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Absorption-spectra  of  the  Rare  Earths.  By  G.  H.  Bailey 
(Ber.,  20,  2769— 2770).— Kriiss  and  Nilson  have  recently  published 
(Abstr.,  1887,  890)  the  results  of  experiments  on  the  absorption- 
spectra  of  solutions  of  certain  minerals  containing  the  rare  earths ;  a 
comparison  of  various  intensities  of  the  absorption-bands  observed,- 
induces  them  to  believe  in  the  existence  of  some  20  new  elements.  It 
is  here  pointed  out,  firstly,  that  it  is  exceedingly  difficult  to  judge 
the  relative  intensities  of  absorption-spectra ;  and,  secondly,  that  it  is 
impossible  to  compare,  for  example,  solutions  which  contain  little  or 
no  erbium  or  samarium  with  those  which  contain  salts  of  these 
nletals  in  greater  quantity.  Thirdly,  no  consideration  is  given  to  the 
influence  of  the  solvent  on  the  intensity  of  the  absorption-band.  On 
these  grounds,  the  author  considers  that  the  evidence  brought  forward 
is  insufficient  to  prove  the  existence  of  these  new  elements. 

y.  H.  V. 

Action  of  Light  and  Reducing  Agents  on  Silver  Salts: 
Formation  of  Photo-salts.  By  M.  C.  Lea  {Amer.  J.  Sci.,  33,  349 
—364,  480—488,  489—494 ;  and  *34,  33— 36).— It  is  possible  to  obtain 
compounds  of  silver  with  chlorine,  bromine,  and  iodine  which  show 
varied  and  beautiful  colours,  are  highly  stable  except  when  exposed  to 
Ught,  and  can  be  formed  by  chemical  methods  in  entire  absence  of  light. 
These  compounds  are  identical  with  the  substances  forming  the  invisible 
or  latent  photographic  image,  and  many  of  them  show  a  tendency  to  re- 
produce colours.  The  author  proposes  to  call  these  compounds  photo- 
salts,  a  name  which  recalls  one  of  their  modes  of  origin  without 
involving  any  statement  as  to  their  chemical  nature.  They  are  formed 
from  the  normal  salts  by  the  action  of  reducing  agents,  and  contain  a 
lower  proportion  of  the  halogen  than  the  normal  salts,  but  their  high 
stability  indicates  that  they  are  not  sub-salts,  and  do  not  contain  any 
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free  sub-salt.  It  is  most  probable  that  they  are  componnds  of  the 
sub-salts  with  large  proportions  of  the  normal  salts,  and  are  analo^^ous 
in  constitution  to  the  "  lakes  "  formed  by  colouring  matters.  Their 
composition  varies  considerably  according  to  the  method  of  prepara- 
tion. 

Silver  PhotocMoride. — Compounds  of  silver  with  chlorine  can  be 
obtained  with  various  shades  of  colour,  ranging  from  white  through 
flesh-coloTir,  pale-pink,  rose,  copper-red,  reddish-purple,  and  chocolate, 
to  black. 

Finely  divided  metallic  silver,  obtained  by  reduction  in  the  wet 
way,  treated  for  several  hours  with  successive  portions  of  a  strong 
solution  of  sodium  hypochlorite,  yields  a  product  which  is  purple- 
black,  and  sometimes  even  black.  If  the  action  is  complete,  nitric 
acid  of  sp.  gr.  1"36  removes  no  silver,  the  substance,  therefore,  con- 
tains no  metallic  silver  and  no  subchloride,  as  the  latter  would  be  at 
once  decomposed.  Subchloride  is  at  first  formed,  but  is  converted  into 
the  normal  chloride,  which  at  once  combines  with  other  subchloride, 
forming  a  photo-salt,  and  thus  removing  the  subchloride  from  the 
sphere  of  action.  This  process  continues  until  the  whole  of  the  silver 
is  converted  into  a  compound  of  silver  subchloride  with  the  normal 
chloride.  Prolonged  action  of  the  hypochlorite  beyond  this  point 
gradually  reduces  the  amount  of  sub-salt  present. 

Strong  nitric  acid  destroys  all  varieties  of  the  photochloride,  but 
the  degree  of  resistance  to  its  action  varies  widely,  and  is  some- 
times very  considerable,  a  fact  which  is  the  more  remarkable  since 
freshly  precipitated  subchloride  is  at  once  decomposed  even  by  dilute 
nitric  acid. 

When  protected  from  light,  the  photochloride  prepared  by  the 
above  method  remains  unaltered,  even  after  18  months.  It  is  far  more 
slowly  attacked  by  ammonia  than  the  normal  chloride,  several  hours 
being  required  for  complete  solution  even  with  a  large  excess  of  am- 
monia. Eventuall)^  only  metallic  silver  soluble  in  nitric  acid  remains. 
If  the  ammonia  is  poured  off  shortly  before  this  point  is  reached, 
and  the  undissolved  portion  is  treated  with  nitric  acid,  a  black  residue 
is  left,  consisting  of  metallic  silver  mixed  with  a  very  dark  variety  of 
the  chloride.  This  dark  variety  is  insoluble  in  any  acid,  and  has 
been  mistaken  for  a  passive  modification  of  metallic  silver.  Some  pre- 
parations of  this  dark  chloride  contained  249  per  cent,  of  subchloride, 
and  97'51  per  cent,  of  the  normal  chloride. 

If  a  solution  of  normal  silver  chloride  in  ammonia  is  added  to  a 
solution  of  ferrous  sulphate,  allowed  to  remain  for  one  minute,  and 
then  mixed  with  dilute  sulphuric  acid  until  strongly  acid,  the  product 
well  washed,  boiled  with  dilute  nitric  acid,  again  washed,  treated  with 
hydrochloric  acid,  and  finally  washed,  a  brilliant  red  photochloride  is 
obtained,  its  colour  resembling  that  of  electrolytic  copper.  The  beauty 
of  the  preparation  depends  on  the  complete  removal  of  metallic  silver 
and  of  iron  compounds.  Any  silver  salt,  for  instance,  the  phosphate, 
will  give  a  similar  result. 

Silver  oxide  is  heated  for  a  long  time  at  100°,  or  is  roasted  until  the 
colour  changes  from  brown  to  black,  care  being  taken  to  avoid  absorp- 
tion of  carbonic  anhydride,  and  it  is  then  treated  wdth  hydrochloric 
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acid ;  or  silver  carbonate  is  roasted  until  black,  and  then  treated  with 
hydrochloric  acid.  The  product  has  a  pale-pink,  copper-red,  deep  red, 
or  burnt  carmine  colour,  accordino^  to  circumstances. 

Ferrous  sulphate  mixed  with  excess  of  potassium  hydroxide,  then 
with  a  solution  of  a  silver  salt,  and  finally  with  hydrochloric  acid, 
yields  a  photochloride,  the  colour  of  which  depends  mainly  on  the 
amount  of  reduction.  Manganous  oxide  behaves  similarly,  but  the  re- 
ducing action  is  weaker,  and  must  be  assisted  by  heat.  Chromous 
oxide  has  still  less  effect,  and  with  cobaltous  oxide,  reduction  is  scarcely 
perceptible  without  long-continued  heating. 

Ferric  chloride  behaves  with  metallic  silver  in  much  the  same  way 
as  an  alkaline  hypochlorite,  but  is  less  energetic,  one  or  two  days 
being  required  for  a  complete  reaction.  If  the  action  has  taken  place 
in  the  cold,  the  product  is  dark  purple- black,  and  contains  from  1"52 
to  7"5  per  cent,  of  silver  subchloride.  Prolonged  contact  with  ferric 
chloride  eventually  converts  the  photo-salt  into  the  normal  chloride, 
especially  on  heating. 

When  freshly  precipitated  and  moist  silver  subchloride  is  treated 
with  nitric  acid,  there  is  a  brisk  effervescence  with  evolution  of  nitrogen 
oxides,  but  when  the  substance  has  been  converted  into  a  photo- 
chloride  by  the  combination  of  the  normal  chloride  with  the  unaltered 
subchloride,  the  action  ceases.  The  proportion  of  subchloride  varies 
from  1*96  to  8'62  per  cent.,  and  depends  mainly  on  the  strength  of  the 
acid  and  the  duration  of  its  action.  The  colour  varies  from  rose  to 
purple,  and  is  always  rendered  paler  by  the  removal  of  silver  sub- 
chloride by  prolonged  action  of  nitric  acid,  although  it  by  no  means 
follows  that  the  darkest  varieties  contain  the  highest  proportion  of 
subchloride.  With  sodium  hypochlorite,  silver  subchloride  yields  a 
purple  photochloride. 

Cupric  chloride  attacks  silver  in  the  same  way  as  ferric  chloride, 
and  the  action  is  more  energetic,  but  the  removal  of  copper  from  the 
product  is  difficult.  In  one  case  the  proportion  of  subchloride  in  the 
photo-salts  was  628  per  cent.  If  a  very  dilute  solution  of  silver 
nitrate  is  added  to  cuprous  chloride,  and  the  bulky,  black  powder 
which  is  formed  is  boiled  with  nitric  acid,  a  red  photochloride  is 
obtained. 

When  a  solution  of  silver  chloride  in  ammonia  is  added  to  ferrous 
chloride,  and  the  greyish  or  olive-black  precipitate  is  washed  with 
dilute  sulphuric  acid,  it  becomes  brownish-purple,  and  the  colour  is 
still  brighter  after  treatment  with  nitric  acid.  One  specimen  con> 
tained  4  26  per  cent,  of  subchloride. 

If  hydrogen  is  passed  over  silver  citrate  at  100°,  and  the  product  is 
treated  with  hydrochloric  acid  and  then  with  nitric  acid,  it  yields  a 
fine  purple  photochloride,  which  in  one  case  contained  3"1I  per  cent, 
of  subchloride. 

A  very  good  method  is  to  act  on  a  silver  salt  with  potassium 
hydroxide  and  an  organic  substance  such  as  lactose,  dextrose,  gum, 
tannin,  alcohol,  &c.  The  time  required  varies  widely,  a  few  minutes 
])eing  sufficient  with  Lactose,  whilst  dextrin  requires  half  an  hour. 
The  product  is  mixed  with  hydrochloric  acid,  and  after  washing  is 
boiled  with  nitric  acid.     The  best  result  is  obtained  if  the  product  is 
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cliestimt-brown  after  adding  hydrochloric  acid.  At  this  stao^e,  it  con- 
tains 9268  per  cent,  of  silver,  and  is  a  mixture  of  normal  chloride, 
subcbloride,  and  metallic  silver.  After  boiling  with  nitric  acid,  it  is 
purple  or  burnt  carmine.  One  sample  obtained  with  dextrin  contained 
226  per  cent,  of  subchloride;  another  prepared  with  lactose  con- 
tained only  0'34  per  cent. 

If  ferrous  sulphate  solution  is  mixed  with  hydrochloric  acid  and 
silver  nitrate  added,  the  precipitate  is  white,  but  if  the  silver  nitrate 
is  mixed  with  ammonia  in  quantity  insufficient  to  neutralise  the 
ncid  in  the  iron  solution,  a  photochloride  is  precipitated  which  is  at 
first  dull  purple,  but  is  improved  by  treatment  with  hydrochloric  and 
nitric  acid. 

Potassium  ferrous  oxalate  with  silver  nitrate  yields  a  black  powder 
which  is  converted  into  a  deep  purple  photochloride  by  treatment 
first  with  hydrochloric  and  then  with  nitric  acid.  Ammoniacal  silver 
nitrate  with  aqueous  pyrogallol  containing  excess  of  hydrochloric  acid 
gives  a  grey  precipitate,  which  when  washed  and  treated  with  hot 
dilute  nitric  acid,  yields  a  bright  pink  photochloride.  Silver  nitrate 
mixed  with  ferrous  sulphate  yields  metallic  silver,  but  if  soda  or 
potash  is  first  added,  and  afterwards  hydrochloric  acid,  red  photo- 
chloride is  obtained.  Silver  nitrate  mixed  with  excess  of  S(^diura 
carbonate,  then  added  to  ferrous  sulphate  solution,  and  afterwards 
treated  with  hydrochloric  acid,  yields  a  photochloride.  Photochlo- 
rides  are  also  formed  when  freshly  precipitated  silver  chloride  is 
boiled  with  finely  divided  silver  and  then  treated  with  nitric  acid  ; 
when  the  fused  normal  chloride  is  partially  reduced  with  zinc  and 
sulphuric  acid  and  treated  with  nitric  acid;  when  silver  is  treated 
with  hydrochloric  acid  mixed  with  potassium  dichromate  or  per- 
manganate;  and  when  silver  is  mixed  with  potassium  chloride  and 
chlorate  and  dilute  nitric  acid  cautiously  added. 

Photochlorides  become  purple  and  purplish-black  when  exposed  to 
light.  With  mercuric  chloride,  they  become  dirty  white  ;  with  mer- 
curic nitrate,  they  dissolve  and  seem  to  be  decomposed,  since  they  can 
only  be  recovered  as  white  normal  chloride.  Potassium  chloride  has 
no  effect ;  with  potassium  bromide,  they  l:>ecome  dull  lilac  ;  with  a 
small  quantity  of  potassium  iodide,  they  are  instantly  changed  to 
bluish-grey  ;  with  a  large  quantity,  they  dissolve  somewhat  readily, 
and  in  time  solution  is  almost  complete.  Potassium  chlorate  and 
hydrochloric  acid  convert  the  photochlorides  into  normal  chloride. 
They  show  a  decided  tendency  to  become  red  when  heated.  The 
change  in  colour  produced  by  boiling  with  nitric  acid  is  due  to  the 
action  of  heat,  the  removal  of  metallic  silver,  and  the  decomposition 
of  uncombined  subchloride.  It  is  not  possible  to  dissolve  out  the 
normal  chloride  by  means  of  an  alkaline  chloride  ;  when  boiled  with 
ammonium  or  sodium  chloride,  the  photochlorides  gradually  dissolve, 
a  residue  of  metallic  silver  being  left. 

Silver  chloride  precipitated  with  excess  of  hydrochloric  acid  and 
exposed  to  light  until  it  becomes  very  dark,  and  then  treated  with 
nitric  acid  of  sp.  gr.  1'36,  yields  only  a  trace  of  metallic  silver.  A 
small  quantity  of  subchloride  is  formed  by  the  action  of  light,  and 
combines  with  the  unaltered  normal  chloride.     A  small  quantity  of 
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metallic  silver  or  of  uncombined  subchloride  is  formed  at  the  same 
time.  When  a  small  quantity  of  the  subchloride  has  been  produced, 
and  has  formed  a  photochloride,  decomposition  ceases. 

The  brighter  coloured  varieties  of  the  photochlorides  cannot  be  ob- 
tained by  the  action  of  light  on  the  normal  chloride,  but  when  many 
silver  salts,  such  as  the  oxalate,  phosphate,  tungstate,  carbonate,  pyro- 
phosphate, and  acetate  are  exposed  to  light  and  then  treated  with 
hydrochloric  acid  and  with  nitric  acid,  pink,  red,  and  purple  products 
are  obtained,  which  agree  in  properties  with  the  products  of  redaction. 
The  photochlorides  obtained  by  different  methods  are  not  identical, 
and  vary  considerably  in  their  resistance  to  the  action  of  light,  am- 
monia, and  nitric  acid.  As  a  rule,  the  darker  varieties  are  the  most 
stable. 

When  the  rose-coloured  photochloride  is  exposed  to  the  spectrum, 
it  becomes  violet  in  the  violet,  slate-blue  in  the  blue,  is  bleached  in 
the  green  and  yellow,  and  remains  unchanged  in  the  red.  The  maxi- 
mum effect  is  near  F,  and  there  is  a  second  feebler  maximum  at  the 
end  of  the  visible  violet.  With  coloured  glass,  the  results  are  more 
marked.  Under  two  thicknesses  of  ruby  glass,  the  c  ^lour  becomes 
brighter  and  redder  ;  under  blue,  sometimes  blue,  sometimes  grey ; 
under  cobalt  glass,  deep  blue ;  under  manganese  glass,  violet ;  green 
and  yellow  have  little  effect.  The  dark  varieties  of  the  photochloride 
do  not  give  such  good  results  as  the  rose  and  copper  shades.  The 
latter  closely  resemble  the  films  prepared  by  Becquerel  both  in  their 
behaviour  to  light  and  when  heated,  and  they  are  probably  identical 
in  composition.  The  action  of  light  on  photochlorides  is  affected 
by  the  presence  of  other  substances,  especially  such  as  can  give  up 
chlorine.  The  red  chloride  darkens  in  white  light,  but  if  mixed  with 
lead  chloride,  zinc  chloride,  and  certain  other  chlorides,  it  bleaches  to 
a  considerable  extent. 

Photohromides  are  obtained  by  the  same  reactions  as  the  chlorides, 
but  the  coloured  products  are  not  always  true  photo-salts.  Silver 
bromide  with  reducing  agents  sometimes  gives  a  brown  form  of  me- 
tallic silver,  which  when  mixed  with  unaltered  bromide  resembles  a 
photo-salt  in  appearance  but  not  in  properties.  Cold  nitric  acid  dis- 
solves silver  from  this  mixture,  but  has  no  action  on  a  photo-salt. 

A  very  fine  purple  variety  is  obtained  by  the  action  of  ferrous 
hydroxide,  but  its  composition  is  very  variable.  One  sample  con- 
tained 7'25  per  cent,  of  subbromide.  Six  grams  of  silver  nitrate  is 
dissolved  in  200  c.c.  of  water,  and  ammonia  added  until  the  precipi- 
tate redissolves;  12  grams  of  ferrous  sulphate  is  dissolved  in  200  c.c. 
of  water,  and  then  mixed  with  the  silver  solution  and  with  a  solution 
of  4  grams  of  sodium  hydroxide  in  50  c.c.  of  water.  After  standing 
for  a  few  minutes,  5  grams  of  potassium  bromide  in  a  little  water  is 
added,  and  dilute  sulphuric  acid  until  strongly  acid.  The  product  is 
washed,  and  heated  cautiously  with  nitric  acid  of  sp.  gr.  1"36  diluted 
with  5  vols,  of  water.  The  photobromide  thus  obtained  has  a  very 
fine  purple  colour,  and  contains  somewhat  less  than  1  per  cent,  of 
subbromide. 

Other  suitable  methods  for  preparing  photohromides  are  to  add  an 
ammoniacal    solution  of    a  silver  salt  to  ferrous    sulphate  and  then 
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treat  with  hydrobromic  acid,  or  to  act  on  a  silver  salt  with  potassium 
hydroxide  and  an  organic  substance  and  then  add  hydrobromic  acid. 

A  dilute  solution  of  potassium  iodide  reduces  the  colour  of  the 
photobromides ;  a  strong  solution  dissolves  them,  and  yellow  normal 
bromide  is  pre^sipitated  on  dilution.  Acid  ferric  sulphate  has  no 
action  in  the  cold,  but  the  normal  bromide  is  formed  on  heating. 
Ammonia  acts  more  slowly  than  on  the^photochlorides.  Sodium 
thiosulpbate  dissolves  the  photobromides,  leaving  a  residue  of  metallic 
silver.  When  exposed  to  light,  they  darken  very  much  more  rapidly 
than  the  photochlorides,  and  the  images  readily  undergo  reversal 
when  treated  with  an  ordinary  developer.  They  are  much  more 
sensitive  than  the  normal  bromide.  In  the  spectrum,  the  photobro- 
mides show  little  tendency  to  reproduce  colours.  Under  coloured 
glass,  the  results  are  more  marked,  but  are  inferior  to  those  obtained 
with  the  photochlorides  ;  they  become  greenish  under  blue  glass,  blue 
under  green,  are  bleached  under  yellow,  and  unchanged  under  red. 

Fhotoiodides  are  obtained  by  methods  similar  to  those  employed 
for  the  preparation  of  the  photobromides  and  photochlorides,  but  are 
readily  decomposed  by  a  slight  excess  of  the  alkaline  salt.  A  bright 
purple  variety  is  obtained  by  adding  iodine  to  a  solution  of  potassium 
hydroxide  until  almost  black,  diluting  with  water,  and  adding  gradu- 
ally to  finely  divided,  reduced  silver.  The  product  is  then  boiled 
cautiously  for  a  very  short  time  with  nitric  acid  of  sp.  gr.  1*36  diluted 
with  12  to  15  vols,  of  water.  Great  care  is  required  to  avoid  conver- 
sion of  the  photoiodide  into  the  normal  iodide.  Another  method  is  to 
mix  silver  nitrate  solution  with  a  considerable  excess  of  ammonia, 
pour  the  mixture  into  ferrous  sulphate  solution,  and  then  add  potas- 
sium iodide  dissolved  in  dilute  sulphuric  acid,  care  being  taken  to 
avoid  excess  of  iodide.  Excess  of  silver  is  removed  by  means  of 
nitric  acid.  The  proportion  of  subiodide  in  the  photoiodide  varies 
from  064  to  4*63  per  cent.  The  photoiodide  cannot  be  obtained  by 
the  action  of  hydriodic  acid  on  roasted  silver  oxide. 

When  normal  silver  iodide  is  treated  with  sodium  hypophosphite 
solution,  a  brown  product  is  obtained,  but  the  liquid  takes  up  no 
iodine.  It  is  found,  however,  that  silver  iodide  can  absorb  and  retain 
small  quantities  of  free  iodine  ;  precipitated  silver  iodide  will  in  fact 
decolorise  a  dilute  solution  of  iodine.  This  fact  explains  the  gradual 
disappearance  of  the  invisible  or  latent  images  on  silver  iodide  films 
formed  by  treating  silver  with  iodising  solutions.  The  silver  iodide 
formed  absorbs  small  quantities  of  free  iodine.  When  the  61m  is 
exposed  to  light,  subiodide  is  formed,  and  combines  with  the  normal 
iodide,  forming  photoiodide,  but  the  free  iodine  in  the  film  gradually 
reconverts  the  photoiodide  into  normal  iodide,  and  the  image  is  de- 
stroyed. This  disposes  of  the  last  argument  in  favour  of  the  physical 
theory  as  to  the  nature  of  the  invisible  image. 

With  ammonia,  the  photoiodides  become  salmon-colonred,  but 
undergo  no  further  change ;  there  is  no  sepai^ation  of  metallic 
silver.  Sodium  thiosulpbate  dissolves  the  photoiodides,  leaving  a 
slight  residue.  Dilute  nitric  acid  mixed  with  dilute  potassium 
iodide  solution  converts  them  into  normal  iodide.  When  exposed  to 
light,  the  photoiodides  become  greenish-grey,  and  the  image  obtained 
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bj  development  is  usually  direct,  but  is  occasionally  reversed,  the 
photoiodide  being  intermediate  in  this  respect  between  the  photochlo- 
ride  and  photobromide. 

Identity  of  Fhoto-salts  with  the  Substances  forming  the  Invisible  Image. 
— Sodium  hypophosphite  has  no  visible  action  on  silver  chloride,  bro- 
mide, or  iodide  in  the  cold,  but  produces  an  invisible  effect,  and  renders 
them  sensitive  to  the  action  of  a  developer.  If  the  solution  is  con- 
centrated, and  is  heated,  brownish-purple  protochloride,  bromide,  or 
iodide  is  obtained.  Well  washed  precipitated  silver  chloride  is 
mixed  with  a  strong  solution  of  sodium  hypophosphite  and  heated 
for  10  to  15  minates,  then  washed  and  treated  with  very  dilute 
nitric  acid.  A  pink  or  reddish-brown  product  is  obtained,  which 
contains  177  to  3"53  per  cent,  of  subchloride,  and  is  much  more 
readily  attacked  by  nitric  acid  than  the  other  varieties  of  photochlo- 
ride.  By  prolonged  action  of  the  hypophosphite,  silver  chloride  is 
reduced  to  metallic  silver. 

In  the  entire  absence  of  light,  sodium  hypophosphite  is  able  to 
produce  in  a  sensitive  film  of  a  haloid  salt  of  silver  a  change 
exactly  similar  to  that  produced  by  light,  that  is,  an  invisible 
image  capable  of  development,  and  just  as  light  always  produces 
a  direct  image  on  silver  chloride,  but  under  certain  conditions  a 
reversed  image  on  silver  bromide,  so  the  hypophosphite  always  pro- 
duces a  direct  image  on  the  chloride,  but  sometimes  a  reversed  image 
on  the  bromide.  In  both  cases,  too,  prolonged  action  produces  a  visible 
image. 

Experiments  in  this  direction  are  readily  made  by  steeping  paper  in 
a  solution  of  soluble  chloride  or  bromide,  drying,  and  then  floating  on 
a  solution  of  silver  nitrate,  washing,  and  drying.  Lines,  &c.,  drawn 
on  such  paper  with  sodium  hypophosphite  solution  are  invisible,  but 
can  be  developed  by  potassium  ferrous  oxalate  solution  or  any  ordi- 
nary developer.  The  action  increases  with  the  time  and  also  with  a 
rise  of  temperature. 

A  similar  result  is  obtained  with  a  very  dilute  solution  of  potas- 
sium hydroxide  mixed  with  lactose  or  other  easily  oxidisable  organic 
substance.  Both  cases  are  the  initial  stages  of  reactions  which  when 
prolonged  give  rise,  like  the  action  of  light,  to  the  formation  of 
photo-salts. 

Chloride,  bromide,  and  iodide  paper  were  exposed  to  light  and  then 
cut  in  half,  one  half  of  each  being  immersed  for  five  minutes  in 
strong  nitric  acid,  and  then  washed  thoroughly  and  placed  in  the 
same  developing  solution.  The  image  on  the  chloride  is  almost  un- 
affected, that  on  the  bromide  has  become  weaker  but  is  still  strong, 
whilst  that  on  the  iodide  is  completely  destroyed.  Pieces  of  the 
same  paper  were  treated  with  sodium  hypophosphite  solution,  and 
one  half  of  each  piece  immersed  in  nitric  acid.  On  development,  the 
results  were  precisely  the  same  as  with  the  images  produced  by 
light.  The  invisible  image  produced  by  light  is  not  very  materially 
affected  by  cold  concentrated  solutions  of  potassium  chloride  or 
bromide,  but  is  destroyed  by  a  solution  of  potassium  iodide ;  the  in- 
visible image  produced  by  the  hypophosphite  behaves  in  exactly  the 
same  way. 
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The  action  of  light  on  silver  chloride  always  results  in  a  direct 
image  on  development,  but  with  the  bromide  the  image  gradually 
becomes  weaker  as  the  action  of  light  is  prolonged,  and  eventually 
the  image  is  reversed,  that  is  to  say,  the  exposed  portions  of  the 
sensitive  film  offer  greater  resistance  to  the  action  of  the  developer 
than  the  unexposed  portions.  Bromide-paper  treated  with  a  20  to  30 
per  cent,  solution  of  sodium  hypophosphite  gives  a  direct  image  on 
development,  but  if  a  more  and  more  dilute  solution  is  employed, 
the  image  becomes  weaker  and  weaker,  at  last  reaching  a  point  at 
which  there  is  no  apparent  effect,  but  with  still  greater  dilutions 
development  gives  white  mai'ks  on  a  dark  ground.  The  effect  is 
similar  to  that  produced  by  light,  but  is  in  the  inverse  order. 

Sodium  hypophosphite  reverses  the  action  of  light  and  vice  versa. 
If  lines  are  drawn  with  a  concentrated  solution  of  the  hypochlorite 
upon  bromide-paper  which  has  been  exposed  to  light,  and  the  paper 
is  then  treated  with  a  developer,  the  lines  appear  white  on  a  dark 
ground.  If  the  red  or  purple  photobromide  obtained  by  the  action  of 
the  hypophosphite  or  other  reducing  agent  is  applied  to  paper  in  the 
form  of  a  film,  and  exposed  to  light,  and  then  treated  with  potassium 
ferrous  oxalate,  the  exposed  portions  appear  as  white  upon  a  dark 
ground,  although  before  development  they  were  darker  than  the 
photobromide.  It  follows  that  the  photobromide,  like  the  ordinary 
bromide,  is  capable  of  reversal. 

When  a  film  of  silver  tartrate,  citrate,  benzoate,  pyrophosphate,  or 
other  stable  salt  is  formed  on  paper  in  the  usual  way,  exposed  to  light 
under  a  negative,  treated  with  hydrochloric  or  hydrobromic  acid  for 
some  time,  well  washed,  and  developed  with  potassium  ferrous  oxalate, 
an  image  is  formed  similar  to  that  which  would  be  obtained  on  a 
film  of  chloride  or  bromide.  It  follows  that  oue  silver  salt  may  be 
converted  into  another  without  losing  its  property  of  being  reduced 
when  treated  with  a  developer,  and  it  is  evident  that  all  such  salts 
must  be  capable  of  forming  sub-salts.  The  general  existence  of  such 
sub-salts  has  not  hitherto  been  suspected. 

After  such  an  image  has  been  treated  with  hydrochloric  or  hydro- 
bromic  acid,  it  may  be  treated  with  nitric  acid  until  all  silver  com- 
pounds, except  the  haloid  salt,  are  removed  from  the  paper,  but  on 
development  the  image  is  brighter  and  stronger.  It  follows  that  the 
product  of  the  action  of  hydrochloric  or  hydrobromic  acid  on  the 
exposed  silver  tartrate,  citrate,  &c.,  is  identical  with  the  product  of 
the  direct  action  of  light  on  silver  bromide  or  chloride.  If  paper 
prepared  with  silver  tartrate,  oxalate,  &c.,  is  exposed  to  light,  part  of 
it  treated  in  the  dark  with  hydrochloric  or  hydrobromic  acid,  washed 
with  nitric  acid,  and  afterwards  developed,  the  portions  treated  with 
the  haloid  acids  give  a  black  image,  whilst  the  other  portions  remain 
white,  a  fact  which  shows  that  the  sub-salts  of  the  tartrate,  oxalate,  &c., 
are  soluble  in  nitric  acid.  When  the  tartrate  or  oxalate  paper  is 
exposed  to  light  for  a  short  time,  marked  with  hydrochloric  or  hydro- 
bromic acid  and  treated  with  a  developer,  the  marks  develop  first, 
and  hence  the  subchloride  or  subbromide  is  more  susceptible  to  the 
action  of  the  developer  than  the  subtartrate  or  suboxalate.  The 
greater  sensitiveness  of  the  haloid  salts  may  be  due  to  their  power  of 
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combining  with  their  own  sub-salts,  so  that  the  rednction  which  begins 
with  the  sub-salt  quickly  extends  to  the  normal  salt  with  which  it  is 
combined.  Other  silver  salts  have  not  this  power,  and  therefore  are 
more  slowly  and  irregularly  attacked  by  developing  solutions. 

When  paper  prepared  with  silver  tartrate,  oxalate,  &c.,  is  exposed 
to  light,  treated  with  hydrochloric  acid  and  developed,  the  effect  of 
a  short  exposure  is  the  same  as  that  of  a  long  exposure.  A  short 
exposure  produces  sufficient  alteration  to  serve  as  a  nucleus  for 
development ;  a  long  exposure  does  no  more.  C.  H.   B. 

Spectrum  Researches  on  the  Energy  of  the  Action  of 
Bromine  on  Aromatic  Hydrocarbons.  By  J.  Schramm  and  I. 
Zakrzewski  (Mo7iatsh.,  8,  299 — 309). — Sunlight  was  reflected  through 
a  vertical  slit  by  a  heliostat  on  to  a  condensing  lens  of  great  focal 
length.  Bj  means  of  a  bisulphide  of  carbon  prism,  a  spectrum 
30  cm.  long  was  produced,  in  which  Fraunhofer's  lines  were  dis- 
tinctly visible.  Nine  test-tubes  were  fastened  at  equal  distances 
between  the  lines  B  and  H,  since  preliminary  experiments  showed 
that  the  chemical  action  was  confined  to  the  space  between  these 
lines.  A  few  drops  of  bromine  were  added  to  the  solution  of  the 
carbon-compound,  and  the  mixture  was  equally  distributed  among  the 
test-tubes.  The  time  occupied  from  first  illumination  to  total  dis- 
appearance of  the  bromine  was  observed  in  each  tube.  To  exhibit 
graphically  the  energy  of  the  reaction,  curves  are  plotted,  so  that  the 
abscissae  indicate  the  part  of  the  spectrum  and  the  ordinates  the 
reciprocals  of  the  duration  of  the  reaction.  In  this  way  experiments 
were  made  on  toluene,  ethylbenzene,  and  metaxylene.  All  the 
researches  showed  that  the  maximum  action  takes  place  in  the 
yellow  or  yellow-green.  The  blue  and  violet  rays  exert  a  slight 
action,  and  the  dark-red  scarcely  any  at  all.  The  curves  are  there- 
fore similar  in  character  to  that  for  the  intensity  of  light  in  the 
spectrum.  C.  S. 

Increase  of  Photo-electric  Currents.  By  J.  Moser  (Monatsh., 
8,  373). — The  author  finds  that  the  electromotive  force  produced  by 
the  action  of  sunlight  on  chloride,  iodide,  or  bromide  of  silver 
plates  can  be  considerably  increased  by  immersing  them  in  a  bath  of 
a  dye,  say,  erythrosin.  C.  S. 

Electric  Properties  of  Rock-salt.  By  F.  Braun  (Ann.  Fhy^s. 
Chem.  [2],  31,  855 — 872). — Although  this  substance  is  isotropic  as 
regards  light,  its  modulus  of  elasticity  according  to  Voigt  is  4170, 
3400,  and  3180  kilo,  per  sq.  cm.  in  directions  parallel  respectively  to 
normals  to  the  cubical,  dodecahedral,  and  octahedral  faces.  On  Max- 
well's theory,  high  insulating  properties  might  be  expected  in  it,  since 
it  is  highly  diathermanous.  It  is  in  fact  so  good  an  insulator, 
although  not  perfect,  that  its  dielectric  constants  could  be  well  deter- 
mined. 

Much  of  the  paper  is  devoted  to  describing  the  methods  of  deter- 
mining the  constants  of  the  instruments  used.  The  ends  of  a  rock- 
salt  column  were  cut  parallel  to  cubical  faces,  a  hole  drilled  length- 
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wise  nearly  through  its  axis,  and  the  vertical  edges  planed  away  until 
the  section  of  the  column  was  octahedral.  Alternate  faces  were  then 
cubical  and  dodecahedral.  Plates  of  tinfoil  were  attached  to  two  of 
these,  and,  the  inner  chamber  being  filled  with  mercury  charged  to  a 
high  potential,  the  charges  on  these  were  compared  by  the  electro- 
meter. Within  the  limits  of  experimental  error,  the  charges  were 
found  to  be  equal.  Similar  experimens  with  two  little  condensers 
constructed  from  plates  parallel  to  cubical  and  octahedral  faces 
showed  the  dielectric  constants  of  these  also  to  be  the  same.  Absolute 
measurements  were  not  made. 

The  conductivity  was  also  measured  by  the  electrometer.  One  plate 
of  a  little  rock-salt  condenser  was  joined  to  a  battery  of  16  large  Leyden 
jars,  the  potential  of  which  (1500  to  3000  volts)  was  observed  from 
time  to  time,  so  as  to  calculate  the  rate  at  which  its  charge  was 
dissipated  through  leakage.  The  other  plate  being  joined  to  the 
electrometer,  the  indications  of  the  latter  afforded  a  measure  of  the 
conductivity.  The  method  is  fully  described :  the  results  are  as 
follows  (specific  resistance  of  mercury  =  1). 

Specific  resistance  perpendicular  to  cubical  face       ^  1*33  X  10'\ 
,,  „  „  octahedral  face  =  2'63  x  10'\ 

Ratio  of  resistance  perpendicular  to  cubical  face  to  resistance 
perpendicular  to  dodecahedral  face  =  3:2. 

Specific  resistance  of  paraffin  =  3*02  x  lO'^^ 

The  dielectric  constants  were  also  found  to  be  independent  of  the 
time  of  electrification. 

The  provisional  conclusion  is,  that  rock-salt  is  dielectrically  iso- 
tropic, but  anisotropic  as  regards  conductivity.  Ch.  B. 

Validity  of  Joule's  Law  for  Electrolytes.  By  H.  Jahn  (Ann. 
Chem.  Phys.  [2],  31,  925—940;  see  also  ibid.,  25,  49).— The  object  of 
these  experiments  was  to  ascertain  whether  the  portion  of  the  current 
energy  expended  on  polarisation  during  electrolysis  contributes  to  the 
development  of  heat  or  not.  The  method  of  inquiry  consisted  in 
measuring  the  heat  developed  during  the  electrolysis  of  antimony 
chloride  between  antimony  electrodes,  in  a  cell  enclosed  in  a  Bunsen's 
ice-calorimeter,  and  the  current  fl.owing  through  the  circuit,  and  cal- 
culating Joule's  constant  a  from  the  equation— 

W, ,  =  aJ{iR  —  J/)), 

where  W  =  heat  developed  per  second  in  the  calorimeter,  t'R  = 
difference  of  potential  between  two  points  in  the  circuit  including 
the  cells,  p  =  resistance  of  the  part  of  the  intervening  circuit  not 
included  in  the  cell,  and  J  =  strength  of  current.  Antimony  chloride 
was  selected  on  account  of  the  high  polarisation  generated  during  its 
electrolysis. 

Since  antimony  separates  from  its  chloride  sometimes  in  the 
ordinary  form,  sometimes  in  the  explosive  form,  experiments  were 
made  with  electrodes  of  both  kinds.  During  the  rapid  rise  of  the 
polarisation  (about  five  minutes)  the  strength  of  the  current  E  was 
assumed  to  vary  according  to  the  law  E  =  Eq  +  at  -\-  bt'.     The  total 
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current   was   then  determined   by   summation    from    observations    at 
intervals  of  five  minutes.     From  various  experiments  it  was  found, 

a  =  0-2367 ;  0-2362 ;  0-2375  ;  0-2376  ;  0-2383  ;  0-2382. 

The  author  shows  that  if  the  polarisation  energy  did  not  contribute 
to  heat  development  the  result  should  have  been  a  =  0-2693. 

Ch.  B. 

Conductivity  of  Pure  Water,  and  its  Temperature  Co- 
efficients. By  E.  Pfeiffer  (Ann.  Phys.  Chem.  [2],  31,  831—855). 
— This  paper  refers  chiefly  to  the  conductivity  of  water  contained  in 
glass  vessels,  and  hence  rendered  more  or  less  impure  by  dissolution 
of  the  glass  substance.  Kohlrausch's  method  was  used.  One  of  the 
electrolytic  cells  has  been  already  described  (ihid.,  25,  232).  A  second 
form  consisted  of  two  platinum  plates  (3  cm.  square)  held  at  a  fixed 
distance  apart  by  glass  rods  fused  to  their  faces,  and  suspended  by  the 
conducting  wires  in  a  glass  vessel.  Since  the  conductivity  changes 
rapidly  from  the  moment  of  filling,  observations  were  made  at  regular 
intervals,  and  the  initial  conductivity  calculated  by  extrapolation. 

The  solvent  action  on  glass  is  always  apparent,  but  increases 
greatly  with  the  temperature.  When  successive  charges  of  water  are 
poured  into  a  new  glass  vessel,  the  resulting  time-rate  of  increase  of 
conductivity  is  at  first  rapid,  but  after  a  time  reaches  a  nearly 
constant  minimum  value  which  does  not  change  for  months.  When 
the  same  mass  of  water  is  allowed  to  remain  in  a  glass  vessel  at 
constant  temperature  for  a  long  time,  the  time-rate  of  increase  of  con- 
ductivity grows  gradually  greater  ;  from  this  the  author  concludes 
that  the  conductivity  is  not  proportional  to  the  amount  of  dissolved 
glass  substance.  He  thinks  that  the  suitability  of  different  kinds  of 
glass  for  chemical  purposes  might  be  usefully  tested  in  this  way. 

The  rapid  fall  in  conductivity  which  takes  place  immediately  after 
filling  (Kohlrausch,  Ann.  Phys.  Chem  [5],  26,  220;  Pfeiffer,  Abstr., 
1886,  115)  is  attributable  to  the  diffusion  into  the  fresh  liquid  of  a 
layer  of  the  previous  charge  adhering  to  the  glass  and  electrodes. 

Temperature  coeSicients  have  been  investigated  by  Kohlrausch, 
Vicentini,  and  Arrhenius.  For  different  solutions,  these  tend  towards 
equality  with  increasing  dilution ;  for  a  particular  electrolyte,  the 
coefficient  is  nearly  constant  for  highly  dilute  solutions  of  different 
strengths  ;  for  an  excessively  dilute  solution,  it  at  first  decreases  as  the 
strength  increases.  Owing  to  the  constantly  changing  i^rength  of  the 
solution,  its  determination  for  the  particular  electrolyte  furnished >by 
the  soluble  part  of  the  containing  glass  vessel  was  laborious.  The 
results  are  given  in  lengthy  tables.  The  initial  conductivity  of  the 
purest  water  used  was  X  =  0-65  (A,  =  his  X  10^°)  at  14° ;  and  obser- 
vations were  continued  until  X  about  equalled  20.  Curves  were  then 
constructed  showing  the  variations  of  the  temperature  coefficients 
a.  =  Atl^iS'  In  one  vessel,  neglecting  minor  variations,  as  X  increased 
from  unity  tx  diminished  to  a  minimum  0-024  at  X  =  3,  then  increased 
to  a  maximum  0-0269  at  X  =  5,  and  from  X  =  6  onwards  became 
constant  at  0-026.  In  the  second  vessel  (presumably  of  a  different 
kind  of  glass),  a  reached  a  minimum  for  X  =  2,  a  maximum  for 
X  =  3-5,   and  became   constant   at   0-023    when  X  =  6.     For  water 
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which  had  previously  remained  for  some  time  in  a  third  vessel,  iho 
variations  were  similar,  and  a  became  constant  when  \  =  9.  The 
initial  variations  amounted  to  about  12  per  cent. 

The  law  that  the  coefficient  is  constant  for  very  dilute  solutions 
appears  to  hold  only  so  long  as  the  electrolyte  exceeds  in  amount  the 
impurities  (possibly  organic)  originally  contained  in  the  wat^r. 

Ch.  B. 

Formation  of  Hydrogen  Peroxide  at  the  Anode  during  the 
Electrolysis  of  dilute  Sulphuric  Acid.  By  F.  Ricuarz  (Ann, 
Phys.  Chem.  [2],  31,  912—924;  see  also  Abstr.,  1885,  624,  and 
McLeod,  Trans.,  1886,  591). — The  author  has  repeated  some  of 
Berthelot's  experiments  (Absti\,  1878,  372;  1886,  607)  on  this 
subject,  and  in  the  main  confirms  his  results.  Sulphuric  acid 
of  70  per  cent,  appears  to  be  most  suitable  for  developing  hydrogen 
peroxide  by  electrotysis.  In  a  40  per  cent,  solution,  persulphurin 
acid  alone  is  formed.  As  a  test  for  hydrogen  peroxide  in  presence  ot 
persulphuric  acid,  the  author  recommends  a  solution  of  titanic  acid  in 
sulphuric  acid.  This  gives  an  intensely  yellow  precipitate,  which  de- 
colorises the  same  amount  of  permanganate  as  the  peroxide  which  goes 
to  form  it.  The  peroxide  may  be  estimated  by  permanganate  in  presence 
of  persulphuric  acid  ;  and  the  latter  subsequently  estimated  by  adding 
ferrous  sulphate  in  excess,  and  titrating  back  with  permanganate. 

Theories  have  been  proposed  by  Hoppe-Seyle^(Ze^^.  physiol.  Chem., 
2,  25)  and  Traube  (Abstr.,  1886,  660),  who  have  shown  that  hydrogen 
peroxide  can  be  formed  at  the  cathode  by  reduction  of  molecnlar 
oxygen.  The  author  accounts  for  its  appearance  at  the  anode.  When 
a  solution  containing  only  sulphuric  and  persulphuric  acids  is  allowed 
to  remain,  the  latter  gradually  disappears,  and  hydrogen  peroxide  is 
at  the  same  time  formed.  The  author  has  studied  this  reacti(m 
quantitatively,  but  does  not  confirm  Berthelot's  statement  that  as 
decomposition  goes  on  the  ratio  of  hydrogen  peroxide  to  persulphuric 
acid  tends  to  become  2.  In  a  dilute  sulphuric  acid  solution,  the 
decomposition  is  very  slow,  but  it  is  greatly  accelerated  by  adding 
strong  sulphuric  acid  ;  from  this  the  author  concludes  that  the  appear- 
ance of  hydrogen  peroxide  at  the  anode  in  a  strongly  acid  solution  is 
always  the  result  of  this  purely  chemical  reaction.  Contact  with  a 
platinum  plate  almost  entirely  prevents  the  formation  of  hydrogen 
peroxide  in  a  40  per  cent,  sulphuric  acid  solution,  although  by 
catalysis  it  hastens  the  disappearance  of  persulphuric  acid;  especially 
when  the  platinum  has  been  ignited,  and  consequently  become 
charged  with  flame  gases. 

When  a  68  per  cent,  acid  solution  is  electrolysed  by  a  current  of 
1*1  amperes,  the  quantity  of  hydrogen  peroxide  increases  for  about 
three  hoars,  and  then  becomes  stationary.  The  persulphuric  acid, 
however,  goes  on  increasing.  On  breaking  the  current,  the  peroxide 
at  first  noticeably  increases,  but  the  persulphuric  acid  rapidly  dis- 
appears. 

The  fact  that  water  is  under  certain  circumstances  oxidised  by 
active  oxygen,  in  conjunction  with  the  fact  that  the  peroxide  is  not 
directly  formed  at  the  anode  during  electrolysis,  is  a  proof  that  the 
molecules  of  water  cannot  be  electrolysed.     Tiie  real  anion  is  SO4, 
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and  from  this  oxygen  can  only  be  liberated  as  O2  or  O3.  Traube 
supposes  that  peroxides  which  contain  an  even  number  of  oxygen- 
atoms  can  alone  form  H2O2 ;  and  that  those  formed  at  the  positive 
pole  during  electrolysis,  and  which  contain  an  uneven  number  of  such 
atoms,  cannot  form  H2O2.  The  decomposition  of  persulphuric  acid 
clearly  contradicts  this  latter  view.  Ch.  B. 

Electromotive  Dilution  Constants.  By  J.  MieSler  (MonatsTi. 
8,  365 — 372). — The  electromotive  force  of  polarisation  alone  was 
measured  at  the  beginning  and  end  of  each  experiment  (to  test 
its  constancy)  by  means  of  a  Siemens'  universal  galvanometer  and  a 
capillary  electrometer.  Next  the  concentration  cell  was  introduced, 
so  that  the  electromotive  force  due  to  difference  of  concentration 
aided  or  opposed  the  electromotive  force  of  polarisation.  By  sub- 
tracting or  adding  the  electromotive  force  of  polarisation,  the  electro- 
motive force  due  to  differences  of  concentration  was  determined  from 
the  observed  total  electromotive  force.  Thus  the  following  values  of 
dilution  constants  in  millivolts  were  obtained : — 


Acetate. 

Sulphate. 

Nitrate. 

Cliloride. 

Bromide. 

Iodide. 

Cadmium  . 

1-5 

2-8 

Copper  . . . 

2-3 

3-6 

— 

— 

— 



Lead 

2-6 

— 

8-3 

— 

— 

— 

Zinc 

5-9 



11-6 

13-4 

11-9 

10-4 

Silver 

10-7 

12  0 

16-2 

— 

— 

Taking  any  two  rows  in  the  table,  it  will  be  seen  that  the  numbers 
in  corresponding  columns  have  a  constant  difference  (Moser's  law), 
whilst  in  the  case  of  the  three  haloid  salts  of  zinc  the  differences  of 
values  of  the  dilution  constants  have  an  obvious  relation  to  the 
atomic  weights  of  the  halogens.  C.  S. 

Influence  of  Ultra-violet  Light  on  the  Electric  Discharge. 

By  H.  Hertz  (Ann.  Phys.  Chem.  [2],  31,  983— 1000).— The  author 
has  discovered  that  ultra-violet  radiation  favours  the  electric  discharge 
between  two  conductors  in  a  remarkable  way.  As  sources  of  such 
radiation,  the  sun,  burning  magnesium,  or  even  ordinary  flame,  may 
be  used  ;  but  by  far  the  most  effective  are  the  electric  arc  and  ^n 
induced  electric  discharge.  To  produce  the  phenomenon,  the  primary 
circuits  of  two  induction  coils,  a  large  one  (10  cm.)  and  a  smaller 
one  (1  cm.),  are  joined  in  circuit  with  the  same  battery  (six  Bunsens) 
and  interrupter.  Perfect  synchronism  in  the  induced  discharge  is 
thus  secured.  The  terminals  of  the  large  coil  being  arranged  to  give 
a  good  spark  1  cm.  in  length,  the  two  coils  are  placed  close  together, 
and  an  opaque  screen  interposed.  The  terminals  of  the  small  coil  are 
then  drawn  apart  until  sparks  just  cease  to  pass.  On  now  removing 
the  screen  the  discharge  is  re-established. 

The  author  describes  many  experiments  to  test  the  nature  of  the 
effect.     The  influence  is  not  electrical,  since  non-conducting  screens 
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are  efFective  as  well  as  metal  plates.  It  varies  in  some  inverse  ratio 
with  the  distance,  and  is  distinctly  produced  when  the  coils  are  1  m. 
apart.  In  the  above  experiment,  the  larger  spark  may  be  either  short 
and  dense,  or  long  and  zig-zag,  and  every  part  of  it  is  effective.  The 
smaller  spark,  however,  should  be  short  (between  knobs)  ;  the  seat  of 
the  action  upon  it  appears  to  be  in  the  neighbourhood  of  the  cathode 
or  negative  pole.  The  influence  is  reciprocal ;  that  is,  the  smaller 
spark  also  favours  the  larger.  The  action  is  propagated  in  straight 
lines,  like  light,  and  may  be  reflected  from  polished  surfaces.  It  may 
also  undergo  refraction ;  but  its  refrangibility  (roughly  measured  by 
means  of  a  quartz  prism)  is  much  greater  than  that  of  the  violet  rays. 
Most  solid  substances  are  opaque  to  it ;  amongst  these  glass,  paper, 
agate,  and  mica,  even  in  the  thinnest  sheets,  are  noticeable.  Amongst 
crystalline  substances,  copper  sulphate,  topaz,  and  amethyst  are 
opaque  to  it ;  but  it  is  transmitted  by  sugar,  alum,  calc-spar,  and 
rock-salt;  transparent  gypsum  and  rock  crystal  transmit  it  per- 
fectly. Amongst  liquids,  water  transmits  it  freely;  sulphuric  and 
hydrochloric  acids,  alcohol,  and  ether,  less  so ;  whilst  melted  paraffin 
and  petroleum,  benzene,  bisulphide  of  carbon,  ammonium  hydro- 
sulphide,  and  coloured  liquids  generally,  stop  it  completely.  Solutions 
of  potassium,  sodium,  and  magnesium  sulphates,  are  fairly  trans- 
parent to  it ;  those  of  mercuric  nitrate,  sodium  thiosulphate,  potassium 
bromide  and  iodide,  are  very  opaque.  Amongst  gases,  air,  hydrogen, 
and  carbonic  anhydride  are  very  transparent ;  chlorine,  and  bromine 
and  iodine  vapours,  partially  so ;  and  coal-gas  and  nitric  peroxide 
very  opaque. 

Even  an  ordinary  candle-flame  may  produce  effects  similar  to  those 
described,  and  may  cause  the  reappearance  of  sparks  between  the 
terminals  of  an  induction-coil  after  they  have  been  drawn  so  far  apart 
that  the  discharge  has  ceased.  Similar  effects  are  produced  by  the 
luminous  flames  of  gas,  wood,  and  benzene,  and  the  non-luminous 
flames  of  alcohol,  carbon  bisulphide,  and  the  Bunsen  burner.  In- 
candescent platinum,  and  the  flames  of  sodium,  potassium,  sulphur, 
and  phosphorus,  and  of  pure  hydrogen,  are  without  effect.  The 
effective  rays  are  more  refrangible  even  than  the  so-called  photo- 
graphic rays ;  for  the  latter  are  not  sensibly  absorbed  by  coal-gas. 

Ch.  B. 

Specific  Heat  of  Liquid  Carbon  Compounds.  By  R.  Schiff 
(GazzeUa,  17,  286— 303).— In  a  former  memoir  (Abstr.,  1887,  7),  the 
author  has  shown  that  the  variation  of  the  specific  heats  in  a  homo- 
logous series  of  compounds  is  expressible  either  by  a  straight  line,  or 
a  small  number  of  parallel  lines.  In  the  equation  for  the  mean 
specific  heat  Ct-f  =  a  -f  h^t  +  f)-,  the  coefficient  h  remains  constant  for 
all  the  terms  of  a  homologous  series,  whilst  the  coeflficient  a  either 
remains  constant  for  all  or  sevei^l  terms  of  the  series,  or  varies  per 
saltum  with  the  molecular  weight.  These  conclusions  are  confirmed 
in  the  present  memoir,  in  which  determinations  are  given  of  the 
specific  heats  of  the  ethereal  salts  of  the  chloro-substituted  acetic 
acids  and  of  the  succinic  acids,  as  also  of  certain  aromatic  compounds. 
The  specific  heats  of  ethereal  salts  of  the  propyl  and  allyl  series  are 
also  compared.    Thus  it  will  be  seen  in  the  table  below  that  the  value 
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for  h  in  all  the  ethereal  salts  of  mono-,  di-,  and  tri-chloracetic  acid  is 
a  constant  =  0-00038,  in  those  of  the  succinic  acids  =  0*00066,  in 
aniline  and  toluidine  =  0'0007.  Further,  the  value  for  a  in  the  allyl 
salts  of  propionic,  butyric,  and  valeric  acids  is  a  constant  =  0'433, 
but  in  other  cases  it  varies  somewhat  indefinitely.  From  these  results, 
the  author  concludes  that  neither  isomerism  nor  change  of  molecular 
weight  produces  definite  variations  in  the  specific  heats. 


Methyl  chloracetate. .  . 

Ethyl 

Propyl  „ 

Allyl 

Methyl  dichloracetate . 

Ethyl 

Propyl  ,, 

Allyl 

Methyl  trichloraeetate 

Ethyl 

Propyl  „ 

Allyl 

Allyl  acetate 

Isobutyl  acetate  .    ... 
Allyl  propionate 

,,     butyrate      

„     valerate        . .  . .  . 

,,     benzoate      

Ethyl  oxalate         1 
Propyl      „  I 

Ethyl  malonate        [ 
I^ropyl        „  J 

AlJyl  oxalate 

Isobutyl  oxalate 

Isoamyl        ,,        

Ethyl  succipateT 

Propyl         „        J     * " 

Allyl 

Isobutyl  succinate  . .  . 

Isoamyl  „ 

Aniline  1 

Orthotoluidine  J 

Pimethylaniline 

Diethylaniline 

Chlorobenzene 

Chlorotoluene 

Benzyl  chloride 


0-00038 


0-00088 
J) 
)} 

>5 

0 -00075 
0  -00066 


0 -00070 
0 -00092 

0  -00074 


V.  H.  V. 


Heat  of  Formation  of  Zinc  Ethyl.  By  Guntz  (Gom;pt.  rend., 
105,  673 — 674). — The  zinc  ethyl  was  decomposed  by  dilute  sulphuric 
acid — 

ZnEta  liq.  +  ^HzSOi  diss.  =  ZnSOi  diss.  + 

2C2H6  gas    , develops  +79-8  Cal. 
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With  hydrocliloric  acid,  the  number  obtained  is  +78*0  Cal.,  but 
when  these  numbers  are  corrected  for  the  heats  of  dissolution  of  the  zinc 
salt  in  the  excess  of  acid  they  become  +80  8  and  77*8  respectivelj. 

Taking  the  mean  of  these  values,  it  follows  that — 

ZnEt,  liq.  +  2H2O  liq.  =  ZnH.Oa  pptd.    + 

2C6H6  gas    develops  +  57-8  Cal. 

the  great  development  of  heat  explaining  the  rapidity  with  which  this 
decomposition  takes  place.     Further — 

Zn  solid  +  2C2H6  gas  =  ZnEta  liq.  +  Hj  gas  absorbs  —43-2  Cal. 

and 

Zn  solid  +  C4  solid  +  Hi„  gas  =  ZnEtg  liquid  absorbs  —31-8  Cal. 

The  formation  of  zinc  ethyl  from  its  elements  or  from  zinc  and  the 
hydrocarbon  is  accompanied  by  a  very  considerable  absorption  of 
heat.  C.   H.  B. 

Relation  of  Gases  to  the  Laws  of  Marriott©  and  Gay-Lussac. 

By  C.  PuscHL  (Monatsh.,  8,  327— 337).— If  a  =  -—  be  the  coefficient 

V  dt 

of  expansion,  and  c  =  — the  compressibility,  we  have — 

V  dp 

^^      =  v(l  —  cp)  =  h  say. 

When  h  =  0,  Marriotte's  law  holds,  and  the  gas  will  be  more  or  less 
compressible  than  the  law  requires,  as  h  is  greater  or  less  than  0. 

For  a  gas  at  the  critical  temperature  and  compressed  from  an  ordi- 
nary density,  pv  diminishes  with  the  pressure,  and  h  is  therefore  nega- 
tive. As  the  pressure  approaches  the  critical  pressure,  h  diminishes 
and  ultimately  =  —00.  Further  compression  causes  h  to  increase, 
and  for  a  certain  pressure  h  ■=  0.  Here  MaiTiotte's  law  holds.  For 
greater  pressures  h  is  greater  than  zero,  and  the  departure  from 
Marriotte's  law  is  in  the  reverse  direction. 

When  the  temperature  of  the  gas  is  higher  than  the  critical,  h  reaches 
a  finite  minimum  during  compression.  This  minimum  increases  with 
the  temperatuie,  and  for  a  certain  temperature  the  minimum  value  of 

h  will  be  zero,  and  then  both  /i-  =  0,  —  =  0.      At  still  higher  tem- 

dp 

peratures  the  minimum  value  of  h  will  be  positive,  and  pv  will  con- 
tinually increase,  as  happens  for  example  in  the  case  of  hydrogen.     It 

appears  therefore  that  the  temperature  for  which  h   =    0,  —  =  0 

dp 
simultaneously  is  the  highest  possible  at  which  Marriotte's  law  can  be 
exactly  obeyed.     The  present  method   of   consideration   also   shows 
that  at  a  sufficiently  low  temperature  hydrogen  behaves  like  ordinary- 
gases. 

If  we  trace  a  curve  with  ordinate  h  and  abscissa  j9,  there  will  be  a  point 
on  it  for  which  h  is  a  minimum.     This  point  will  lie  above  or  below 
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the  axis  of  abscissee,  according  as  the  temperature  exceeds  or  falls  short 

of  that  for  which  7i  =  0,  -—  =  0.    For  the  lower  temperatures,  the  curve 
dp 

meets  the  axis  in  two  points.     At  the  point  with  the  smaller  abscissa, 

pv  is  a  maximum  for      ^(^       =  A-  =  0,  and  also  —  is  negative.    At 
dp  dp  * 

the  other  point  pv  is  similarly  a   minimum.     Consequently  for  all 

gases  a  maximum  value  o^ pv  will  precede  a  minimum,  and  at  a  certain 

temperature  above  the  critical  temperature  the  two  will  coincide. 

Again,  when  /i  =  0  and  —  =0,  we  have — 
dp 


dh 
dt 

da 

If,  however, 

Marriotte's  law  be 

)  exactly  obeyed— 

dh  -,     ^ 
-^dp  + 
dp 

m'^-^' 

and  thus 

^dp+pv^dt  =  0. 
dp                  dp 

Since  —  is  positive,  so  also  is  — ,  and  for  positive  values  of  — ,  and 

dt  dp  dp 

for  minimum  values  of  pv,  the  pressure  ipcreases  as  the  temperature 
diminishes.  Since  Amagat  found  in  the  case  of  oxygen  the  pressure 
at  the  minimum  of  pv  decreases  with  rise  of  temperature,  we  infer 
this  gas  was  nearly  at  that  temperature  where  the  maximum  and  mini- 
mum of  pv  coincide, 

Similar  reasoning  is  applied  to  the  consideration  of  Gay-Lussac's 
law,  and  results  of  a  very  similar  nature  are  deduced.  C.  S. 


Highest  Boiling  Point  of  Fluids.  By  C,  Puschl  (Monatsh.,  8, 
328 — 341). — A  gas  or  fluid  can  be  reduced  to  such  a  condition  that 
V  being  its  specific  volume,  p  its  pressure, 

f?  =  Oaud^=0, 

dv  dv^ 

or  putting  e  =  —  v  -^, 
dv 

e  =  0  and        =  0. 

dv 

Thus  the  zero  value  of  e  is  a  minimum  for  the  critical  state.  If 
the  temperature  is  lowered,  the  minimum  value  of  e  reached  during 
compression  is  negative,  and  there  must  therefore  be  for  every  tem- 
perature two  values  of  v,  for  which  e  =  0.     At  the  greater  value  of  ■y, 

—  is  positive,  andp  is  a  maximum,  whilst  the  contrary  holds  for  the 

dv 

less  value.     When  the  volume  is  greater  than  that  for  the  maximum 

VOL.    LIV.  c 
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of  p,  the  substance  exists  in  the  form  of  vapour,  and  when  the  volume 
is  less  than  that  for  the  minimum  value,  the  substance  is  fluid. 
Between  the  two,  the  substance  is  in  an  unstable  state. 

A  saturated  vapour  may  be  compressed,  so  that  e  changes  from  a 
positive  value  to  zero,  and  then  the  tension  is  a  maximum  =  p  .  And 
in  a  similar  manner,  by  sufficiently  reducing  the  pressure  on  a  fluid, 
the  tension  may  be  made  a  minimum  =  p" .  For  tensions  <p" -,  the 
fluid  will  be  in  an  unstable  condition. 

Suppose  that  a  substance  at  a  temperature  above  the  critical  fills  a 
rigid  vessel  of  such  volume   that   the   substance   is   of  the   critical 

density.     If  the  temperature  be  lowered,  -^  will  be  positive.      Thus 

dt 

whilst  at  the  critical  temperature  the  vapour-tension  p  =  p",  at  a 
lower  temperature  ^  is  <  p" .  But  in  accordance  with  what  precedes, 
the  fluid  and  its  vapour  are  now  in  unstable  equilibrium.  Also  p" 
at  a  sufficiently  low  temperature  is  negative.  Thus  there  must  exist 
a  temperature  somewhere  below  the  critical  when  p  again  =  p" .  At 
this  point,  when  the  temperature  is  lowered,  the  substance  suddenly 
appears  liquid,  and  on  the  other  hand  with  rise  of  temperature,  it  com- 
pletely changes  into  vapour.  This  temperature  is  therefore  defined  to 
be  the  highest  boiling  point  of  the  liquid.  If  the  mass  contained  in 
the  vessel  be  greater  or  less,  the  temperature  of  the  highest  boiling 
point  will  not  be  affected.  C.  S. 

The  Relation  of  Hydrogen  to  Marriotte's  Law.  By  C.  Puschl 
(Monatsh.,  8,  374 — 377). — As  in  his  previous  papers,  the  author  traces 
the  increase  or  decrease  of  the  quantities,  a,  the  coefficient  of  expan- 
sion, apv  and  h,  by  considering  the  signs  of  their  differential  coefficients. 
Since,  according  to  Regnault's  experiments,  not  only  pv  but  also 
h  increases  as  the  pressure  increases  up  to  20  m.,  he  concludes  that  in 
order  that  h  may  have  a  minimum  at  greater  compression,  it  must 
have  first  a  maximum  at  a  pressure  above  20  mm.  If  hydrogen  be 
allowed  to  expand,  h  will  diminish,  and  we  may  conjecture  that  when 
the  pressure  is  sufficiently  small,  h  will  be  equal  to  zero.    In  this  case, 

pv  is  a  minimum.     Since  —  is  positive,  this  minimum  value  will  occur 
dt 

at  greater  pressures  for  diminishing  temperature.     In  gases  for  which 

pv  reaches  a  maximum  through  rarefaction,  a  minimum  will  occur  on 

further  rarefaction,  and  with  diminishing  temperature  the  maximum 

and  minimum  will  approach  towards  coincidence.  C.  S. 

Evaporation  and  Dissociation;  Continuous  Changes  from 
the  Gaseous  to  the  Liquid  State  at  all  Temperatures.  By  W. 
Ramsay  and  S.  Young  (Phil  Mag,  [5],  24, 196— 212).— A  further  proof 
of  the  correctness  of  the  formula  jj  =  bT  —  a  (where  ^  is  the  pressure, 
h  and  a  are  constants  for  each  separate  volume  of  1  gram,  and  T  is 
the  absolute  temperature),  is  furnished  by  the  behaviour  of  methyl  and 
ethyl  alcohols,  under  a  very  wide  range  of  temperature,  pressure,  and 
volume.  Tables  are  given  showing  the  correspondence  of  numbers 
calculated  by  the  above  formula  with  those  experimentally  determined. 
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The  expression  hT  is  equivalent  to  the  first  term  of  Clausius's  and 
Van  der  Waals'  f  ormulge, ,  but  it  is  by  no  means  so  simple.     It 

(t'-/3)  ;^  ^ 

would  appear  that  h  is  not  any  simple  function  of  the  volume  of  the 
gaseous  or  liquid  matter  ;  and  we  are  still  in  ignorance  of  the  true 
relations  between  volume  on  the  one  hand,  and  pressui^  and  tempera- 
ture on  the  other.  With  constant  volume,  however,  temperature  and 
pressure  have  the  simple  relation  already  mentioned. 

The  behaviour  of  acetic  acid  was  also  investigated,  and  the  data 
furnished  by  E.  and  L.  N'atanson(Abstr.,  1886,  657)  for  nitric  peroxide 
were  also  made  use  of.  These  two  substances  exhibit  a  behaviour 
markedly  different  from  that  of  stable  bodies.  For  whereas  the  iso- 
choric  lines  (or  lines  of  equi-volume)are  straight  with  stable  substances, 
when  mapped  against  temperature  and  pressure  as  ordinates  and 
abscissae,  those  of  acetic  acid  and  nitric  peroxide  are  curves  of  double 
flexure,  tending  at  higher  temperatures  and  pressures  to  become  tan- 
gential to  isochoric  lines,  calculated  on  the  theoretical  assumption  that 
acetic  acid  and  nitric  peroxide  have  respectively  the  simpler  formulae 
C2H4O2  and  NO2 ;  and  at  lower  temperatures  and  pressures  approaching, 
as  if  they  would  ultimately  touch,  the  theoretical  isochoric  lines  of 
the  more  complex  molecules  C4H8O4  and  N2O4.  The  gradual  disso- 
ciation of  these  molecules  is  thus  traced,  and  these  substances  show 
and  exhibit  no  analogy  with  stable  substances.  It  cannot  therefore 
now  be  asserted  that  the  abnormal  vapour- density  of  these  compounds 
is  ascribable  to  the  same  cause  as  the  high  vapour-density  of  stable 
substances  at  high  temperatures  and  correspondingly  high  pressures. 

The  paper  also  shows  the  deviation  from  Boyle's  and  Gay-Lussac's 
laws  exhibited  by  ether.  It  is  to  be  noted  that  at  any  given  volume 
smaller  than  300  c.c.  per  gram,  the  pressure  of  vapour  is  below  what  is 
calculable  on  the  assumption  that  ether  gas  is  "  perfect."  At  greater 
volumes,  this  divergence  is  barely  noticeable  by  experiment.  Keeping 
the  volume  constant,  if  the  temperature  and  consequently  the  pressure  be 
raised,  there  is  a  continually  decreasing  difference  between  the  found 
and  what  may  be  called  the  "  theoretical  '^  pressure.  At  a  certain  suffi- 
ciently high  tempprature,  the  found  and  "  theoretical "  pressures  are 
identical.  At  a  still  higher  temperature,  the  "theoretical"  pressure 
is  below  the  found  pressure.  The  physical  meaning  of  this  fact 
appears  to  be  as  follows : — The  pressure  of  a  gas  depends  on  the 
number  of  molecules  present  in  unit  volume,  on  the  average  velocity 
of  each  molecule,  and  on  the  number  of  impacts  on  unit  area  of  hhe 
surface  of  the  containing  vessel  in  unit  time.  With  constant  volume, 
since  the  mean  distance  between  the  molecules  remains  constant  (on 
the  assumption  that  the  individual  molecules  are  incompressible),  the 
cohesion  of  the  molecules  is  assumed  to  be  constant.  But  the  rise  of 
pressure  produced  by  rise  of  temperature  of  a  theoretical  gas  is  based 
on  the  assumption  that  each  impact  takes  place  at  the  centre  of  each 
molecule ;  that  is,  that  the  actual  volume  of  the  molecules  themselves 
is  nil.  But  as  this  is  not  the  case,  as  impacts  must  take  place  at  some 
distance  from  the  centres  of  the  molecules,  they  must  necessarily  be 
more  frequent.  The  effect  of  cohesion  is  to  reduce  the  pressure  of  the 
gas,  by  reducing  the  average  velocity  of  the  molecules,  and  this,  for 

c  2 
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any  given  volume,  by  a  constant  amount.  Hence  below  a  certain 
temperature  the  pressure  will  be  less  than  that  of  a  normal  gas,  and  if 
the  temperature  be  reduced  sufficiently,  will  become  negative.  With 
rise  of  temperature  the  average  velocity  of  each  molecule  will  increase 
at  the  same  rate  as  in  the  case  of  a  perfect  gas,  but  the  number  of 
impacts,  owing  to  the  increased  chances  of  collision,  and  consequently 
the  pressure,  will  increase  at  a  greater  rate  than  if  the  gas  were 
perfect.  Hence  a  temperature  will  ultimately  be  reached  when  the 
pressure  will  be  as  much  decreased  by  cohesion  as  it  is  increased  by 
the  more  frequent  encounters  of  the  molecules ;  and  at  that  tempera- 
ture the  density  of  the  gas  will  be  normal.  At  still  higher  tempera- 
tures, the  pressure,  and  therefore  the  value  of  the  expression  ptlv,  will 
be  greater,  and  the  vapour-density  less  than  that  of  a  perfect  gas. 
That  the  numerical  value  of  the  expression  pt/v  would  ultimately 
exceed  unity  has  indeed  been  experimentally  proved  by  Natterer,  in 
his  experiments  on  the  compression  of  the  so-called  permanent  gases, 
at  temperatures  far  above  their  critical  points. 

In  conclusion,  it  is  pointed  out  that  the  equations  of  Clausius,  van 
der  Waals,  and  Sarrau  do  not  express  the  true  relation  between 
volume,  temperature,  and  pressure.  As  before  stated,  the  relation  of 
temperature  and  pressure  to  volume  is  by  no  means  so  simple  as  they 
represent  it  to  be.  W,  R. 

Compressibility  of  Solutions  of  Gases.  By  F.  Isambert  (C&mpt. 
rend.,  105,  375 — 377). — All  known  facts  indicate  that  the  solution  of 
a  gas  in  a  liquid  is  a  very  complex  phenomenon,  and  these  experiments 
were  undertaken  with  a  view  to  throw  some  light  on  the  problem  of 
the  nature  of  solution.  The  coefficients  of  compressibility  obtained 
were  as  follows  : — 

Water:   -0' 0000443  at  20°. 

Ammonia  (330  litres  of  gas  per  litre  of  liquid)  :  —0-0000381  at  21 
— 22-5°. 

Ammonia  (140  litres  of  gas  per  litre  of  liquid)  :  —0-0000389  at  20*4 
—22-2°. 

Hydrochloric  acid  (at  22°)  :   -0-0000366  at  19-6— 205°. 

Alcohol :   -0-0001076  at  19°. 

Ammonia  in  alcohol  (87  litres  per  litre)  :  —0-0001071  at  18-0 — 
19-7°. 

Sulphurous  anhydride  in  alcohol  (60  litres  of  gas  per  litre  of  fiolu- 
tion)  :  -0-0001031  at  18-9— 20-3°. 

Ether  :  -0-000183  at  21-5^ 

Ammonia  in  ether  :   -0-000185  at  21—22°. 

The  solution  of  hydrogen  chloride,  which  is  usually  regarded  as 
containing  definite  hydrates,  has  a  compressibility  less  than  that 
of  water,  and  in  this  respect  resembles  saline  solutions.  An  aqueous 
solution  of  ammonia  behaves  in  the  same  manner.  The  volume  of 
ammonia  dissolved  by  ether  is  too  small  for  any  conclusion  to  be  drawn 
from  this  case,  whilst  the  compressibility  of  the  solution  of  ammonia 
in  alcohol  is  practically  identical  with  that  of  alcohol,  and  that  of 
sulphurous  anhydi'ide  in  alcohol  is  slightly  lower.  The  mere  dissolu- 
tion of  a  gas  in  a  liquid  has  very  little  effect  on  the  compressibility  of 
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the  latter.     An  aqueous  solution  of  ammonia,  however,  behaves  like  a 
true  compound.  C.  H.  B. 

Solution.  By  W.  Durham  (Ghem.  News,  56,  152— 153).— In  this 
paper  the  author  draws  attention  to  the  support  the  theory,  promul- 
gated by  him  in  1878^  receives  from  the  thermochemical  results  accu- 
mulated of  late  years.  According  to  this  theory,  dissolution  of  a 
substance  in  a  liquid  is  due  to  the  chemical  affinity  of  the  elements  of 
the  substance  dissolved  for  the  elements  of  the  solvent,  hence  comriion 
salt  dissolves  in  water,  on  account  of  the  affinity  of  sodium  for  oxygen 
and  chlorine  for  hydrogen ;  further  chemical  affinity  is  not  exhausted 
in  all  cases  of  chemical  combination,  but  sometimes  sufficient  affinity 
remains  to  form  "solution  compounds," 

In  support  of  these  statements,  he  points  out  that  as  regards 
chlorides,  bromides,  iodides,  sulphates  and  nitrates,  the  available  data 
indicate  that  the  heat  of  dissolution  varies  directly  ;  firstly,  as  the  heat 
of  combination  of  the  positive  element  of  the  salt  with  oxygen  in 
w^ater  varies ;  secondly,  as  the  heat  of  combination  of  the  negative 
element  with  the  hydrogen  varies ;  but  that  it  varies  inversely  as  the 
heat  of  combination  of  the  positive  and  negative  elements  of  the  salt 
varies.  Moreover,  when  salts  differing  in  heats  of  combination  are 
dissolved,  the  heats  of  dissolution  differ  to  a  similar  extent,  the 
greatest  heat  of  dissolution  being  associated  with  the  lowest  heat  of 
combination. 

The  author  shows  that  the  absolute  amount  of  heat  of  dissolution 
appears  to  arise  from  a  balancing  of  affinities  among  the  constituent 
elements,  for  instance,  when  ]VI,Cl2  —  [M,OAq  +  Neutr.]  = 
H2,Cl2,Aq  —  HajO  there  is  no  heat  of  dissolution,  and  the  salt  is  not 
soluble.  It  also  would  appear  that,  in  neutralising  an  oxide  by  an 
acid  solution,  the  operation  is  incomplete  as  long  as  the  salt  remains 
in  solution ;  positive  heat  of  dissolution  indicating  that  the  oxide  and 
acid  are  not  completely  decomposed,  whilst  negative  heat  would 
indicate  that  the  salt  and  water,  resulting  from  the  double  decompo- 
sition, are  not  completely  formed.  When  both  parts  are  complete 
there  is  insolubility.  In  the  case  of  sulphates,  when  the  heat  of 
combination  of  the  oxide  with  the  sulphuric  anhydride  is  equal  to  the 
beat  of  combination  of  the  metal  with  sulphur,  there  is  insolubility, 
but  when  the  former  is  less  than  the  latter  solubility  appears. 
Examples  are  given  in  the  original  paper  illustrating  all  the  above 
statements  and  deductions.  The  author  suggests  that  dissolution  is 
probably  a  periodic  function  of  the  elements.  D.  A.  L. 

Solution.  By  S.  U.  Pickering  (Chem.  News,  56,  181—182).— 
The  author,  commenting  on  Durham's  paper  (preceding  Abstract), 
complains  of  his  (Durham's)  reasoning  in  a  circle  when  drawing  his 
conclusions  from  the  thermochemical  data.  Moreover,  the  author 
warns  those  in  search  of  laws  in  thermochemistry  as  to  the  uncertainty 
attached  to  experimental  numbers  which  agree  absolutely  with  or 
come  even  within  100  cals.  of  the  theoretical.  D.  A.  L. 
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Nature  of  Solution.  By  S.  U.  Pickering  (Ghem.  News^  56,  191 
— 192). — Referring  to  a  recent  communication  by  Nicol  {ibid., 
p.  162),  the  author  states  that  the  hypothesis  on  which  Nicol  bases 
his  argument  of  the  vapour-pressures  being  a  measure  of  the  heat  of 
dissolution  is  a  pure  assumption,  and  one  for  which  we  have  no 
particle  of  evidence. 

In  a  few  subsequent  remarks,  he  endeavours  to  clear  up  some  of  the 
points  in  dispute  iDetween  himself  and  Nicol.  D.  A.  L. 

Salt  Solutions.  By  C.  Bender  {Ann.  Phjs.  Chem.  [2],  31,  872— 
888). — The  author  describes  further  experiments  on  "corresponding'* 
solutions  (Abstr.j  1885,  12).  Tables  are  given  showing  the  volumes, 
densities,  and  coefficients  of  expansion  of  solutions  containing  from 
1  to  6  gram-molecules,  or  half-molecules,  of  lithium,  ammonium, 
and  barium  chlorides  per  litre.  By  the  aid  of  these  and  previous 
tables,  the  author  has  determined  by  trial  the  strengths  of  solutions 
which,  when  mixed  in  equal  volumes,  furnish  solutions  of  which  the 
densities  and  coefficients  of  expansion  are  the  means  of  those  of  the 
constituents.  The  relative  strengths  of  corresponding  solutions  are 
indicated  by  the  values  of  the  coefficient  fi.  n  =  number  of  gram- 
molecules  or  half-molecules  per  litre — 

NaCV  =  «;  KCV  =  n;  i(BsiCh)^  =  n;  NH4Cl^  =  |n;  LiCV  =  |n. 

Solutions  correspond  electrically  when  the  means  of  their  specific 
resistances  and  conductivities  most  nearly  approach  the  resistances 
and  conductivities  of  their  mixtures  in  equal  volumes.  Electrical 
measurements  were  made  by  Kohlrausch's  method,  and  are  given  iu 
tables  for  each  salt.     These  solutions  contain 

NaCV  =  n ;  LiCV  =  »;  KBaCL.)^  =  « ;  KCl^  =  |« ;  NH^CV  =  m. 

The  resistance  of  a  mixture  of  two  solutions  is  almost  always  less 
than  the  arithmetic  mean  of  the  resistances  of  the  separate  solutions. 
For  corresponding  solutions,  the  difference  is  a  minimum. 

A  similarly  simple  law  does  not  hold  for  the  conductivities  of 
mixtures.  Thus  solutions  of  NaCl  and  NH4CI,  and  of  KCl  and 
|BaCl2,  correspond  as  regards  conductivity  in  two  very  different 
relative  states  of  concentration.  The  idea  of  correspondence  is  there- 
fore based  primarily  on  resistance. 

The  author  answers  the  objection  of  Arrhenius  (Abstr.,  1887,  415), 
that  correspondence  is  based  on  a  purely  arithmetical  relation,  and 
points  out  that  this  relation  is  more  general,  and  not  more  arbitrary, 
than  that  on  which  Arrhenius  founds  his  idea  of  "isohydric" 
solutions.  Ch.  B. 

Compressibility  of  dilute  Salt  Solutions  and  of  solid 
Sodium  Chloride.  By  W.  C.  Rontgen  and  J.  Schneider  {Ann. 
Phys.  Ghem.  [2],  31,  1000— 1005).— Schumann  (Abstr.,  1887,  696) 
states  that  weak  solutions  of  potassium  and  calcium  chlorides  at  15°, 
and  of  ammonium  and  strontium  chlorides  at  0"",  are  more  compres- 
sible than  pure  water.     In  their  previous  work  {Ann.  Phys.  Chem. 
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[2],  29,  165),  the  antliors  have  not  observed  such  an  anomaly.  They 
have  therefore  repeated  Schumann's  experiments  as  nearly  as  possible, 
but  with  entirely  opposite  results.     No  details  are  given. 

The  authors  also  state  that  they  have  found  no  perceptible 
difference  between  the  compressibilities  of  air-free  water  and  of  water 
saturated  with  air  at  ordinary  temperature  and  pressure.  The 
difference,  at  any  rate,  is  less  than  0"2  per  cent. 

By  methods  already  described,  tbey  have  also  found  the  relative 
apparent  compressibility  of  solid  sodium  chloride  =  0"049.  This 
value  is  not  very  different  from  the  number  0*044,  which  is  obtained 
when  the  interpolation  formula  for  the  relative  apparent  compressi- 
bility of  sodium  chloride  solution  {loo.  cit.)  is  extended  beyond  the 
limits  of  solubility  of  the  chloride,  and  n  put  =  oo.  It  may  perhaps 
be  possible  in  this  way  from  the  known  compressibility  of  a  solution 
to  calculate,  at  least  approximately,  that  of  the  dissolved  solid.  The 
above  direct  determination  gives  for  the  true  compressibility  5*0  X 
10~^.  By  calculation  from  the  interpolation  formula,  the  number 
4'8  X  10~^,  and  from  the  formula  for  the  relative  molecular  compres- 
sibility the  number  4' 7   X  10"^,  are  obtained. 

These  numbers  differ  greatly  from  that  obtained  by  Braun  (Abstr., 
1887,  436),  namely,  1*4  X  10~^.  The  authors  therefore  give  details 
of  their  own  experiments.  They  have  further  made  determinations, 
using  comparatively  low  pressures,  in  order  to  eliminate  errors  due  to 
inclusion  of  air  in  crevices  in  the  crystals.  These  led  to  the  above 
number  0-049.  Ch.  B. 

Water  of  Crystallisation  of  dissolved   Cobalt  Salts.    By  J. 

KALUii(Ann.  Phys.  Gheiii.  [2],  31,  1015— 1028).— It  is  known  that  the 
dehydration  by  heat  of  cobalt  chloride  in  solution  is  effected  at  a 
lower  temperature  when  the  solution  is  saturated  with  sodium  chloride. 
The  author  has  studied  this  reaction  quantitatively  by  observing  the 
accompanying  changes  in  the  absorption-spectrum  in  the  neighbour- 
hood of  the  D  line.  Let  A  be  the  absorption  coetticient  for  a  known 
solution  of  the  hydrated  salt  of  thickness  d^  E  that  of  the  same  solution 
when  dehydration  is  complete,  and  M  the  coefficient  when  at  any 
temperature  a  fraction  1/a;  has  been  converted.  In  the  latter  case, 
the  absorption  will  be  equivalent  to  that  produced  by  a  thickness  djx 
of  dehydrated  solution,  and  a  thickness  d—djx  of  unchanged  solution, 
whence — 

M  =  A^'  -  •>•    E-  and  I  =  '°g  ^  " '"g  f  . 
X         log  111  —  log  A 

A  beam  of  parallel  rays  from  a  petroleum  lamp,  or  from  the  sun, 
was  directed  perpendicularly  upon  a  glass  trough  with  parallel  sides 
containing  the  solutions  under  experiment  (00746  gram  of  C0CI2 
per  litre).  The  coefficients  were  measured  by  Glan's  photometer 
{Ann.  Phys.  Chem.  [2],  1,  351  ;  12,  481 ;  14,  177  ;  and  15,  337).  The 
conversion  was  assumed  to  be  complete  when  rise  of  temperature 
caused  no  further  change  in  the  absorption.  This  occurred  at  84°  for 
a  saturated  salt  solution,  at  94°  when  the  solution  contained  1*12  grams 
]N"aCl  to  5*22  grams  cobalt  solution.     In  any  particular  solution,  the 
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absorption  is  constant  for  a  given  temperature.  The  trough  was 
heated  by  means  of  an  air-bath.  Curves  having  the  temperatures  in 
degrees  as  abscissae,  and  the  percentages  of  dehydrated  salt  as  ordi- 
nates,  were  then  traced  for  each  sodium  chloride  solution. 

These  curves  show  that  in  each  case  the  dehydration  is  continuous ; 
no  intermediate  hydrate  is  formed.  The  actual  composition  of  the 
final  salt,  C0CI2  or  C0CI2  +  Aq,  is  unknown.  The  rate  at  which 
dehydration  takes  place  is  more  rapid  the  higher  the  temperature. 
At  low  temperatures,  the  curves  for  different  salt  solutions  are  con- 
gruent ;  and  as  a  rule,  one  curve  can  be  converted  into  another  by 
moving  each  point  of  it  along  the  abscissa  through  a  definite  number 
of  units.  The  course  of  the  conversion  is  thus  always  the  same,  and 
is  independent  of  the  amount  of  cobalt  in  solution ;  the  presence  of 
sodium  chloride  simply  transfers  it  to  a  lower  range  of  temperature. 
In  a  pure  cobalt  chloride  solution,  the  conversion  is  very  slight  below 
100°. 

Experiments  were  also  made  with  sodium  bromide  and  iodide. 
The  greatest  effect  is  produced  by  the  chloride,  the  least  by  the  iodide. 
With  the  bromide  and  iodide,  the  action  is  not  very  regular ;  probably 
because  the  degree  of  saturation  is  lowered  as  the  temperature  rises. 

Ch.  B. 

Condensation  of  Water  Vapour  by  Solid  Substances.     By  T. 

Ihmori  {Ann.  Fliys.  Chem.  [2],  31,  1006 — 1014). — A  continuation  of 
previous  experiments  (Warburg  and  Ihraori,  ibid.,  27,  481).  The 
author  has  improved  the  construction  of  the  balance  there  described, 
avoiding  the  use  of  sealing-wax,  which  is  hygroscopic,  and  of  brass, 
which  becomes  so  by  oxidation.     Platinum  is  used  instead. 

Sealing-wax,  shellac,  and  metallic  surfaces  varnished  with  shellac, 
are  very  hygroscopic.  Bright  metal  surfaces  take  up  very  little 
water ;  but  if  oxidation  occurs,  the  surface  may  become  rather  hygro- 
scopic. Water  taken  up  by  such  a  surface  is  only  partly  given  off  in 
a  dry  vacuum. 

Agate  is  also  very  hygroscopic :  the  absorption  appears  to  vary 
with  the  colour.  Rock  crystal  is  very  slightly  hygroscopic,  especially 
after  cleaning  with  leather,  or,  still  better,  washing  with  hot  water. 
After  the  latter  treatment,  the  absorption  becomes  zero  or  negative. 

Platinum  condenses  water  very  slightly ;  the  condensation  dis- 
appears entirely  after  rubbing  with  leather.  Old  platinum  may 
require  heating  to  redness,  probably  in  order  to  destroy  a  film  of 
grease. 

In  the  author's  opinion,  a  sensitive  balance  should  have  all  metallic 
parts  platinised  ;  neither  shellac  varnish  nor  agate  should  be  used  in 
its  construction  ;  rock  crystal  might,  perhaps,  be  substituted  for  the 
latter.  Platinum  or  platinised  brass  is  preferable  to  rock  crystal 
for  weights. 

Experiments  with  glass  are  also  described.  Ch.  B. 

Rate  of  Oxidation  of  Carbon  Compounds  by  Potassium  Per- 
manganate. By  Deeyfus  {Compt.  rend.,  105,  523— 52o). — When  the 
oxidation  of  carbon  compounds  by  potassium  permanganate  reaches 
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its  limit,  the  quantities  of  oxygen  absorbed  by  equal  weigbts  of 
different  compounds  are  not  identical,  but  are  of  the  same  order  of 
magnitude.  When,  however,  the  action  is  restrained,  and  the  rate  of 
oxidation  is  measured,  the  results  vary  widely  with  different 
compounds. 

The  reagents  employed  consisted  of  a  potassium  permanganate 
solution  equivalent  to  a  solution  of  0"1  gram  of  crystallised  oxalic 
acid  per  litre,  and  a  solution  of  indigocarmine,  10  c.c.  of  which  was 
equal  to  5  c.c.  of  the  permanganate.  A  1  per  cent,  solution  of 
ethyl  alcohol  was  used  as  a  standard  liquid,  and  all  the  other  solutions 
were  compared  with  it,  the  rate  of  oxidation  of  ethyl  alcohol  being 
taken  as  unity.  50  c<c.  of  the  alcohol  solution  was  placed  in  a 
cylinder,  and  an  equal  volume  of  the  solution  to  be  examined  in 
another  cylinder,  25  drops  of  sulphuric  acid  was  added  to  each,  and 
after  two  minutes  iO  c.c.  of  potassium  permanganate.  The  cylinders 
were  allowed  to  remain  in  diffused  light  at  about  15°,  and  10  minutes 
after  the  permanganate  had  been  added  to  the  alcohol,  the  latter  was 
run  into  10  c.c.  of  the  indigocarmine  solution  until  the  colour  of  the 
latter  changed  to  yellow.  Two  minutes  later,  the  other  solution  was 
treated  in  the  same  way.  A  simple  calculation  gives  the  quantity  of 
oxygen  absorbed  by  each  substance  under  conditions  which  are 
strictly  comparable,  except  that  the  weights  of  the  substances  are  not 
identical.  The  second  solution  is  diluted  to  a  suitable  extent,  and 
after  two  or  three  comparative  experiments,  it  is  easy  to  calculate  the 
amount  of  water  to  be  added  to  the  second  substance,  in  order  that 
the  quantity  of  oxygen  absorbed  may  be  the  same  in  both  cylinders, 
and  from  this  we  get  the  weight  p  of  the  substance  which  will  absorb 
as  much  oxygen  in  a  given  time  as  1  gram  of  ethyl  alcohol.     If  the 

two  numbers  1  and  -  are  not  actually  proportional  to  the  rates  of 

P 
oxidation  of  equal  weights  of  the  two  substances,  they  are  of  the  same 
order,  and  may  be  regarded    as   coefficients  of  the  relative  rates   of 
oxidation  of  the  various  compounds. 

A  large  number  of  substances  were  examined,  and  the  rates  of 
oxidation  vary  from  0*2  in  the  case  of  saccharose  to  10,000  in  the 
case  of  pyrogallol ;  next  in  order  to  pyrogallol  comes  catechol,  quinol, 
and  resorcinol,  with  5000,  3383,  and  2000  respectively,  phenol 
786"0,  a-naphthol  769*00,  and  (3-naphthol  666'0.  Hydrocarbons, 
sugars,  alcohols  of  the  ethyl  series,  and  acids  of  the  acetic  and  benzoic 
series,  have  much  lower  rates,  varying  from  1*0  to  6"0.  Ether  and 
alcohol  show  identical  velocities. 

Determinations  of  the  rate  of  oxidation  may  be  used  to  determine 
the  class  to  which  a  substance  belongs,  and  also  to  detect  impurities 
in  such  compounds  as  acetone.  The  constitution  of  compounds  affects 
the  rate  of  oxidation  more  than  their  composition.  Other  conditions 
being  the  SRine,  a  saturated  compound  is  less  active  than  a  non- 
saturated  compound.  Substances  of  the  same  chemical  function  show 
comparable  rates  of  oxidation.  The  aldehyde  function  is  more  active 
than  the  alcoholic,  and  the  phenolic  function  shows  a  very  much 
greater  activity.  The  rates  of  oxidation  of  isomerides  are  not  the 
same.     In  the  case  of  the  dihydroxybenzenes  and  the  toluidines,  the 
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ortho-derivative  absorbs  the  most  oxygen,  and  the   m eta- derivative 
the  least,  the  para- derivative  occupying  an  intermediate  position. 

C.  H.  B. 
Laboratory  Fittings.  By  J.  Gibson  (/.  Soc  Chem.  Ind.,  6,  205 
— 211). — The  following  is  a  list  of  fittings  and  apparatus  in  use  at 
the  new  chemical  laboratories  of  the  University  of  Edinburgh: — 
(1)  System  of  ventilation  and  fume  extraction,  the  draught  being 
produced  by  a  Blackman  air  propeller ;  the  great  power  of  the  draught 
has  rendered  it  possible  to  dispense  with  draught  cupboards  almost 
entirely  ;  (2)  draught  arrangements  on  the  working  tables  ;  (3)  utili- 
sation of  the  draught  in  connection  with  steam-baths  ;  (4)  arrange- 
ment for  supplying  the  laboratories  with  water  at  a  high  and  constant 
pressure ;  (5)  gas,  water,  and  steam  supply  to  a  stone  table  intended 
for  combustion  and  similar  operations  ;  (5)  convenient  an*angement  of 
draught,  gas,  and  steam  supply  to  a  small  draught  cupboard  ;  (7) 
new  substitute  for  a  sand-bath  ;  (8)  improved  filtering  apparatu.^  ; 
(9)  apparatus  for  preserving  gaseous  hydrogen  sulphide.  D.  B. 
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Compound  of  Iodine  with  Ammonia.  By  F.  RAscHiG(^n?ia?en, 
241,  253 — 255). — Iodine  absorbs  dry  ammonia  gas,  forming  a  dark- 
blue  liquid  ;  Bineau  {Ann.  Gliim.  Fhys.  [3],  15,  80)  assigns  to  this 
substance  the  formula  3]SrH3,2I,  but  according  to  Millon  (Annaleii^ 
62,  54)  iodine  absorbs  less  than  half  the  volume  represented  by  this 
formula.  The  author  finds  that  the  volume  of  ammonia  absorbed  by 
the  iodine  varies  with  the  temperature.  At  20°,  the  amount  of 
ammonia  absorbed  corresponds  with  Bineau 's  formula,  but  at  80"^ 
it  corresponds  with  NH3I,  at  0°  with  I(NH3)2,  and  at  —10°  with 
l2(ISrH3)5.  The  liquid  is  decomposed  by  water,  yielding  ammonium 
iodide  and  nitrogen  iodide,  but  it  dissolves  completely  in  alcohol 
without  undergoing  any  change.  W.  C.  W. 

Method    for    Decomposing    Arsenical    Sulphides.      By    H. 

Warren  (Chem.  Ne2vs,  56,  193 — 194). — The  cobalt  speiss  or  arsenical 
alloy  is  digested  in  hydrochloric  acid  containing  copper  nitrate,  and 
after  a  day  or  so,  the  insoluble  portions  are  calcined  at  a  low  red  heat 
with  plentiful  access  of  air ;  the  calcined  mass  is  then  easily  dissolved 
by  hydrochloric  acid  and  mixed  with  the  other  solution.  The  copper  is 
separated  by  means  of  metallic  iron,  which  also  removes  some  bismuth 
and  arsenic ;  and  the  iron  and  remaining  arsenic  are  precipitated  by 
adding  milk  of  lime.  The  calcium  salts  are  removed  by  treatment 
with  sulphuric  acid,  and  the  solution  containing  nickel  and  cobalt 
is  precipitated  by  means  of  sodium  carbonate.  The  precipitate  is  then 
suspended  in  water  and  chlorine  passed  to  satui'ation,  when  the  nickel 
goes  into  solution,  whilst  the  cobalt  remains  undissolved.      The  solu- 
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tion  is  boiled,  and  on  adding  caustic  soda  the  nickel  is  obtained  as 
hydroxide,  which  is  ignited  and  reduced  in  the  usual  way. 

D.  A.  L. 

Zinc  Titanates.  By  L.  L^vt  (Compt.  rend.,  105,  378—380). — 
When  a  mixture  of  6  grams  of  titanic  oxide,  2'5  grams  of  zinc  oxide, 
and  5  to  10  grams  of  anhydrous  zinc  chloride  is  heated  in  a  glass  tube, 
the  reaction  is  incomplete,  and  a  violet  product  is  obtained  which 
contains  an  excess  of  titanic  oxide.  With  excess  of  zinc  chloride,  the 
product  is  yellowish.  If  the  mixture  is  heated  in  a  Perrot's  furnace 
in  a  crucible  brasqued  with  charcoal  and  rutile,  the  zinc  chloride  volati- 
lises, but  if  the  heating  takes  place  in  a  long  porcelain  tube  closed  at 
one  end,  a  violet  or  green,  crj^stalline  mass  is  formed,  which  contains 
titanium,  zinc,  silicon,  and  potassium. 

If  a  mixture  of  7  grams  of  titanium  oxide,  5  grams  of  zinc  oxide, 
and  a  small  quantity  of  zinc  fluoride,  or  7  grams  of  titanium  oxide 
and  30  grams  of  zinc  fluoride  is  heated  under  a  thin  layer  of  potassium 
fluoride  in  a  graphite  crucible  in  a  Perrot's  furnace  for  an  hour  and 
a  half,  washed  with  water,  and  then  treated  with  concentrated  sul- 
phuric acid  to  remove  zinc  oxide  and  titanium  fluoride,  beautiful 
violet  needles  are  obtained.  With  potassium  chloride  in  place  of  the 
fluoride,  the  product  is  a  greenish  mass.  With  a  mixture  of  potassium 
and  sodium  chlorides  the  violet  needles  are  obtained  mixed  with 
yellowish  needles  of  potassium  titanate.  The  violet  crystals  are  zinc 
trititanate,  ZnOjSTiOg,  a  small  quantity  of  the  zinc  being  displaced 
by  iron.  They  are  insoluble  in  water,  alcohol,  and  ether,  are  not 
affected  by  hot  dilute  sulphuric,  nitric,  and  hydrochloric  acids,  nor  by 
boiling  concentrated  solutions  of  alkaline  hydroxides,  but  are  attacked 
with  difficulty  by  boiling  concentrated  sulphuric  acid,  and  are  decom- 
posed by  fusion  with  potash.  They  are  infusible  before  the  blowpipe, 
but  change  to  a  greenish  mass  without  loss  of  weight ;  sp.  gr,  at  15°  = 
4'92.  The  crystals  are  not  attacked  by  hydrogen  at  a  red  heat,  but 
partially  volatilise  in  a  mixture  of  chlorine  and  hydrogen  chloride. 
When  treated  with  acidified  hydrogen  peroxide,  the  latter  acquires  a 
characteristic  yellow  colour,  but  decomposition  is  never  complete. 

C.  H.  B. 

Electrolytic  Method  of  preparing  Metallic  Alloys,  &c.    By 

H.  Wareen  (Ghem.  Neius,  56,  153 — 154). — The  following  method  is 
recommended  for  the  preparation  of  alloys  such  as  phosphor-bronzes, 
silicides,  &c.  The  metal  and  substance  containing  alloying  material 
are  placed  in  a  deep,  conical  crucible,  through  the  bottom  of  which 
passes  a  rod  of  graphite,  extending  about  one  inch  within  the  crucible 
and  protected  on  the  outside  by  an  iron  tube.  The  metal  is  melted 
and  the  graphite  put  in  connection  with  the  negative  pole,  whilst  the 
molten  substance  on  the  surface  is  connected  with  the  positive  pole  of 
a  battery  of  two  large  ferric  chloride  cells.  In  this  manner  silicon 
copper  and  silicon-eisen  are  easily  prepared  from  potassium  silico- 
fluoride  and  the  respective  metal ;  the  salt  being  taken  in  sufficient 
quantity  to  form  a  molten  layer  2  inches  deep.  By  some  slight 
variation  in  the  details,  phosphor-bronzes  can  be  produced ;  moreover, 
native  cryolite  can  be  decomposed  in  contact  with  metallic  zinc,  and  on 
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subsequently  volatilising  the  zinc,  pure  aluminium  is  obtained.  Mag- 
nesium, barium,  strontium,  and  calcium  have  not  yielded  satisfactory 
alloys  as  yet.  D.  A.  L. 

Process  for  obtaining  the  Rare  Earths  from  the  Ceriferous 
Hainstadt  Clays.  By  J.  R.  Strohecker  {Chem.  News,  56,  175 — 17G). 
— The  author  attributes  the  failure  of  other  chemists  to  obtain  cerium 
from  these  clays  (compare  Abstr.,  1886,  678)  to  the  fact  that  in  the 
presence  of  more  than  0*5  per  cent,  of  iron,  the  cerium  precipitated 
by  oxalic  acid  and  potassium  sulphate  is  much  contaminated  with 
iron,  the  oxide  prepared  therefrom  being  so  coloured  by  iron  oxide 
as  to  be  mistaken  for  that  substance.  He  describes  the  processes  by 
which  he  aflBrms  that  he  has  separated  the  various  rare  earths  from 
these  clays.  A.  J.  G. 

Reduction  of  Aluminium  Oxide.  By  G.  A.  Faurie  (Compt. 
rend.,  105,  494). — Two  parts  of  pure  finely-powdered  aluminium 
oxide  is  made  into  a  paste  with  one  part  of  petroleum  or  some  other 
hydrocarbon,  and  then  mixed  with  one  part  of  sulphuric  acid.  When 
the  mass  is  homogeneous  with  a  pale  yellow  tint,  and  begins  to  give 
off  sulphurous  anhydride,  it  is  wrapped  in  paper  and  thrown  into  a 
crucible  heated  to  above  800°  in  order  to  decompose  the  hydrocarbon. 
The  compact  product  thus  obtained  is  powdered  and  mixed  with  its 
own  weight  of  a  finely-divided  metal,  the  mixture  being  then  heated 
to  a  white  heat  in  a  plumbago  crucible.  The  regulus  after  being 
allowed  to  cool  is  found  to  contain  grains  of  an  aluminium  alloy  in 
the  midst  of  a  metallic  powder. 

This  method  of  reduction  is  applicable  to  silica,  calcium  oxide, 
magnesium  oxide,  &c.  C.  H.  B. 

Halogen  Compounds  of  Gold.  By  G.  Kruss  and  F.  W. 
Schmidt  (Ber.,  20,  2634 — 2643). — Experiments  made  with  a  view  to 
prepare  aureus  chloride  and  bromide  by  the  action  of  chlorine  and 
bromine  respectively  on  gold,  gave  negative  results.  The  gold  is  con- 
verted into  auric  compounds  in  both  cases ;  it  is  difficult  to  complete 
the  reaction.  It  is  suggested  that  the  numbers  obtained  by  Thomsen, 
pointing  to  the  formula  AuoCU,  were  obtained  from  a  product  froni 
which  the  adhering  chlorine  had  not  been  removed.  When  gohl  is 
warmed  in  bromine  vapour,  a  black  compound  is  formed  which  decom- 
poses into  its  constituents  when  heated  at  100°,  even  when  kept  in 
bromine  vapour.  The  product  contains  a  large  amount  of  unattacked 
gold  together  with  auric  bromide.  The  compound  AuoBri  is  not 
formed. 

The  authors  conclude  that  Thomsen's  auro-auric  chloride  and  bro- 
mide (this  Journal,  1877,  ii,  485)  do  not  exist.  N.  H.  M. 

Gold  Sulphides.  Bj  L.  Hoffmann  and  G.  Kruss  (Ber.,  20, 
2704 — 2710). — Oberkampf  believed  that  he  obtained  an  auro-auric 
sulphide,  AU2S2,  by  heating  a  solution  of  auric  chloride  with  hydrogen 
sulphide,  but  the  product,  according  to  Level  and  Fellenberg,  had  a 
composition  varying  between  that  of  AuoSa  and  AuoSa,  whilst  Schrotter 
and  Priwoznik  state  that  an  auro-auric  sulphide  of  constant  composi- 
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tion  cannot  be  obtained.  These  results  are  probably  to  be  attributed 
to  an  incomplete  removal,  by  mere  washing  on  a  filter,  of  sulphur  pre- 
cipitated simultaneously,  since  the  authors  find  that  to  remove  free 
sulphur  from  the  precipitate  it  is  necessary  to  wash  the  sulphide  by 
decantation  with  absolute  alcohol,  anhydrous  ether,  and  carbon  bi- 
sulphide successively  (compare  Abstr.,  1887,  1019). 

When  a  neutral  solution  of  auric  chloride  is  treated  with  hydrogen 
sulphide  in  the  cold  until  all  colour  has  disappeared  from  the  solu- 
tion, and  the  precipitate,  after  repeated  washing  with  water,  is  washed 
by  decantation  as  above,  auro-auric  sulphide,  AU2S2,  of  constant  com- 
position is  obtained,  and  the  reaction  is  represented  quantitatively  by 
Level's  equation,  8AUCI3  +  9H2S  -f  4HoO  =^  4AU2S2  +  24HC1  + 
H2SO4.  Auro-auric  sulphide  is  a  black  powder  in  the  dry  state,  and 
when  moist  is  also  black  by  reflected  light,  but  in  the  finely-divided 
state  it  transmits  light  of  a  reddish-brown  colour.  On  porcelain,  it 
gives  a  black  streak.  When  heated  in  a  tube,  sulphur  begins  to  vola- 
tilise at  140°,  as  sulphurous  anhydride,  and  is  completely  expelled  at 
250 — 270"  without  the  intermediate  formation  of  aurous  sulphide. 
With  the  exception  of  aqua  regia,  auro-auric  sulphide  is  insoluble  in  all 
acids.  Bromine  water  gradually  converts  it,  especially  on  warming, 
into  auric  bromide  and  sulphuric  acid.  Alkaline  monosulphides  dis- 
solve it  slowly  in  the  cold,  but  readily  on  heating,  yielding  brown 
solutions  which  become  greenish-yellow^  when  the  heating  is  con- 
tinued ;  alkaline  poly  sulphides  dissolve  it  in  the  cold,  and  the  solu- 
tions on  heating  become  brown  and  eventually  yellow ;  yellow 
sulphide  of  ammonium,  however,  dissolves  the  compound  less  readily 
than  the  sulphides  of  the  alkalis.  Concentrated  aqueous  potash  does 
not  attack  it  in  the  cold,  but  on  heating  converts  it  into  gold,  potas- 
sium gold  sulphide,  and  potassium  gold  oxide.  Potassium  cyanide 
dissolves  it  readily.  When  heated  in  a  current  of  oxygen,  the  sulphide 
ignites,  and  is  converted  into  gold  and  sulphurous  anhydride,  whilst 
hydrogen  sulphide  is  formed  when  the  heating  occurs  in  a  current  of 
hydrogen. 

By  fusing  gold  with  potassium  pen  tasulphide,  Berzelius  states  that  he 
obtained  a  sulphide  which  he  believed  to  have  the  composition  AU2S3, 
although  no  analyses  were  made..  The  authors  have  endeavoured  to 
prepare  a  gold  sulphide  of  this  composition  in  four  ways  : — (1)  By 
Berzelius'  method ;  (2)  by  Oberkampf 's  and  by  Yorke's  method  (this 
Journal,  1848,  236),  which  consists  in  precipitating  a  saturated  solu- 
tion of  auro-auric  sulphide  in  sodium  bisulphide  with  an  acid ;  (3)  by 
precipitating  a  saturated  solution  of  auro-auric  sulphide  in  sodium 
monosulphide  with  hydrochloric  acid ;  and  (4)  saturating  a  solution 
of  sodium  gold  oxide  with  hydrogen  sulphide  and  heating  the  normal 
sodium  thioaurate  with  an  acid  ;  the  precipitates  in  every  case  were 
washed  by  decantation  with  alcohol,  ether,  and  carbon  bisulphide. 
The  precipitated  sulphide  obtained  by  the  first  two  methods,  however, 
contained  more  sulphur  than  required  for  the  formula  AU2S3,  and  had 
not  a  constant  composition  ;  whilst  that  prepared  by  the  last  two 
methods  had  a  composition  intermediate  between  that  of  AujSo  and 
AU2S3.  The  authors  therefore  conclude  that  auric  sulphide,  AU2S3, 
does  not  exist,  and  show  that  the  properties  of  the  so-called  com- 
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pound  are  those  of  a  mixture  of  auro-auric  sulphide  and  sulphur,  the 
latter  being  left  as  an  insoluble,  white  powder  on  digestion  with 
potassium  cyanide.  W.  P.  W. 


Mineralogical   Chemistry. 


Cliftonite,  a  Cubic   Form    of   Graphitic    Carbon.      By    L. 

Fletcher  (Min.  Mag.,  7,  121 — 130). — A  meteoritic  iron  found  on 
5th  January,  1884,  in  the  district  of  Youndegiu,  Western  Anstralia, 
contains  a  remarkable  form  of  carbon  resembling  graphite  but  crystal- 
lising in  the  cubic  form.  Four  fragments  of  the  meteorite  were 
found,  weighing  25|,  24,  17,  and  6  lbs.  respectively.  In  addition 
there  was  about  17  lbs.  of  what  appeared  to  be  an  outer  shell,  doubt- 
less due  to  the  weathering  of  the  original  mass.  The  meteorite  is 
extremely  hard,  and  contains  numerous  inclusions  of  schreibersite. 
It  has  a  sp.  gr.  of  7*85.  No  distinct  figures  were  obtained  on  etching. 
Analysis  gave — 

Fe.  Ni.        Co.         Cu.         Mg.         P.         S.       Insol.  cubes.       Total. 

92-67     6-46     0-55     trace     0*42     0*24    nil  0*04  lOO'SS 

The  insoluble  residue  consists  of  about  a  hundred,  small  cubes  of  an 
opaque  greyish-black  mineral  with  metallic  lustre.  The  hardness  is 
2 '5,  the  sp.  gr.  2*12,  and  the  streak  black  and  shining.  It  is  not 
attacked  by  acids,  and  but  slowly  by  fused  nitre.  It  burns  away  very 
slowly  in  air,  leaving  a  minute  residue.  Chemical  tests  show  that  the 
residue  resembles  graphite,  but  it  is  harder  and  occurs  in  definite 
cubic  crystals.  The  author  is  of  opinion  that  it  is  an  allotropic  modi- 
fication of  carbon  distinct  from  diamond  and  graphite,  and  names  it 
cliftonite  after  Professor  R.  B.  Clifton,  of  Oxford.  B.  H.  B. 

Natural  Gas  of  Pennsylvania.  By  K.  Sorge  (Jahrh.f.  Min.,  1887, 
ii,  Ref.,  318—320  ;  from  Stahl  und  Eisen,  7,  93— 108).— Since  1821, 
natural  gas  has  been  used  in  Pennsylvania  in  a  limited  and  irregular 
way  for  illuminating  and  heating  purposes.  Since  1883,  however,  it 
has  attained  an  extraordinarily  rapid  development  for  industrial  pur- 
poses.    At  the  present  time,  15  towns  are  supplied  with  natural  gas. 

The  chemical  composition  of  the  gas  varies  in  the  different  wells, 
and  even  in  the  same  well  after  a  short  lapse  of  time.  In  all  cases, 
marsh-gas  is  the  principal  constituent.  The  mean  volumetric  com- 
position of  the  gas  is  as  follows  : — 

CH4.        H.  O.  N.        CsHg.     C2H4.      COo.        CO.         Total. 

67        22        0-8  3  6  1         0-6        0-6         lOO'O 

The  composition  is  said  to  vary  within  the  following  limits  : — 

CH4.  H.  N.  CoHfi.       CgHg.  CO...  CO. 

60—80       5—20       1—12       1—8       0—2       0-3-2       trace 
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Experiments  made  by  Ford  show  that  gas  from  the  same  well  may- 
vary  considerably.  In  the  gas-pipes  of  the  Edgar  Thomson  steel- 
works at  Pittsburgh,  on  different  days,  the  gas  contained  per  cent.  : — 

Nitrogen.  Carbonic  anhydride.  Oxygen. 

0  to  23  0  to  2  0-4  to  4 

The  natural  gas  of  Pennsylvania  is  strikingly  similar  in  composi- 
tion to  the  illuminating  gas  obtained  from  Westphalian  gas-coal. 

B.  H.  B. 

Servian  Coal.  By  S.  M.  Losanitsch  (Ber.,  20,  2716—2718).— 
Large  coal  seams  occur  in  Servia  in  strata  varying  in  age  from  that 
of  the  carboniferous  to  that  of  the  tertiary  formations,  and  in  the 
paper,  analyses  are  given  of  graphite,  of  33  specimens  of  coal,  and 
of  4  specimens  of  shale  yielding  paraffin,  obtained  from  different  locali- 
ties. Corrections  are  applied  for  the  amount  of  hygroscopic  water 
and  of  ash  in  the  estimation  of  the  percentage  of  volatile  matter  and 
coke  obtained  from  each  sample  of  coal.  The  table  (p.  32)  gives  the 
percentage  composition  of  the  samples  of  coal  from  each  formation 
yielding  the  greatest  and  least  number  of  calories  respectively. 

On  dry  distillation,  the  paraffin  shale  from  Subotinci  gave  the  fol- 
lowing results  : — Tar,  34*00  ;  water,  8*00 ;  ash,  29'25  ;  carbon  (in  the 
ash),  17*28;  gas,  11*47.  A  poorer  specimen  gave  10  per  cent,  of  tar, 
and  the  shale  from  Mijonica,  from  Orasac,  and  from  Bovan,  gave 
7  to  18  per  cent.,  31*5  per  cent.,  and  30  per  cent,  of  tar  respectively. 

W.  P.  W. 

Ullmannite  from  Lolling  and  from  Sarrabus.  By  C.  Klein 
and  P.  Jannasch  (Jahrb.  /.  Min.,  1887,  ii,  Mem.,  169— 173).— The 
ullmannite,  MSbS,  discovered  at  Sarrabus  in  Sardinia  in  1883,  crys- 
tallises in  the  regular  system  in  hemihedral  crystals  with  parallel 
faces.  A  comparison  of  this  mineral  with  the  hemihedral  crystals 
with  inclined  faces,  having  the  same  empirical  constitution,  had 
previously  not  been  instituted.  The  authors  having  secured  some  of 
the  extremely  rare  material  from  Lolling,  have  now  been  enabled  to 
make  the  comparison. 

The  percentage  compositions  of  the  ullmannites  analysed  were  as 
follows  : — 

S.            Sb.         As.          Ni.          Co.  Fe.      Insoluble.      Total.  Sp.  gr. 

L  14-69     55*71     1*38    28*13    0*25  0*09       0*27       100*52  6*625 

n.  14*64     55*73     0*75     28*17     trace  0'17       0*11          99*57  6*733 

I.  Ullmannite  from  Lolling  ;  II.  from  Sarrabus. 

It  is  thus  evident  that  the  two  specimens  have  the  same  chemical 
composition  and  specific  gravity.  Crystallographical  investigations, 
however,  prove  that  the  Lolling  crystals  are  hemihedral  with  inclined 
faces,  whilst  the  Sarrabus  crystals  are  hemihedral  with  parallel 
faces.  The  authors  are  unable  to  prove  that  these  diiferences  are 
only  apparent,  and  that  the  crystals  are  tetartohedral. 

B.  H.  B. 

Bismuthite  from  the  Transvaal.  By  H.  Louis  (Min.  Mag.,  7, 
139 — 140). — Bismuthite  occurs  plentifully,  though  finely  disseminated, 
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in  the  auriferous  quartz  veins  in  the  Lydenburg  district  of  the  Trans- 
vaal. It  is  amorphous,  pulverulent,  opaque,  and  of  a  yellow  colour. 
Its  hardness  is  about  3,  and.  its  sp.  gr.  6*86.  Analysis  gave  the  fol- 
lowing results  : — 


Quartz. 

BiA. 

CO2. 

H2O. 

FeaOg. 

Total. 

0-9 

79-6 

7-2 

2-7 

9-6 

100-0 

This  corresponds  with  the  formula  Bi2H2C06.  A  similar  para- 
^enesis  of  bismuthite  with  auriferoas  quartz  has  been  recorded  from 
South  Carolina.  B.  H.  B. 

Barytes  in  the  Carpathians.  By  F.  v.  Hauer  (Jahrh.  f.  Min., 
1887,  ii,  Ref.,  284;  from  Verh.  d.  geol.  Beichsanst.,  18,  387).— About 
three-quarters  of  a  mile  to  the  north-west  of  Losoncz,  an  extensive 
deposit  of  barytes  has  been  found  in  association  with  the  melaphyre 
which  bursts  through  the  new  red  sandstone  at  that  locality.  The 
mineral  exhibits  a  coarsely  crystalline  texture,  and  has  a  sp.  gr.  of 
4'47.     Fully  developed  crystals  are  not  found.  B.  H.  B. 

Identity  of  Dreelite  and  Barytes.  By  A.  Lacroix  {Jahrh.  f. 
Min.,  1887,  ii,  Hef.,  266;  from  Bull  Soc.  Franc.  Min.,  8,  435—437). 
— The  mineral  termed  dreelite  by  Dufrenoy  is  shown  by  the  angles  of 
the  cleavage  planes  and  by  the  optical  characters  to  be  identical  with 
barytes.  On  account  of  deficiency  of  material,  an  analysis  was  im- 
possible. Probably,  however,  the  percentage  of  calcium  sulphate 
given  by  Dufrenoy  was  due  to  impurities.  B.  H.  B. 

Titanite.  By  K.  Busz  (Jahrh.  f.  Min.,  5,  Beilage,  330—380).— 
This  elaborate  monograph  is  divided  into  two  parts,  one  giving  the 
results  of  a  chemical  and  optical  examination  of  a  large  number  of 
specimens  of  titanite,  the  other  giving  the  results  of  the  crystallo- 
graphical  examination.  The  research  was  undertaken  primarily  to 
determine  whether  there  is  any  relation  between  the  chemical  com- 
position of  titanite  and  its  optical  constants.  The  specimens  ex- 
amined were  from  the  following  10  localities  : — Schwarzen stein  in 
the  Zillerthal,  Eisbruckalp,  Val  Maggia,  St.  Gothard,  Wildkreuzjoch 
in  Tyrol,  Laacher  See,  Arendal  in  Norway,  Renfrew  and  Grenville  in 
Canada,  and  Monroe  in  Michigan.  As  a  rule,  the  author  finds  that 
in  titanites  containing  iron,  the  angle  of  the  optic  axes  is  larger  than 
that  of  titanites  containing  no  iron.  Exceptions  to  this  rule  are,  the 
titanite  from  Monroe,  which  with  a  very  high  percentage  of  iron  has 
a  comparatively  small  axial  angle,  and  the  titanite  from  the  Zillerthal, 
which  with  I"07  per  cent,  of  ferric  oxide  has  the  smallest  axial  angle 
of  all  the  titanites  examined.  It  is,  however,  evident  that  the  mag- 
nitude of  the  axial  angle  of  titanites  rich  in  iron  is  not  in  proportion 
to  the  percentage  of  iron. 

In  his  crystallographic  investigation,  the  author  observed  75  planes 
occurring  on  titanite  crystals.  Of  this  number,  22  have  not  hitherto 
been  observed.  B.  H.  B, 

VOL.  Liv.  d 
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Palgeopicrite  of  Amelose  and  the  Products  of  its  Altera- 
tion. By  R.  Brauns  {Jahrh.f.  Min.,  5,  Beila^e,  275— 3-29).— Since 
1831,  when  Breithaupt  first  showed  that  the  well-known  crystals  found 
at  Snarum,  Norway,  were  pseudomorphs  of  serpentine  after  olivine, 
the  alteration  of  olivine  and  the  new  minerals  formed  thereby  have 
frequently  been  the  objects  of  careful  investigation.  In  no  place, 
however,  is  the  immediate  connection  of  olivine  with  the  products  of 
its  alteration  so  apparent  as  at  Amelose,  near  Biendenkopf,  in  Hesse, 
where  within  an  area  of  a  hundred  square  yards  is  found  not  only 
the  olivine  rock  in  place,  but  also  all  the  recent  minerals  formed  from 
it.  The  latter  include  serpentine,  chrysotile,  metaxite,  picrolite,  a 
new  magnesium  iron  silicate,  calcite,  and  quartzite  interesting  on 
account  of  the  occurrence  of  the  extremely  rare  planes  |Kf,  f  R|. 
The  matrix  of  these  minerals  differs  from  that  of  most  serpentines  in 
that  it  is  of  Devonian  age,  aud  not  interstratified  in  crystalline 
schists.     It  is,  in  fact,  an  olivine-diabase  (palaeopicrite). 

The  new  mineral  is  named  by  the  author  webskyite,  after  the  late 
Professor  Websky  of  Berlin.  It  is  amorphous,  and  has  a  pitch-black 
colour  with  a  brownish -green  streak.  In  thin  fragments,  the  colour 
is  bright  green.  The  hardness  is  3,  and  the  sp.  gr.  only  1"771.  Its 
constituents  are  qualitatively  the  same  as  those  of  serpentine.  Its 
quantitative  composition,  however,  is  different,  since  it  contains  31  per 
cent,  of  water,  21  per  cent,  of  which  is  lost  at  100°.  Analysis  shows 
that  the  mineral  has  the  formula  HeRiSiaOis  +  6H2O,  in  which  R 
represents  Mg  and  Fe.  The  new  mineral  is  probably  of  more  fre- 
quent occurrence  than  might  be  imagined  ;  the  author  having  dis- 
covered it  on  specimens  of  diopside  and  of  serpentine  in  the  Berlin 
and  Marburg  museums.  B.  H.  B. 

A  Variety  of  Granulite,  the  Matrix  of  two  New  Minerals. 

By  H.  Sauer  {Jahrh.  f.  Min.,  1887,  ii,  Ref.,  295  ;  from  Zeit.  deidsch. 
geol.  Ges.,  38,  704 — 706). — lu  a  new  quarry  by  the  railway  station 
of  Waldheim  in  Saxony,  the  following  two  new  minerals  were  found 
in  the  granulite  : — Frismafine,  crystallising  in  rhombic  prisms  with- 
out terminal  planes,  grouped  radially.  It  resembles  andalusite  or 
sillimanite.  Its  composition  is  given  under  I.  It  easily  alters  to  a 
finely  fibrous  substance,  termed  cryptotlle  (Analysis  II)  : — 

SiOg.         AI2O3.       FeO.         MgO.       NaoO.       KoO.       H-.O.        Total. 

I.  30-89       43-06       6-28       15-08       2-04       0-79       1-36       99-50 

II.  48-43      41-63        —  2-13        —         —        7-70      99-89 

B.  H.  B. 

Rocks  from  the  Congo.  By  C.  Element  (JaJirh.  f.  Min.,  1887, 
ii,  Ref.,  300—301;  from  TscJiermak  Min.  Mltth.,  8,  1—27).— The 
author  gives  analyses  of  two  specimens  of  laterite  from  the  Congo. 
They  are  composed  of  a  conglomerate  of  quartz  grains  cemented  by 
a  brown  to  yellowish-red  material.  The  red  rock  (I)  is  more  porous 
than  the  brown  (II),  and  seems  to  be  a  product  of  the  decompositicm 
of  the  latter.  These  laterites  are  said  to  be  a  detritus  of  the  crystal- 
line schists  in  the  interior  of  the  continent.  For  the  analyses,  the 
material  was  freed  from  the  coarsest  quartz  grains. 
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SiOo. 

PA-     SO3. 

CI.        Fe.,03.       FeO.      AI2O3. 

CaO. 

MgO. 

I.  52-91 

0-.51     0-29 

0-08      36-26      0-29      4-13 

0-19 

0-07 

II.  6308 

1-22     0-27 

NasO. 

I.  0-08 

II.  019 

0-13      27-65      0-52      2-30 

KoO.          HoO.           Total. 
004         6-16         101-01 
0-06        471         101-11 

0-57 
B. 

0-41 
H.  B. 

The  Water  Supply  of  Oderzo.  By  M.  Spica  and  G.  Halagian 
(Gazzetta,  17,  317 — 323). — The  water  supply  of  the  municipality  of 
Oderzo  is  taken  from  three  mountain  springs,  Monticano,  Lia,  and 
Navisego,  which  pass  through  a  clay  soil.  The  analyses  tabulated 
below  show  that  these  waters  are  of  the  highest  order  of  purity.  The 
colour  viewed  through  a  tube  was  a  pale-yellow.  With  an  alcoholic 
solution  of  tannin  (Hager's  test),  they  remained  perfectly  clear  for 
several  days.  With  phenolphthalein,  they  showed  no  reaction,  but 
with  litmus  they  appeared  slightly  alkaline. 

Results  of  Analyses  expressed  in  grams  per  litre. 


Total  residue 

Chlorine 

Sulphuric  anhydride 

Silica    

Ferric  oxide  and  alumina 

Lime 

Magnesia  . . .  > , 

Nitric  acid 

Organic  matfer 

Oxygen  required  for  organic  matter 

Total  carbonic  acid 

Free  carbonic  acid 

Total  hardness  1  French  J 

Permanent   „    J    scale    \ 


Monticano. 

Lia. 

Nai 

0-31 

0-287 

0-. 

0  -00797 

0  -00206 

0-( 

0-02782 

0 -04703 

0-( 

0  0()1 

0 -00425 

o-( 

0-0015 

0 -00125 

0-( 

0  '08888 

0-09188 

0-( 

0 -06036 

0 -03081 

0-( 

very  slight  tra 

ces 

0  02136 

0-01583 

0-( 

0^00108 

0  -0008 

o-( 

0-2064 

0-168 

0-] 

0-1004 

0  -0841 

0-( 

24° -0 

23° -5 

27° -( 

12°  0 

12° -4 

13°  •( 

289 

00197 

04446 

0028 

003 

09632 

03099 

01939 

00098 

175 

0853 

0 

0 


V.   H.  Y. 


Organic    Chemistry. 


Arrangement  in  Space  of  the  Atoms  in  the  Molecules  of 
Carbon-compounds.  By  J.  Wislicenits  (Ghem.  Gentr.,  1887,  1005 
— 1009). — Van't  Hoff  and  Le  Bel  were  the  first  to  explain  the  optical 
difference  of  certain  carbon-compounds  by  a  difference  in  the  relative 
arrangement  of  the  atoms  in  space  within  the  molecule;  since  their 
■yv^ork,  however,  no  serious  attempt  has  been  made  to  apply  their 
theory  to  explain  the  isomerism  of  certain  compounds,  whose  com- 
position, according  to  present  views,  is  identical. 

d  2 
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Such  peculiar  cases  as  those  established  by  the  researches  of  Fittig 
on  the  isomerism  of  maleic  and  fumaric  acids,  however,  and  the  dis- 
covery of  a  third  and  fourth  monobromocinnamic  acid,  have  been 
classified  under  the  generic  term  of  alloisomerism.  Chemists  hitherto 
seem  to  have  contented  themselves  with  a  name. 

Adopting  the  hypothesis  of  van't  Holf  and  Le  Bel  that  the  atoms 
occupy  the  solid  angles  of  a  tetrahedron,  being  arranged  around  a 
central  carbon-atom  it  is  evident  that  two  carbon-atoms,  associated 
together  in  the  paraffinoid  form  of  combination,  would  revolve  around 
one  common  axis,  passing  through  the  point  of  union  of  the  atoms 
and  the  direction  of  attraction  of  two  associated  atoms,  such  as  those 
of  hydrogen.  When  two  carbon-atoms  are  combined  together,  as  in 
the  olefines,  they  can  only  revolve  round  an  axis  which  is  the  straight 
line  connecting  the  two  common  carbon-atoms. 

Supposing  all  four  of  the  affinities  of  the  saturating  atoms  are 
unequal,  then  six  isomerides  are  possible,  in  the  case  of  two  pairs 
three  isomerides,  and  three  also  if  two  affinities  are  equal  and  two 
unequal.  For  maleic  acid,  van't  Hoff  has  proposed  the  formula 
CH-COOH 

II  ,  so  that  for  fumaric  acid  the  formula  will  be 

CH-COOH 

COO-HCH 

CH-COOH 

In  order  to  explain  the  conversion  of  maleic  into  fumaric  acid  through 
the  intervention  of  halogen-derivatives  of  succinic  acid,  it  is  sup- 
posed that  the  atoms  combined  with  neighbouring  carbon-atoms 
mutually  react  on  one  another  according  to  their  chemical  affinity. 
Hence,  it  follows  that  two  carbon- atoms  combined  together  by  one 
affinity,  and  being  in  a  position  by  revolution  around  their  axis  to  give 
way  to  this  attraction,  will  so  arrange  themselves  that  the  associated 
radicles  interchange  positions  in  the  system.  Such  a  relative  arrange- 
ment will  be  stable  in  the  cold,  but  at  a  higher  temperature,  as  the 
interoscillation  of  the  elements  will  be  more  frequent,  there  is  a 
loosening  of  the  affinities,  and  a  different  configuration  ensues.  When 
an  unsaturated  compound  passes  into  one  that  is  saturated,  it  is  in- 
different to  which  of  the  two  carbon-atoms  each  particular  radicle 
attaches  itself ;  the  compounds  formed  are  identical.  But  if  an  atom  is 
combined  with  two  different  radicles,  then  by  addition  an  asymmetri- 
cal carbon-atom  results  according  as  the  added  atoms  attach  them- 
selves to  one  or  other  position  of  affinity.  This  explains  the  forma- 
tion of  optically  inactive  compounds  under  these  conditions,  since 
both  modifications  are  produced  in  equal  quantities. 

As  regards  the  nomenclature  of  these  ditferent  geometrically 
isomeric  configurations,  it  is  proposed  to  call  the  arrangement 
aCh  ^  aCb 

II     the   centrally  or  axially  symmetrical,   and  the  arrangement    || 
hCa  aCb 

the  plane  symmetrical. 

The  following  examples    are  given   in   illustration   of   the   above 
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views : — Tolane  dichloride  exists  in  two  modifications ;  according  to 
the  author's  hypothesis,  the  modification  of  higher  melting  point, 
obtained  by  the  direct  chlorination  of  tolane,  is  the  plane  symmetrical 
Ph-C-Cl  Ph-C-Cl 

II       ,    whilst  the  other  is  the  axially  symmetrical         ||       .As 
Ph-C-Cl  Cl-C-Ph 

fumaric  acid  is  principally  formed  by  heating  malic  acid,  in  which, 
doubtless,  the  carboxyl-group  has  more  inclination  towards  the 
hydrogen -atom  than  to  the  hydroxyl-    or  other  carboxyl-group,    its 

COOH-CH-OH 
constitution  may  be  represented  by  a  configuration  |  , 

HH-C-COOH 
from  which  by  the  abstraction  of  a  molecule  of  water  the  formula 
COOH-CH 

II  results.     The  conversion  of  ethyl  maleate  into  ethyl 

HC-COOH 
fumarate  by  iodine  is  explained  by  the  intermediate  formation  of 
diiodosuccinnic  acid,  an  interchange  of  position  of  the  iodine-  and 
hydrogen-atoms  ;  the  removal  of  a  molecule  of  hydrogen  iodide  gives 
ethyl  iodof umarate,  which  in  its  turn  is  reduced  by  the  hydrogen  iodide 
to  ethyl  fumarate. 

The  reverse  process  of  conversion  of  fumaric  into  maleic  acid 
through  the  intervention  of  dibromosuccinic  acid  can  be  explained  in 
like  manner.  The  isomerism  of  crotonic  and  isocrotonic  acid  is  also 
of  a  similar  order,  the  constitution  of  the  one  being  expressible  by  a 

H-C'Me  Me-C-H 

formula       ||  ,  of   the  other  as  ||  .      Cinnamic  acid 

H-C-COOH  H-C-COOH 

should  also  exist  in  two  geometrically  isomeric  forms,  of  which,  as 
yet,  only  one  has  been  obtained. 

^-Coumaric  acid  has  the  plane  symmetrical  arrangement 

HC-CeHi-OH 

II 
HC-COOH 

as  it  is  easily  converted  into  its  lactone,  coumarin  ;  in  its  isomeride,  the 
atoms  are  arranged  in  the  axially  symmetrical  configuration ;  this,  by 
fuming  hydrobromic  acid,  is  converted  into  coumarin,  by  temporary 
addition  of  a  molecule  of  the  acid,  and  by  an  inclination  towards 
formation  of  the  lactone. 

By  this  theory,  the  removal  of  the  elements  of  a  halogen  acid  and 
simultaneously  of  carbonic  anhydride  from  the  sodium  salt  of  a 
/3-halogen  substituted  acid  is  explained,  as  also  the  formation  of 
anhydrides  and  lactones  when  two  carboxyl-  or  a  hydroxyl-  and 
carboxyl-group  are  in  the  7-position. 

The  author  is  engaged  on  experimental  evidence  in  favour  of  this 
theory.  Y.  H.  V. 

Nitrosates,  Nitrosites,  and  their  Derivatives.  By  0.  Wallach 
{Annalen,  241,  288 — ^315). — The  crystalline  compound  which  Guthrie 
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{Annalen,  116,  248  ;  119,  84)  obtained  by  the  direct  union  of  amylene 
with  nitrogen  peroxide,  is  most  conveniently  prepared  by  passing  the 
nitrons  fumes  evolved  by  the  action  of  strong  nitric  acid  on  arsenious 
oxide  into  a  well-cooled  mixture  of  amjlene  (1  vol.)  and  glacial  acetic 
acid  (2  vols.).  The  operation  is  interrupted  when  the  colour  of  the 
liquid  changes  from  blue  to  green.  The  crystals  are  washed  with 
acetic  acid,  afterwards  with  water.  As  commercial  amylene  is  a 
mixture,  the  product  is  not  homogeneous.  On  recrystallisation  from 
chloroform  or  benzene,  two  substances  havincr  the  composition 
C5H,oN204  are  deposited,  namely,  cubes  melting  at  96 — 97°,  and  needles 
melting  at  89°.  This  compound  is  not  a  dinitrite  but  a  nitroso-nitrate 
or  nitrosate.  On  boiling  with  alcohol  and  aniline,  it  yields  aniline 
nitrate  and  amylenenitrolaniline,  NHPh'CgHg  !  NOH.  The  base 
melts  at  140 — 14 L°.  It  dissolves  freely  in  ether,  chloroform,  warm 
alcohol,  and  in  dilute  acids,  and  crystallises  well.  The  hydrochloride, 
CuHieN^aOjHCl,  is  deposited  from  a  hot  aqueous  solution  in  anhydrous 
crystals.  It  is  best  prepared  by  passing  hydrogen  chloride  into  an 
ethereal  solution  of  the  base,  when  the  hydrochloride  is  precipi- 
tated in  the  form  of  a  crystalline  powder.  The  ??f^ro60-com pound, 
NO'NPh'CgHg !  NOH,  is  deposited  as  a  crystalline  powder  when  a 
solution  of  sodium  nitrite  is  poured  into  an  acid  solution  of  the  base. 
It  melts  at  127 — 128°,  and  is  soluble  in  alcohol  and  in  alkalis.  The 
nitroso-compound  is  reprecipitated  on  adding  an  acid  to  the  alkaline 
solution.  The  hydrochloride  is  decomposed  by  boiling  with  water, 
or  better  with  hydrochloric  acid,  yielding  hydroxylamine  and  a  ketone 
base,  NHPh-CsHgiO.  The  new  base  melts  at  61°,  and  is  soluble  in 
alcohol,  ether,  and  in  hot  water. 

Amyle7ienitroljparatoluidine^  doHigNgO,  and  its  hydrochloride  and 
nitrate  form  well-developed  crystals.  The  base  melts  at  111 — 112°, 
and  the  nitroso-derivativeat  147 — 148°.  The  hydrochloride  is  decom- 
posed on  boiling  it  with  hydrochloric  acid,  yielding  hydroxylamine 
and  the  base  CioHigNzO  melting  at  98°. 

Amyleneniirolorthotoluidine  melts  at  115*.  The  nitroso-derivative 
melts  with  decomposition  at  149 — 150°.  The  hydrochloride  is  more 
soluble  in  water  than  the  corresponding  para-salt. 

Amylenenitrolorthoanisidine  melts  at  138  — 139°.  The  hydrochloride 
is  deposited  from  its  aqueous  solution  in  prisms.  Amylene  nitrosate 
and  piperidine  act  on  each  other  very  energetically,  forming  a  crystal- 
line base,  C10H20N2O,  It  melts  at  95 — 96",  and  is  insoluble  in  water 
and  in  alkalis.  The  salts  dissolve  freely  in  water.  The  hydro- 
chloride is  an  oily  liquid,  but  the  platinochloride  (CioH2oN"oO)2,H2PtCl6, 
forms  beautiful  prisms.  Amylenenitroldiethylaiaine  crystallises  in 
plates  and  melts  at  71 — 72°.  AmylenenitrolaUylamine  is  soluble  in 
water.  The  hydrochloride,  C8Hi6lN"20,HCl,  is  crystalline.  This  base  is 
isomeric  with  nitrosoconiine. 

Amylene  nitrosate  acts  on  sodium  ethoxide,  forming  a  crystalline 
compound  which  melts  at  100",  and  also  on  ethyl  acetoacetate,  yielding 
a  crystalline  compound  of  the  composition 

C5H,oNO-CH(COMe)-COOEt. 

Guthrie  (Joe.  cif.)  observed  that  amyl  nitrosate  acts  on  potassium 
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cyanide,  but  the  author  finds  that  a  crystalline  compound  and  potas- 
sium nitrate,  not  a  liquid  and  a  nitrite,  are  formed  in  the  reaction. 

A  blue  crystalline  compound  is  formed  by  passing  nitrous  fumes 
into  bromamylene  dissolved  in  acetic  acid,  and  pouring  the  crude 
product  into  water.  This  compound  acts  on  piperidine  at  the  ordinary- 
temperature,  yielding  a  colourless,  crystalline  substance  which  exhibits 
neither  acid  nor  basic  properties.  It  is  soluble  in  alcohol,  is  rich  in 
bromine,  and  has  an  odour  resembling  that  of  camphor. 

w.  c.  w. 

Synthetical  Experiments  in  the  Sugar-group.  By  E.  Fischer 
and  J.  Tafel  {Ber.,  20,  2566 — 2575). — It  was  previously  shown 
(Abstr.,  1887,  651)  that  acraldehyde  bromide  is  converted  by  baryta 
into  what  is  probably  a  glucose.  With  phenylhydrazine,  the  product 
of  the  reaction  yields  »-  and  yS-phenlylacrosazones,  melting  at  205° 
and  148°  respectively. 

When  isoglucosamine  oxalate  (Fischer,  Abstr.,  1886,  934)  is  dis- 
solved in  ice-water  (10  parts)  and  treated  w^ith  sodium  nitrite,  an 
evolution  of  nitrogen  takes  place  ;  after  three  hours,  the  temperature 
is  allowed  to  rise  to  20".  The  product  is  exactly  neutralised  with 
aqueous  soda,  evaporated  in  a  vacuum,  and  the  residue  extracted  with 
absolute  alcohol.  On  evaporating  the  solution,  levulose  is  obtained  as 
a  yellowish  syrup  ;  the  spec,  rotatory  power  at  80°  — 25°.  It  produces 
strong  fermentation  with  yeast  in  10  minutes,  gives  a  precipitate 
of  phenylglucosazone  with  phenylhydrazine,  and  yields  Kiliani's  levu- 
lose hydrocyanide  when  treated  with  hydrocyanic  acid.  The  consti- 
tution of  isoglucosamine  is  probably  NHo-CH2-CO'[CH(OH)]3-CH2-OH. 
Ledderhose's  isomeric  glucosamine  has  possibly  the  constitution 
GHO-CH(NH3)-[CH(OH)]3-CH./OH. 

a-Phenylacrosazone  is  obtained  in  the  following  manner :  A  solu- 
tion of  75  grams  of  pure,  crystallised  barium  hydroxide  in  1'25  litre 
of  water  is  cooled  with  ice-water ;  50  grams  of  freshly-distilled 
acraldehyde  bromide  is  then  added  by  drops,  the  baryta  solution 
being  kept  violently  shaken.  Eight  preparations  are  united,  made 
slightly  acid  with  sulphuric  acid,  and  treated  with  a  strong  solution 
of  sodium  sulphate  until  the  barium  is  completely  precipitated.  After 
12  hours,  it  is  filtered,  neutralised  with  aqueous  soda,  and  evapo- 
rated in  a  vacuum  to  1^  litre.  When  cold,  a  solution  of  phenyl- 
hydrazine  hydrochloride  (50  grams)  and  sodium  acetate  (50  grams) 
in  100  c.c.  of  water  is  added,  and  the  whole  left  for  12  hours  ;  it 
is  then  filtered  and  warmed  on  a  water-bath  with  150  grams  moreof 
phenylhydrazine  hydrochloride  and  150  grams  of  sodium  acetate.  In 
the  course  of  four  hours,  a  half  crystalline  and  half  resinous  preci- 
pitate separates;  this  is  washed  with  water  and  extracted  with 
ether,  when  the  greater  part  of  the  resin  and  the  /3-phenylacrosazone 
dissolves,  leaving  the  a-phenylacrosazone.  After  filtration,  the  a-com- 
pound  is  repeatedly  extracted  with  boiling  alcohol,  and  treated  with 
hot  water,  after  which  it  is  almost  pure.  The  yield  from  400  grams  of 
bromide  is  18  grams.  It  melts  at  205°  (uncorr.),  and  is  very  sparingly 
soluble.  On  adding  water  to  the  hot  alcoholic  solution,  it  se^iaratea 
in  long,  slender  needles. 

ot-Acrosamine^   CeHisNOs,  is   prepared   similarly  to  isoglucosamine 


40  ABSTKACTS  OF  CHEMICAL  PAPERS. 

(loc.  ciL)  by  reducing  the  acrosazone  with  zinc-dust  and  acetic  acid, 
and  is  purified  by  means  of  the  oxalate.  It  shows  all  the  reactions  of 
the  glucosamines.  When  the  oxalate  is  dissolved  in  ice-water  and 
treated  with  sodium  nitrite,  a-acrose,  CeHijOe,  is  formed;  this  is 
obtained  as  a  light-brown  syrup,  having  a  sweet  taste.  It  reduces 
Fehling's  solution. 

^-Phenylacrosazo7ie,  C18H22N4O4,  is  obtained  by  evaporating  its 
ethereal  extract  (obtained  in  the  purification  of  the  a-compound),  dis- 
solving in  alcohol,  and  precipitating  with  water.  The  dried  product 
is  exhausted  with  coJd  benzene  several  times.  The  yellow  crystalline 
I'esidue  is  boiled  with  acetone  (2  parts),  filtered,  and  precipitated 
with  ether  and  light  petroleum.  It  crystallises  in  slender,  yellow 
needles  melting  at  148°,  dissolves  in  alcohol  and  acetone  much  more 
readily  than  the  a-compound,  but  is  almost  insoluble  in  ether  when 
pure.     The  yield  is  small. 

The  resemblance  of  a-phenylacrosazone  to  phenylglucosazone  makes 
it  probable  that  a-acrose  has  the  constitution  expressed  by  the  formula 
OH-CH2-[CH(OH)]4-CHO;  the  constitution  of  /3-acrose  would  then 
be  0H-CH./CH(0H)-CH(0H)-C(0H)(CH2-0H>CH0  or 

OH-CH2-CH(OH)-CH(OH>CO-CH(OH)-CH2-OH. 

The  lower  melting  point  and  more  ready  solubility  of  the  y3-osazone 
point  to  ibs  being  a  derivative  of  a  sugar  with  an  abnormal  carbon-chain. 

Isodulcitolpheuylhydrazine,  C6Hio04!N2HPh,  crystallises  from  alcohol 
in  colourless  plates  melting  at  159°.  It  is  insoluble  in  ether,  readily 
soluble  in  water  and  in  alcohol.  The  aqueous  solution  is  dextro- 
rotatory. 

Lactosephenylhydrazine,  CisHgeOio^aj  is  prepared  by  adding  phenyl- 
hydrazine  (1  part)  to  a  solution  of  milk-sugar  (2  parts),  in  hot  water 
(2  parts).  After  two  days,  twice  the  volume  of  absolute  alcohol  is 
added,  and  the  whole  treated  with  much  ether.  The  syrupy  preci- 
pitate after  being  repeatedly  dissolved  in  alcohol  and  precipitated  with 
ether,  is  obtained  as  a  solid  mass.  It  is  filtered,  quickly  washed 
with  ether,  and  dried  in  a  vacuum  over  sulphuric  acid.  It  dissolves 
readily  in  water  and  in  alcohol,  and  is  insoluble  in  ether.  It  is 
leevorotatory.  N.  H.  M. 

Isonitrosogalactose.  By  P.  Rischbieth  (J5^r.,  20,  2673—2674). 
— When  galactose  (1  gram)  and  hydroxylamine  hydrochloride 
(0*4  gram)  are  dissolved  in  a  small  quantity  of  water,  treated  with 
sodium  carbonate  (0*65  gram),  and  allowed  to  remain  for  24  hours, 
isonitrosogalactose,  CeHigOa !  NOH,  is  obtained  as  a  colourless,  crys- 
talline substance  which  melts  at  175 — 176°,  and  is  readily  soluble  in 
hot  water,  soluble  in  hot  dilute  alcohol,  and  practically  insoluble  in 
ether  and  absolute  alcohol.  Under  similar  conditions,  no  separation 
could  be  obtained  from  dextrose,  levulose,  or  arabinose. 

W.  P.  W. 

The  Carbohydrate  Character  of  Formose.  By  C.  Wehmer 
[Bef>-.,  20,  2614 — 2618). — Plants  which  readily  produce  starch  from 
dextrose,  cane-sugar,  mannitol,  and  glycerol,  do  not  produce  starch 
in  any  determinable  amount  from  formose. 
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When  28  grams  of  formose  sjrup  is  boiled  witli  100  c.c.  of  water 
and  5  grams  of  hydrochloric  acid  (sp.  gr.  1-2)  for  11  hours,  a  sepa- 
ration of  humic  substance  (3'5  grams)  takes  place.  The  filtrate  shows 
the  iodoform  reaction  distinctly  and  reduces  Fehling's  solution.  No 
levnlinic  acid  is  formed.  13  per  cent,  phosphoric  acid  produced  the 
same  decomposition,  also  without  formation  of  levulinic  acid. 

The  author  concludes  that  formose  is  not  a  carbohydrate. 

:^r.  H.  M. 

Saccharification  in  Vegetable  Tissues.  By  Bondonneau  aud 
FoRET  (Gompt.  rend.,  105,  6\7 — 618). — The  amylaceous  plant  is 
heated  at  90 — 100°  with  acid  of  1  to  2  per  cent.,  and  the  starch  is 
gradually  and  completely  converted  into  dextrin,  glucose,  saccharose, 
&c.,  and  the  soluble  products  thus  formed  diffuse  through  the  cell- 
walls  into  the  surrounding  liquid.  When  the  proportion  of  sugar  in 
the  liquid  ceases  to  increase,  the  process  is  finished.  This  method  is 
readily  applied  on  a  large  scale.  The  exhausted  pulp  is  free  from 
starch,  but  constitutes  a  valuable  nitrogenous  food-stuff  for  cattle. 
The  pulp  from  maize  has  the  composition, — Water,  79*15;  ash,  1'22  ; 
nitrogenous  matter,  8"38  (containing  nitrogen,  1*31)  ;  oil,  5'48  ;  cellu- 
lose and  loss,  5"77  =  100.  It  will  be  observed  that  water  has  been 
substituted  for  the  starch.  C.  H.  B. 

Amines  of  the  Paraffin  and  Benzene  Series.  By  Malbot 
(Gompt.  rend.,  105,  574 — 576). — In  the  reactions  described,  unless 
otherwise  stated,  the  substances  were  mixed  in  equal  molecular  pro- 
portions. 

Ethylamine  and  aqueous  ammonia  at  100°  yield  trie  thy  lamine,  but 
at  150°  tetrethylammonium  chloride  is  obtained  in  considerable 
quantity.  Propyl  iodide  under  the  same  conditions  yields  tripropyl- 
amine  at  100°,  and  tetrapropylammonium  iodide  at  150°.  Although 
pure  tripropy lamine  combines  but  slowly  with  propyl  iodide  in  the 
cold,  combination  becomes  complete  at  150°.  Tripropylamine  has  no 
action  on  propyl  chloride  in  the  cold,  and  the  reaction  takes  place 
slowly  at  150^,  but  becomes  very  rapid  at  190°,  the  products  being 
tripropylamine  and  dipropylamine  hydrochlorides  and  propylene. 
Butyl  iodide  and  aqueous  ammonia  at  160°  yield  only  tributyJamine, 
and  the  action  of  tributylamine  on  butyl  iodide  is  strictly  analogous 
to  that  which  takes  place  with  the  corresponding  propyl -derivatives. 
Tributylamine  acts  slowly  on  butyl  chloride  at  80°,  but  at  170°  pure 
dibuty lamine  hydrochloride  aud  butylene  are  obtained.  Dibutyl- 
amine  and  butyl  iodide  in  the  cold  yield  dibutylamine  hydriodide 
and  free  tributylamine ;  at  a  higher  temperature,  the  reaction  is 
analogous  to  that  obtained  with  the  chloride. 

Isoamyl  iodide  and  aqueous  ammonia  at  150°  yield  tetramyl- 
ammonium  iodide.  Triamylamine  acts  slowly  on  amyl  iodide  in  the 
cold,  but  at  150°  triamylamine  hydriodide  and  amylene  are  formed. 
At  200°,  the  reaction  is  very  rapid,  and  the  products  are  diamylamine 
hydriodide  and  amylene.  With  amyl  chloride,  a  salt  of  triamylamine 
is  formed  at  170°,  and  undergoes  no  further  alteration  even  at  210°. 
Diamylamine  and  amyl  iodide  yield  diamylamine  hydriodide,  free 
triamylamine,  and  tetramylammonium  iodide. 
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Capryl  chloride  with  aqueous  ammonia  in  equal  molecular  propor- 
tions at  170°  yields  monocaprylamine  together  with  a  small  quantity 
of  the  diamine  and  caprylene.  With  twice  the  proportion  of  ammonia, 
the  diamine  is  the  chief  product,  and  no  caprylene  is  formed.  Capryl 
iodide  with  an  equivalent  quantity  of  ammonia  at  160"  yields  only 
monocaprylamine,  either  free  or  together  with  caprylene,  the  latter 
occupying  at  120°  a  volume  equal  to  half  the  volume  of  capryl  iodide 
used. 

Benzyl  and  metatolyl  chlorides  yield  the  tertiary  amines  almost 
exclusively,  whilst  cinnamyl  chloiide  yields  the  secondary  amine.  The 
bases  are  obtained  in  the  form  of  salts  by  the  action  of  the  correspond- 
ing alcoholic  chlorides.  The  formation  of  a  bivalent  hydrocarbon  is 
especially  marked  with  styrolylamines,  cinnamene  being  obtained  in 
large  quantity.  It  is  identical  with  the  synthetical  cinnamene  of 
Berthelot,  and  part  of  it  is  obtained  in  the  form  of  metacinnamene. 

Whether  the  products  of  these  reactions  are  in  the  free  state  or  in 
the  form  of  salts  is  determined  by  the  conditions  of  equilibrium 
between  the  rival  attractions  of  the  ammonia  and  the  amines  for  the 
ethereal  salt  which  is  present,  and  the  acid  contained  in  this  salt. 
The  increasing  complexity  of  the  amines  is  the  result  of  a  series  of 
successive  transformations,  a  bivalent  hydrocarbon  being  produced 
simultaneously.  This  last  fact  is  in  favour  of  the  ethylene  theory  of 
the  constitution  of  amines.  C  H.  B. 

AUyl-diguanidine  and  its  Derivatives.  By  A.  Smolka  {Monatsh., 
8,  379 — 390). — Allyldiguanidine  coppe?-  sulphate,  (C5HioIS'5)2Cu,H2S04, 
is  obtained  by  dissolving  dicyandiamide  in  aqueous  copper  sulphate 
and  adding  allylamine ;  the  mixture  is  then  heated  for  some  hours 
at  100°.  This  salt  is  more  soluble  in  alkaline  solutions  than  in  pure 
water;  it  separates  from  boiling  solutions  in  carmine-red,  anhy- 
drous crystals,  from  cold  sohitions  in  pale  rose-coloured,  microscopic 
needles  with  1  mol.  HjO.  The  other  salts  were  made  from  the  fore- 
going by  double  decomposition.  The  chloride,  (C5HioN5)2Cu,2HCl  + 
2HaO,  yields  groups  of  rose-red  crystals  easily  soluble  in  water  to  an 
amethyst-coloured  solution.  The  nitrate,  (C5HioN5)iCu,2HN03,  forms 
dark-red  crystals  easily  soluble  in  water.  Other  salts  were  prepared. 
Copper-allyldiguanidine,  (C5HioN5)2Cu,  was  obtained  by  precipitating 
a  boiling  solution  of  the  sulphate  with  soda.  It  crystallises  in  dark 
rose-red  needles,  sparingly  soluble  in  cold,  more  soluble  in  boiling 
water.  A  solution  of  this  base  precipitates  metallic  hydroxides  from 
solutions  of  metallic  chlorides,  the  chloride  described  above  remaining 
in  solution.     When  heated  above  130°,  the  base  decomposes. 

Allyldiguanidine  sulphate,  (C5HiiN5)2,H2S04  +  -jHaO,  was  obtained 
by  the  action  of  hydrogen  sulphide  on  the  copper  salt  suspended  in 
water.  It  crystallises  in  prisms,  and  is  soluble  in  water,  insoluble  in 
alcohol.  The  acid  sulphate,  C5UuN5,H2S04  -h  ^HjO,  crystallises  in 
scales.  The  chloride,  OsHnNsjHCl,  yields  transparent  prisms  easily 
soluble  in  water  and  alcohol.  It  yields  no  precipitate  with  PtCU, 
nor  with  potassium  tartrate.  The  acid  chloride,  C5HiiN5,2HCl,  forms 
small,  transparent  prisms  easily  soluble  in  water  and  alcohol.  Allyl- 
diguanidine, CaHeNs-CaHg,  was  prepared  by  treating  a  solution  of  the 
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sulphate  witli  the  calculated  quantity  of  barium  hydroxide  and  also 
by  the  action  of  hydrogen  sulphide  on  copper  allyldiguanidine  sus- 
pended in  water.  It  forms  a  slightly  crystalline,  very  hygroscopic 
mass,  is  strongly  alkaline  in  character,  displacing  ammonia  from  its 
salts  and  absorbing  carbonic  anhydride  from  the  air.  When  lieated 
with  potash  and  chloroform,  it  yields  allylcarbamine  (GaHs'NC). 

In  chemical  characteristics,  the  above  copper  compound  somewhat 
resembles  the  alkaline  earthy  metals,  the  allyldiguanidine,  the  alkali 
metals  and  especially  sodium.  L.  T.  T. 

Isonitroso- compounds.  By  E.  Beckmann  (Ber.,  20, 2580 — 2585  ; 
compare  Abstr.,  1887,  826). — The  intramolecular  change  which  takes 
place  when  diphenylketoxime  is  treated  with  phosphorus  pentachloride 
or  with  sulphuric  acid,  is  also  produced  by  hydrochloric  acid,  acetic 
chloride,  acetic  anhydride,  and  acetic  acid. 

When  a  cooled  solution  of  diphenylketoxime  in  10  parts  of  glacial 
acetic  acid  containing  acetic  anhydride  is  saturated  with  hydrogen 
chloride,  and  then  heated  at  100°,  the  oxime  is  completely  converted 
into  benzanilide;  this  is  precipitated  by  sodium  carbonate,  and  re- 
crystalhsed  from  alcohol.  Methylphenylketoxime  when  similarly 
treated  yields  acetanilide,  which  separates  as  hydrochloride  on  cool- 
ing the  solution  ;  the  reaction  takes  place  in  the  cold,  but  requires 
some  days. 

Methylpropylketoxime  is  converted  by  hydrochloric  acid  into  the 
compound  NHPr-CMeO,HCl,  and  not  into  the  compound  NHMe-CPrO. 
When  diphenylketoxime  is  heated  with  acetic  anhydride  in  presence 
of  hydroxylamine  hydrochloride  at  150°,  acetanilide  and  benzoic  acid 
are  formed.  Methylphenylketoxime  when  heated  with  10  parts  of 
acetic  anhydride  for  six  hours  at  100°,  yields  the  compound 
CMePh  :  N-OAc  (Rattner,  Ber.,  20,  506).  This  crystallises  from 
light  petroleum  in  forked  needles  melting  at  55°. 

Glacial  acetic  acid  at  180°  acts  on  diphenylketoxime  with  forma- 
tion of  benzanilide,  acetanilide,  and  benzoic  acid.  Methylphenyl- 
ketoxime is  converted  by  hot  glacial  acetic  acid  into  oily  products ; 
acetanilide  is  not  formed.  N.  H.  M. 

Oxidation  by  Means  of  Hydrogen  Peroxide.  By  0.  Wurster 
{Ber.,  20,  2631 — 2633). — The  author  showed  previously  (Gentr.  fur 
Physiol.,  1887,  33)  that  organic  acids  are  quickly  oxidised  by  hydro- 
gen peroxide  to  carbonic  anhydride  ;  the  higher  fatty  acids  and  oils, 
cane-  and  grape-sugar,  are  rather  stable  towards  hydrogen  peroxide, 
whilst  boiled  starch  is  converted  first  into  erythrodextrin  and  then 
into  sugar. 

Hydrogen  peroxide  (6  mols.)  reacts  with  hydroxylamine  sulphate  at 
40°  with  formation  of  sulphuric  acid,  nitric  acid  (2  mols.),  and  water 
(12  mols.).  Hydroxylamine  hydrochloride  is  similarly  converted  into 
hydrochloric  and  nitric  acids  and  water.     The  yield  is  quantitative. 

When  an  aqueous  solution  of  plienol  is  treated  with  a  hydroxyl- 
amine salt  and  hydrogen  peroxide,  nitrosophenol  is  formed. 

Phenylhydrazine  is  converted  by  hydrogen  peroxide  into  benzene 
and  diazobeuzeneimide.      The  production  of  benzene  makes  it  pro- 
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bable  that  free  diazobenzene  is  first  formed  in  the  oxidation  of  the 
hydrazine.  N.  H.  M. 

Isonitrosovaleric  Acid  and  7-Valeroxiiiiidolactone.     By  P. 

RisCHBiETH  (Ber.,  20,  2669 — 2673). — Isonitrosovaleric  acid  (Abstr., 
1883,  1129)  can  readily  be  obtained  by  dissolving  hydroxylaraine 
hydrochloride  (50  ^rams)  and  levulinic  acid  (83  grams)  in  a  small 
quantity  of  water  and  adding  a  concentrated  aqueous  solution  of 
sodium  carbonate  (38  grams)  ;  a  separation  of  the  acid  immediately 
occurs,  and  this  is  purified  by  recrystallisation  from  water.  The 
yield  amounts  to  90  per  cent,  of  that  theoretically  possible.  When 
treated  with  hydrogen  chloride,  the  acid  melts  and  absorbs  the  gas, 
and  on  warming  the  product,  a  sudden  reaction  occurs  with  the  evolu- 
tion of  nitrogen,  and  production  of  a  black  residue.  On  oxidation 
with  dilute  nitric  acid,  a  large  volume  of  gas  is  evolved,  and  acetic 
and  succinic  acids  are  formed;  the  residue  is,  moreover,  found  to  be 
free  from  nitrogen.  If  the  acid  (6  grams)  is  heated  with  sulphuric 
acid  (10  grams)  in  a  vacuum  at  150^,  succinic  acid  sublimes,  and  nitrogen 
is  evolved  ;  when,  however,  a  much  larger  proportion  of  sulphuric  acid 
(36  grams)  is  employed,  and  the  heating  is  continued  lor  6  to  12 
hours  at  100°  at  the  ordinary  pressure,  the  elements  of  a  molecule  of 
water  are  withdrawn  from  the  molecule  of  isonitrosovaleric  acid,  and 
the  "  inner  anhydride,"  7-valeroximidolactone,  together  with  succinic 
acid,  results. 

f^-Valeroximidolactone,  CMe^^prr   pjr  >C0,  crystallises  from  ether 

and  water  in  long,  white  prisms;  it  melts  at  69 — 70°  when  slowly 
heated,  and  at  a  somewhat  higher  temperature  when  the  heating  is  rapid, 
and  boils  at  232°  without  decomposition.  When  heated  with  aqueous 
alkalis,  it  yields  the  corresponding  salts  of  isonitrosovaleric  acid,  but 
dilute  sulphuric  acid,  hydrogen  chloride,  fuming  hydrochloric  acid, 
and  ammonia  are  without  action  on  it  at  100".  On  distillation  with 
nitric  acid  (sp.  gr.  =  1'4),  a  distillate  is  obtained  which  contains  in 
addition  to  unaltered  lactone  at  least  two  distinct  crystalline  com- 
pounds ;  these  have  not  yet  been  further  examined.  W.  P.  W. 

New  Source  of  Capric  Acid.  By  A.  Buisine  and  P.  Buisine 
{Comjpt.  rend.,  105,  614 — 617). — Capric  acid  does  not  exist  as  such  in 
suint,  but  an  aqueous  solution  of  suint  undergoes  fermentation  under 
the  influence  of  microbes,  and  the  quantity  of  fatty  acids  and  especi- 
ally of  capric  acid  is  greatly  increased,  the  proportion  of  the  latter 
rising  to  5  per  cent. 

The  capric  acid  is  separated  by  distillation,  saponification,  and 
subsequent  fractionation,  and  is  finally  crystallised  from  boiling  water. 
It  forms  a^  crystalline,  buttery  mass,  with  an  odour  of  rancid  butter, 
melts  at  31°,  is  soluble  in  alcohol  and  ether,  and  is  slightly  soluble  in 
boiling  water,  from  which  it  crystallises  in  white  needles.  The 
barium  salt  is  soluble  in  alcohol.  C.  H.  B. 

Linoleic  Acid.  By  L.  M.  Norton  and  H.  A.  Richardson  (Ber.,  20, 
2735 — 2736). — When  endeavouring  to  dry  linoleic  acid  at  10U°  in  a 
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current  of  hydrogen,  the  authors  found  that  a  continued  loss  of  weight 
occurred  even  after  28  hours,  although  no  change  in  composition  took 
place.  Linoleic  acid  can  be  distilled  without  any  appearance  of  de- 
composition at  290°  under  89  mm.  pressure,  and  a  colourless  product 
is  obtained  amounting  to  about  three-fourths  of  the  acid  taken.  This 
consists  of  an  acid,  C20H36O2,  which  cannot  again  be  distilled  in  a 
vacuum  without  decomposition;  its  sp.  gr.  is  0'9108  at  15°,  and  its 
vapour-density  =  153. 

Under  similar  conditions,  ricinoleic  acid  yields  an  acid  agreeing  in 
composition  with  that  just  described.  W.  P.  W. 

Butanedicarboxylic  Acid.  By  R.  Otto  and  A.  Rossing  (Ber.,  20, 
2736 — 2747). — By  the  reduction  of  dimethylmale'ic  acids,  two  batane- 
dicarboxylic  acids  are  obtained,  the  one,  melting  at  193 — 194°,  which 
has  been  shown  to  be  symmetrical  dimethylsuccinic  acid,  the  other, 
ethylmethylmalonic  acid,  melting  at  118 — 120°.  In  this  paper,  the 
anhydrides  of  these  acids  are  more  particularly  studied.  The  former 
on  dry  distillation  yields  an  anhydride  melting  at  87°,  previously 
described  by  Bischoff  and  Rach ;  but  this  substance  on  rehydration 
and  crystallisation  from  the  aqueous  solution  yields  not  only  the 
original  or  symmetrical  dimethylsuccinic  acid,  but  also  the  above- 
mentioned  isomeric  ethylmethylmalonic  acid.  On  the  other  hand, 
the  symmetrical  dimethylsuccinic  acid,  when  treated  with  excess  of 
acetic  chloride,  yields  an  anhydride  isomeric  with  the  above,  which 
crystallises  in  rhombic  tables  melting  at  38° ;  this  on  rehydration 
yields  the  original  acid  only. 

Again  the  butanedicarboxylic  or  ethylmethylmalonic  acid,  melting 
at  121°,  remains  unaltered  on  dry  distillation,  but  when  treated  with 
acetic  chloride  it  yields  an  anhydride  of  the  same  melting  point, 
86 — 87°,  and  crystalline  form  as  the  former  of  the  anhydrides  mentioned 
above,  but  which,  however,  differs  from  it  in  yielding  on  rehydration 
the  original  acid  only.  Y.  H.  V. 

Distillation  of  Citric  Acid  with  Glycerol.  By  P.  de  Clermont 
and  P.  Chautard  (Gompt  rend.,  105,  520 — 523). — 500  grams  of 
crystallised  citric  acid  mixed  with  750  grams  of  ordinary  glycerol  of 
28°  are  distilled  in  a  glass  retort  of  3  litres  capacity,  and  the  product 
redistilled.  The  first  fraction  consists  of  about  250  grams  of  water 
containing  a  small  quantity  of  acraldehyde,  &c.  ;  some  crystals 
also  separate  in  the  colder  part  of  the  apparatus.  The  mass  then 
swells  up,  and  the  temperature  must  be  reduced,  but  it  is  afterwards 
gradually  raised  until  the  distillation  is  complete.  The  distillate 
during  this  second  stage  consists  of  650  to  700  grams  of  liquid.  The 
total  products  of  the  decomposition  are  950  grams  of  liquid,  30  grams 
of  a  bulky,  carbonaceous  residue,  carbonic  oxide  and  carbonic 
anhydride,  and  vapours  of  acetone  and  acraldehyde.  In  addition  to 
water  containing  small  quantities  of  acraldehyde,  the  only  products  in 
the  distillate  are  unaltered  glycerol  and  pyruvine  or  the  pyruvic  ether  of 

glycide,  MeC0-C00-CH2-CH<^^^>,  which  is  also  obtained  by  the 

distillation  of  glycerol  with  tartaric  acid  or  glyceric  acid.     Probably 
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the  pynivi'ne  is  a  product  of  tbe  reaction  between  glycerol  and  glyceric 
acid,  the  latter  being  formed  as  an  intermediate  product. 

The  pyruvine  thus  obtained  crystallises  in  large,  prismatic  needles, 
or  tables,  which  melt  at  82°  and  boil  at  241°  under  a  pressure  of 
764  mm.  C.  H.  B. 

Double  Lactone  of  Metasaccharic  Acid.  By  H.  Kiliani  (Ber., 
20,  2710 — 2716). — The  oxidation  product  of  the  lactone  of  arabinose- 
carboxylic  acid  (Abstr.,  1887,  465)  dissolves  readily  in  aqueous 
ammonia,  and  from  the  solution  the  diamide  of  metasaccharic  acid^ 
C6H12O6N2,  separates  as  a  white  powder,  consisting  of  microscopic, 
tabular,  monoclinic  crystals,  which  become  yellow  at  170°  and  melt  at 
189 — 190°  with  complete  decomposition.  The  compound  has  a 
neutral  reaction,  and  when  heated  at  100°  with  potassium  hydroxide 
yields  the  potassium  salt  of  metasaccharic  acid  as  a  colourless  syrup ; 
this  become^!  crystalline  on  stirring,  and  in  aqueous  solution  does 
not  reduce  Fehling's  solution. 

On  treatment  with  a  cold  solution  of  phenylhydrazine  hydrochloride 
(1  part)  and  sodium  acetate  (15  part),  in  water  (10  parts),  the  oxida- 
tion product  yields  tlie  mo7iophe7iyJhydrazide  of  the  lactone  of  Tneta- 
saccharic  acid,  C12HUO6N2 ;  this  crystallises  in  colourless,  microscopic 
scales  with  ^  mol.  HoO,  dissolves  readily  in  hot  water  and  alcohol,  and 
when  rapidly  heated  becomes  yellow  at  185°,  and  melts  at  190 — 192° 
with  decomposition.  If  the  mixture  with  phenylhydrazine  (which, 
to  obtain  the  preceding  compound  is  allowed  to  remain  for  20  minutes 
for  the  crystallisation  to  take  place)  is  at  once  poured  into  boiling 
water,  the  diphenylhijdrazide  of  metasaccharic  acid,  C18H22O6N4,  separates 
after  10  to  15  minutes  in  yellowish-white,  microscopic  scales,  which 
become  yellow  at  210°,  melt  at  212 — 213°  with  decomposition,  and  are 
very  sparingly  soluble  in  boiling  water  and  alcohol.  The  solution  in 
concentrated  sulphuric  acid  is  coloured  red  or  bluish-violet  by  ferric 
chloride. 

When  the  oxidation  product  (12  grams)  is  dissolved  in  water 
(300  grams),  treated  with  3  per  cent,  sodium  amalgam  (200  grams), 
and  dilute  sulphuric  acid  added  gradually  so  that  the  solution  never 
becomes  alkaline,  allowed  to  remain  five  days  with  a  further  200  grams 
of  sodium  amalgam,  then  treated  with  sulphuric  acid  and  alcohol  to 
free  the  product  from  sodium  sulphate,  and  the  mother-liquor 
evaporated,  a  syrup  is  obtained  which  still  reduces  alkaline  copper 
solution,  and  from  which  mannite  (2  grams)  crystallises  on  standing 
over  sulphuric  acid.  The  strongly  acid  mother-liquor  seems  to  consist 
of  the  lactone  of  a  bi basic  acid  (?  metasaccharic  acid),  a  strongly  acid 
syrup  having  similar  properties  being  also  obtained  by  continued 
heating  of  the  oxidation  product  with  water,  or  by  repeated  evapora- 
tion of  its  aqueous  solution. 

The  oxidation  product  of  the  lactone  of  arabinose-carboxylic  acid 
dissolves  in  18,  not  8,  parts  of  cold  water  (compare  loc.  cit.),  and 
readily  reduces  alkaline  copper  solution.  The  aqueous  solutions  of  its 
potassium  and  sodium  salts,  even  in  the  absence  of  free  alkali,  become 
coloured  intensely  red  on  heating,  or  when  allowed  to  evaporate 
spontaneously  {Ber.,  20,  343).     The  author,  however,  concludes,  from 
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the  preceding  experiments,  that  the  oxidation  product  is  not  the 
lactone  of  a  ketonaldehydic  acid,  but  is  a  double  lactone  of  meta- 

CH(OH)-CH-0-CO ^^^ 

saccharic  acid,  ((^  |  /,  or 

^CO-0 CH-CH(OHX 

which,  on  account  of  its  peculiar  constitution  is  very  labile,  and  on 
treatment  with  alkalis  even  at  the  ordinary  temperature  undergoes 
molecular  change,  or  perhaps  reduction  to  an  aldehyde -compound 
yielding  mannite  by  the  action  of  nascent  hydrogen.  W.  P.  W. 

Thiohydantoin.  By  R.  Andreasch  (Monafsh.,  8,  407 — 424). — 
Loven  has  recently  shown  (Abstr.,  1885,  241)  that  a  methylene-group 
situated  between  a  carbonyl-group  and  a  sulphur-atom  possesses 
similar  properties  to  the  methylene-group  in  ethyl  malonate  and 
aoetoacetate.  With  the  object  of  ascertaining  whether  this  is  the 
case  in  hydanto'in,  the  author  has  prepared  the  disilver-derivative,  and 
from  that  the  dimethyl-compound. 

Disilverthiohydantoin^  AgaCaNyHaSO,  was  obtained  by  adding  a  warm 
aqueous  solution  of  thiohydantoin  to  ammoniacal  silver  nitrate.  It 
forms  a  white,  granular  substance,  sparingly  soluble  in  nitric  acid, 
insoluble  in  ammonia.  It  blackens  when  exposed  to  light.  When 
treated  with  methyl  iodide,  the  silver  compound  yields  ^-dimethylthio- 

hydantoin,  NH  '.  ^Kt^ijj.cC)^'  ^^^^  substance  is  easily  soluble  in 
water,  sparingly  in  cold  alcohol,  crystallises  in  hexagonal  scales,  melt.s 
at  114°,  and  decomposes  at  a  slightly  higher  temperature.  When 
oxidised  in  hydrochloric  solution  by  barium  chlorate,  carbonic  anhy- 
dride and  mercaptan  are  evolved,  and  the  residue  is  found  to 
contain  carbamide,  and  a  mixture  of  barium  salts  which  cannot  be 
separated,  but  one  of  which  seems  to  be  barium  methylsulphonate. 
When  heated  with  barium  hydroxide,  the  hydanto'in  yields  cyanamide 
and  some  sulphur  compounds  which  could  not  be  isolated. 

With  the  aim  of  determining  the  constitution  of  the  above  com- 
pound, the  author  attempted  to  prepare  the  two  isomeric  dimethyl- 
hydantoins  in  other  ways.     x-DimethyUhiohydantoinf 

i^Me :  c<|-S^'c5>, 

may  be  prepared  by  heating  together  dimethylthiocarbamide  and  chlor- 
acetic  acid  in  aqueous  solution.  It  is  easily  soluble  in  water,  alcohol, 
ether,  and  carbon  bisulphide,  crystallises  in  long,  thin,  colourless 
prisms,  melts  at  71°,  and  boils  at  a  rather  higher  temperature.  It 
volatilises  slowly  at  ordinary  temperatures.  It  has  an  odour  some- 
what resembling  that  of  nicotine.  When  heated  with  aqueous  alkalis, 
it  yields  thioglycoUic  acid.  The  iso7iitroso-der\y3itiYe,  C5H7]Sr3S02, 
yields  yellowish  scales  melting  at  220°.  Imidocarbaminethiuimbufyrir 
anhydride,  CsNaH^SO,  was  prepared  by  heating  together  thiocarb- 
amide  and  a-bromisobutyric  acid.     It  crystallises  in  plates,  is  easily 
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soluble  in  alcohol  and  boiling  water,  sparinprly  in  cold  water,  and 
melts  at  242°.  When  oxidised  with  nitric  acid,  this  substance  yields 
carbamide  and  sulplioisohuiyric  acid,  SOsH'CsHg'COOH,  which  forms 
a  barium  salt,  BaC4H6S05  +  4H.^0,  crystallising  in  needles,  easily- 
soluble  in  water,  insoluble  in  alcohol.  The  aodium  saZ^,  Na^iCiHeSOs  -f 
^H^O,  forms  glistening  needles  easily  soluble  in  water,  insoluble  in 
alcohol.  The  same  sulpho-acid  is  obtained  by  the  action  of  chloro- 
sulphonic  ^cid  on  isobutyric  acid.  The  action  of  ammonium  sulphite 
on  a-bromisobutyric  acid  produces,  however,  an  isomeric  sulpho-acid, 
yielding  an  easily  soluble  barium  salt,  BaC4H6S05  +  2H2O,  crystal- 
lising in  needles. 

It  is  thus  clear  that  this  imido- anhydride  is  not  identical  with  the 
/3-dimethylthiohydanto'in,  as  the  author  had  anticipated.  As  it  was 
possible  that  in  the  formation  of  the  imido- anhydride  a  transformation 
from  the  iso-  to  the  normal  butyric  series  had  occurred,  the  author 

prepared    imidoca7'baminethiobutyric    anhydride,   NH  !  C<^t»^tt.pq  ]>, 

by  the  action  of  a-bromobutyric  acid  on  thiocarbamide.  This  crystal- 
lises in  short,  thick  needles,  easily  soluble  in  boiling  water,  and  melts 
at  200°.  It  is  not  identical  with  the  compound  obtained  from  iso- 
butyric acid.  The  constitution  of  the  latter  is  therefore  still  doubtful, 
but  its  formation  may  perhaps  be  due  to  the  action  of  thiocarbamide 
on  the  methacrylic  acid  formed  by  the  elimination  of  hydrogen  bromide 
from  the  bromisobutyric  acid, 

CHa!  CMe-COOH  +  CSCNHa)^  =  CHMe<^Q;-^^>C  :  NH  +  H^O. 

The  consitution  of  the  ^-compound  would  then  be  correctly  expressed 
by  the  formula  given  above. 

Thiohydantoin  when  treated  with  benzaldehyde  yields  amidinetlno- 
cinnamic  (bemylidenethiohydantdic)  acid,  NH  !  C(NH2)(C00H) !  CHPh  ; 
this  forms  white,  microscopic  needles,  insoluble  in  water,  soluble  in 
alcohol.     Similar  acids  seem  to  be  produced  with  other  aldehydes. 

Several  salts  of  thiohydantoin  are  described.  The  sulphate, 
(C3H4!N'2S 0)2,112804,  forms  plates  soluble  in  water ;  the  nitrate,  fla.t 
needles  or  prisms ;  the  oxalate,  C3H4N2SO,C2H204  +  HoO,  prisms ; 
the  picrate  yellow,  microscopic  needles. 

Thiohydantoin  is  best  prepared  as  follows :  50  grams  of  thiocarb- 
amide is  dissolved  in  ^  litre  water,  and  62  grams  of  chloracetic  acid 
dissolved  in  50  c.c.  of  water  added.  The  whole  is  heated  at  80 — 90° 
until  reaction  has  ceased,  and  when  cold  it  is  gradually  neutralised 
with  soda,  care  being  taken  never  to  let  the  solution  become  alkaline. 

L.  T.  T. 

Orthothioxen  and  Orthothiophendicarboxylic  Acid.  By  W. 
Grunewald  (Ber.,  20,  2585— 2587).— Orthothioxen  (Paal,  Abstr., 
1887,  1101)  is  prepared  by  distilling  an  intimate  mixture  of  10  grams 
of  /3-methyllevulinic  acid  and  17  grams  of  phosphorus  trisulphide  in 
a  capacious  retort.  250  gi-ams  of  methyllevulinic  acid  yielded  150 
grams  of  pure  product.  Ic  is  a  colourless,  strongly  refractive  oil, 
having  an  odour  of  petroleum  ;  it  boils  at  136 — 137°  (corr.).  Sp.  gr.  at 
21°  =  0*9938.  When  treated  with  1  per  cent,  solution  of  potassium  per- 
manganate, a  monocarboxylic  acid  only  is  formed  ;  this  melts  at  134*5''. 
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Orthothiophendicarhoxylic  acid,  C4SH2(COOH)2,  is  obtained  by  the 
action  of  1  per  cent,  permanganate  solution  on  the  monocarboxylic 
acid;  the  product  is  steam-distilled  to  remove  unchanged  mono- 
carboxylic acid.  It  crystallises  in  long  needles  which  do  not  melt  at 
260°,  but  decompose  at  a  higher  temperature.  When  heated  with 
resorcinol  at  200°,  a  product  is  obtained  which  dissolves  in  strong 
aqueous  alkali  with  dark-red  coloration  ;  the  colour  changes  to  yellow 
on  diluting  with  water;  the  solution  then  shows  a  yellowish-green 
fluorescence.  The  silver  -salt  forms  white  flakes  insoluble  in  water  ; 
the  barium  salt  separates  in  colourless  crystals,  readily  soluble  in  hot 
water.  The  dimethyl  salt  crystallises  from  alcohol  in  colourless  plates 
melting  at  59-5°.  N.  H.  M. 

Action  of  Carbonic  Anhydride  on  Aromatic  Amines.    By 

A.  DiTTE  {Gompt.  rend.,  105,  612 — 614). — When  an  aniline  salt  is 
mixed  with  an  aqueous  solution  of  a  normal  or  hydrogen  carbonate, 
carbonic  anhydride  is  given  off,  and  aniline  separates  in  the  free  state, 
no  aniline  carbonate  being  formed.  Carbonic  anhydride  is  not  soluble 
in  aniline,  and  does  not  combine  with  it  under  ordinary  pressure  even 
at  —8°,  the  temperature  at  which  aniline  solidifies. 

If,  however,  dry  carbonic  anhydride  and  aniline  are  compressed  in 
a  Cailletet's  apparatus,  the  aniline  dissolves  the  carbonic  anhydride, 
increasing  to  about  twice  its  original  volume,  and  a  limpid  layer  of 
the  liquefied  gas  swims  on  the  surface  of  the  solution  and  volatilises 
at  15°  under  a  pressure  of  40  atmos.  If  the  compressed  liquid  is 
cooled  to  8 — 10",  it  crystallises  in  transparent,  white  needles,  and 
when  the  aniline  and  carbonic  anhydride  are  in  equal  molecular  pro- 
portions, solidification  is  complete.  When  the  carbonic  anhydride  is 
in  excess,  it  forms  a  layer  above  the  crystals.  When  aniline  is  in 
excess,  it  does  not  at  once  dissolve  the  carbonic  anhydride,  and  the 
two  liquids  form  distinct  layers,  but  on  gentle  agitation  the  carbonic 
anhydride  is  dissolved,  and  crystallisation  takes  place  at  8°.  It  is 
evident  that  carbonic  anhydride  and  aniline  combine  in  equal  molecu- 
lar proportions  to  form  a  compound  which  crystallises  at  8°,  and 
is  liquid  or  remains  in  superfusion  at  10",  and  decomposes  when  the 
pressure  is  released.  The  tension  of  dissociation  at  different  tempe- 
ratures is  as  follows  : — 

Temperature 0°  2°  5"  7° 

Pressure  in  atmos 6  9  17  28 

Orthotoluidine  behaves  in  a  precisely  similar  manner,  and  the  com- 
pound crystallises  in  brilliant,  white  needles.  The  behaviour  of  meta- 
xylidene  is  similar  in  that  the  two  liquids  mix,  but  no  crystals  form 
even  at  —12°. 

Pyridine  and  its  homologues  show  no  tendency  to  combine  with 
carbonic  anhydride ;  the  two  liquids  do  not  mix.  C.  H.  B. 

Benzylidene  Compounds.  By  L.  Kohler  {Annalen,  241,  358 — 
362). — An  alcoholic  solution  of  benzylidenepamtoluidine  is  converted 
into    benzylparatoluidine    by    the   action   of  sodium  amalgam.     The 
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base  distils  at  312 — 313**,  and  solidifies  in  the  course  of  several  weeks. 
It  is  freely  soluble  in  alcohol  and  ether.  The  hydrochloride  is  soluble 
in  alcohol  and  in  hot  benzene,  and  the  sulphate  is  soluble  in  water. 
The  nitroso- compound  melts  at  53°. 

Benzyl- ^■nayhtliylamine  crystallises  in  prisms,  and  melts  at  68*.  The 
nitroso-derivative  forms  yellow  needles,  soluble  in  alcohol,  ether, 
benzene,  and  light  petroleum.     It  melts  at  111 — 112°. 

Benzylamidodimethylmiiline,  prepared  from  the  condensation-product 
of  benzaldehyde  and  amidodiniethylaniline,  melts  at  48^  and  distils 
without  decomposition.  The  nitrosamine  is  deposited  from  alcohol  in 
yellow  needles.     It  melts  at  127 — 128°  with  decomposition. 

w.  c.  w. 

Reduction  Products    of   Benzylidene    Compounds.    By  O. 

Fischer  (Annalen,  241,  328 — 331). — The  author  has  previoasly 
pointed  out  (Abstr.,  1886,  546)  that  3  per  cent,  sodium  amalgam 
reduces  a  solution  of  hydrobenzamide  in  absolute  alcohol  to  dibenzyl- 
amine  and  monobenzylamine ;  ammonia  and  toluene  are  always 
liberated  during  the  reaction.  Under  similar  treatment,  benzylidene- 
aniline  is  converted  into  benzylaniline. 

The  salt  which  is  deposited  when  nitrosobenzylaniline  is  treated 
with  alcoholic  hydrogen  chloride  is  a  mixture  of  benzylaniline  hydro- 
chloride and  benzylidene  aniline.  W.  C.  W. 

Hydroxybenzylidene  Compounds.  By  0.  Emmerich  (Anndlen, 
241,  343—358) .—Orthohydroxybenzylaniline,  HO-CeHi'CH^-NHPh, 
is  obtained  by  the  action  of  sodium  amalgam  on  a  solution  of  hydroxy- 
benzylideneaniline  in  absolute  alcohol.  It  melts  at  106°,  and  is 
soluble  in  alcohol  and  ether.  The  sulphate  and  hydrochloride  are 
freely  soluble  in  water.  The  platinochloride  forms  reddish-yellow 
needles,  melting  at  184°  with  decomposition.  A  tetranitro-derivative, 
Ci3H9NO(N02)4,  is  formed  when  the  base  is  treated  with  a  mixture  of 
sulphuric  and  nitric  acids.  It  melts  at  66°  with  decomposition,  and  is 
soluble  in  alcohol,  acetic  acid,  and  light  petroleum. 

Orthohydroxyhenzylparatoluidine,  HO-C6H4*CH2*NH*C6H4Me,  ob- 
tained by  the  reduction  of  the  hydroxy  ben  zylideneparatoluidine, 
crystallises  in  white  plates  and  needles,  and  melts  at  116°.  It  is 
soluble  in  alcohol  and  ether.  The  sulphate  and  hydrochloride  dissolve 
freely  in  water.  The  platinochloride  crystallises  in  needles.  The 
tetranitro-derivative  forms  yellow  needles,  soluble  in  alcohol,  benzene, 
and  acetic  acid.  It  melts  at  168°.  By  the  action  of  methyl  iodide, 
the  base  is  converted  into  ortliomethoxyhenzylparatoluidine^ 

OMe-CeH^-CH^-NH-CeH^Me, 

a  crystalline  compound  melting  at  110°,  and  soluble  in  alcohol,  ether, 
and  benzene. 

Ortliodihydroxydihenzijlamine  is  prepared  by  the  action  of  sodium 
amalgam  on  an  alcoholic  solution  of  hydrosalicj^lamide.  It  crystal- 
lises in  needles,  melts  at  170°,  and  dissolves  freely  in  ether,  alcohol, 
benzene,   and   light  petroleum.      The  sulphate,  nitrate,  and  hydro- 
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cWorlde  are  soluble  in  water.  The  platinocliloride  crystallises  in 
needles,  and  is  soluble  in  water. 

The  condensation  compound  of  salicylaldehjde  and  ^-naphthylamine 
yields  on  reduction  orthohydroxybenzyl-13-naphthylamitie, 

OH-CeHi-CH.-NH'CioHr, 

a  crystalline  substance  melting  at  147°.  It  is  soluble  in  alcohol,  ether, 
benzene,  and  light  petroleum.  The  alcoholic  solution  exhibits  a 
reddish- violet  fluorescence.  The  sulphate  is  liquid,  and  the  platino- 
chloride  crystallises  with  difficulty. 

Orthohydroxybenzyl-^-naphthylnitrosamine  melts  at  165°  with  decom- 
position. On  exposure  to  the  air,  the  compound  decomposes  spon- 
taneously at  the  ordinary  temperature.  It  is  soluble  in  alcohol  and 
ether.  Orthometlioxijhenzyl-^-naphthylamine  crystallises  in  needles, 
melts  at  92°,  and  dissolves  freely  in  alcohol  and  ether. 

Parahydroxyhenzylaniline,  prepared  from  parahydroxybenzylidene- 
aniline,  is  soluble  in  alcohol  and  ether.  It  melts  at  208°,  and  forms  a 
crystalline  platinochloride. 

Parahydroxyhenzyltoluidine  melts  at  186°.  Parahydroxyhenzyl-^- 
naphthylamine  melts  at  117°.  The  sulphate  is  soluble  in  alcohol,  but 
almost  insoluble  in  water.  The  nitrosamine  melts  at  142°,  and  dis- 
solves in  alcohol  and  ether.     It  is  unstable.  W.  C.  W. 

Anisylamines.  By  0.  J.  Steinhart  (Annalm,  241,  332—343). — 
A  solution  of  anishydramide  in  absolute  alcohol  is  converted  into  a 
mixture  of  mono-  and  di-anisylamine  by  the  action  of  sodium  amalgam 
at  the  ordinary  temperature.  Bianisylamine,  ]SrH(CH2*C6H4*OMe)2, 
forms  white,  needle-shaped  crystals  soluble  in  alcohol  and  ether.  It 
melts  at  34°,  and  decomposes  on  distillation.  The  hydrochloride  is 
soluble  iu  alcohol,  and  crystallises  in  flat  prisms.  It  melts  at  243°. 
The  platinochloride  is  crystalline  but  unstable.  The  7n'i(?'050-derivative, 
(OMe-C6H4-CHo)2¥-NO,  crystallises  in  needles,  and  melts  at  80°.  Anisyl- 
amine  is  a  colourless  liquid  boiling  at  220 — 223°.  It  is  miscible  with 
alcohol,  ether,  and  water,  and  it  absorbs  carbonic  anhydride  from  the 
air.  It  can  be  separated  from  dianisylamine  by  its  volatility  in  a 
current  of  steam.  The  hydrochloride  forms  white  plates  which  are 
freely  soluble  in  water,  and  melt  at  280°.  The  platinochloride  crystal- 
lises in  pale-yellow,  glistening  needles.     It  melts  at  210°. 

Anisylaniline^  MeO'CeHi'CHs'NHPh,  prepared  from  aaishydranilide, 
crystallises  in  prisms,  and  dissolves  freely  in  the  usual  solvents.  It 
melts  at  64*5°,  and  forms  a  crystalline  hydrochloride,  sulphate,  and 
platinochloride.  The  w^Y^'oso-derivative  melts  at  104°.  It  crystallises 
in  prisms,  and  is  soluble  in  alcohol. 

Anishydroparatoluide,  OMe'C6H4-CH!NC6H4Me,  forms  white  needles, 
and  melts  at  92°.  Amsylparatoluidme,  OMe*CfiH4-CIl2*NH2'C6H4Me, 
forms  white  prisms,  melting  at  6S°.  It  is  soluble  in  all  the  usual 
solvents  with  the  exception  of  water.  The  hydrochloride  and  platino- 
chloride are  crystalline,  but  the  salts  have  a  tendency  to  decom- 
pose when  their  solutions  are  evaporated.  The  nitrosamine  melts  at 
108°. 

Anisaldehyde  and  orthotoluidine  condense,  forming  anishydrortho- 

e  2 
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toluide,  which  yields  orthotolnylanisylamine  on  reduction.  The  base 
melts  at  55".     The  nitrosaraine  is  an  oily  liquid. 

AnisyUde7ienap1ithylamine(f3),  OMe*C6H4*CH  '.  NC10H7,  crystallises  in 
plates,  and  melts  at  98°.  Anisyl-^-naphthylamine  is  soluble  in 
alcohol,  benzene,  and  in  light  petroleum.  It  melts  at  101°.  The  salts 
are  sparingly  soluble  in  water,  and  are  rather  unstable.  The  nitros- 
aniine  melts  at  133°,  and  crystallises  in  plates.  Anisylidenedimethyl- 
paraphenylevediamine  forms  greenish-yellow  needles.  It  melts  at 
148°,  and  yields  on  rednction  amsyldimethylparaphenylenediamine, 
OMe-C6H4-CH2-NH-C6H4-NMe2.  This  base  crystallises  in  plates,  and 
melts  at  104°.  The  alcoholic  solution  decomposes  on  exposure  to  the 
air,  and  the  nitroso-compound  is  unstable.  W.  C.  W. 

Salts  of  Picramic  Acid.     By  A.  Smolka  (Monatsh.,  8,  391—398). 

— The  salts  of  this  acid  having  been  but  little  studied,  the  author  has 
prepared  and  examined  a  number  of  them.  In  some  cases  they  were 
obtained  by  the  direct  action  of  picramic  aoid  on  the  metallic  carbon- 
ate, in  others  by  double  decomposition.  The  following  table  shows 
the  results  obtained  :  — 


Formula  of  salt. 

Description. 

Eatio  of  solubihty  in 
water. 

Tempera- 
ture of 

decompo- 
sition. 

I.  Boiling. 

II.  Cold. 

NaCfilT^NaOg  +  H^O.... 

Mg(C6H4N305)2  +  3H,0. 

Zn(06H4N305)2  +  HoO.. 

Cd(C6H4N306)2  +  H20.. 

Bg,{C,-H,-N,0,), 

Hg(CeH4N305)2  +  H20  . 

Pb(C6H4N305)2 

Mn(C6H4N305)2  +  2H20. 

C0(C6H4N305)2 

NiCCcH.NoOcV, 

Dark  red  crystals 

Dark       reddish- 
brown  scales 

Yellow,  microsco- 
pic needles 

G-reenish  -  yellow 
needles 

Scarlet,  microsco- 
pic crystals 

Dull  yellow,  mi- 
croscopic needles 

Small,     reddish- 
brown  needles 

Dark  steel-green 
needles 

Grreenish- yellow, 
amorphous 
powder 

Dark  olive-green, 
amorphous 
powder 

l:4«-6    at  15 -5° 
1:17-9     ,,17-0 

1:5890    ,,23  0 

1:1215    ,,23-0 

1:21010,,  17-5 

1:3172    ,,18-0 

1:2632    ,,20-5 

1 :97 -5    „  19 -0 

insoluble 

insoluble 

freelv 
freel> 

1:1842 

1:318 

1 : 12481 

1:1151 

1 : 1494 

freely 

1:3292 

1:3532 

about 
150P 
140 

140-150° 

140° 

m 

140-145° 
140-150 

150° 

140 

140-145° 

If  the  salt  is  heated  slowly,  the  decomposition  takes  place  quietly, 
but  if  rapidly,  explosions  occur,  especially  with  the  sodium  and  lead 
salts.  The  aqueous  solutions  vary  in  colour  from  pale  orange  to  dark 
blood-red.  L.  T.  T. 


ORGANIC  CHEMISTRY.  53 

Chlorine  and  Bromine-derivatives  of  Citraconanil.    By  T. 

MoRAWSKi  and  J.  Klaudy  (Monatsh.,  8^  899—406). — Gitraconpara- 
chloranil,  C5H4O2  !  N'CeHiCl,  is  formed  (together  with  chloranilines) 
when  a  stream  of  chlorine  is  passed  into  water  in  which  finelj-divided 
citraconanil  is  suspended.  It  crystallises  in  white,  glistening  needles, 
soluble  in  alcohol  and  melting  at  114'5°.  With  care  it  may  be  sub- 
limed in  long,  glass-like  needles.  When  heated  with  ammonia,  it 
yields  parachloraniline  and  citraconic  acid,,  showing  the  correctness  of 
the  above  formula. 

When  bromine  acts  on  citraconil,  hroTnocitraconparahromanil, 
C5H3Br02  '.  N'C6H4Br,  is  formed.  This  crystallises  in  white,  shining 
needles,  soluble  in  alcohol  and  melting  at  178°.  It  can  be  sublimed, 
but  decomposes  if  heated  rapidly.  When  heated  with  ammonia, 
parabromaniline  is  formed,  together  with  hydrogen  bromide,  much 
resinous  matter,  and  an  acid  of  the  formula  C7H9Br04.  This  acid 
yields  a.  silver  salt,  Ag2C7H7Br04,  crystallising  in  prisms,  and  a  lead 
salt,  PbC7H7Br04,  forming  microscopic  crystals.  It  appears,  therefore, 
that  the  original  bromo-derivative  contained  one  bromine-atom  in  the 
citraconic  nucleus,  and  that  when  heated  with  ammonia  this  nucleus 
is  converted  into  a  higher  brominated  homologue  of  the  citraconic 
series,  together  with  other  bye-products. 

When  only  enough  bromine  is  employed  for  the  formation  of 
citraconparabromanil,  white,  crystalline  needles  melting  at  about  118° 
were  obtained,  but  this  compound  has  not  yet  been  obtained  in  a  pure 
state.  L.  T.  T. 

Action  of  Phenylhydrazine  on  Ethyl  Chloracetoacetate.    By 

G.  Bender  (Ber.,  20,  2747 — 2752.). — Ethyl  chloracetoacetate  reacts 
with  phenylhydrazine  in  ethereal  solution  to  form  a  compound, 
CioHuNaOz ;  it  is  probable  that  a  hydrazine-derivative, 

NHPh-N :  CMe-CHCl-COOEt, 

is  at  first  formed,  which  is  subsequently  converted  into  a  compound, 
N'PhlN-CHMe-CHCl-COOEt,    and    finally   by    abstraction    of    the 
elements    of    hydrogen  chloride  into  NPh  :  N-CMe  '.  CH'COOEt,  or 
ethylic  /3-phenylazocrotonate.     This  substance  crystallises  in  long,  red 
needles,  melting  at  50*5°,  very  soluble  in  alcohol ;  on  saponification,  it 
yields    a    potassium    salt,    NPh !  N-CMe !  CH-COOK,     which    forms 
reddish-yellow    scales,    very  soluble  in   water,    insoluble    in  alcohol. 
The  salt  on    acidification    yields    the    corresponding  anhydride   as^  a 
brownish-yellow    powder,    whose    purification   presents    considerable 
difficulty.     Ethylic  /3-phenylazocrotonate  when  reduced  yields  phenyl 
methylpyrazolone  and   its  first  oxidation  product  or  its   bis-deriva 
tive,  together  with  a  substance  not  further  examined.     The  bis-deri 
vative  yields  with  bromine  a  compound,  C2oH2iN404Br,  which  crystal 
lises    in    colourless    needles,    melting   at    217°    with    decomposition 
a-Naphthylamine  with  ethylic  chloracetoacetate  yields  a   compound 
C16H16NO2CI ;  this  crystallises  in  colourless  prisms,  melting  at  75° ;  its 
formation  is  due  to  a  change  analogous  to  the  first  of   the  reactions 
given  above  in  the  case  of  phenylhydrazine.  V.  H.  V. 
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Isomeric  Phthalophenylhydrazines.  By  G.  Pellizari  (Oazzetia, 
17,  278 — 285). — The  author  has  previously  described  two  isomeric 
phthalyl-derivatives  of  phenylhydrazine  obtained  by  the  action  of 
this  base  on  phthalimide  and  phthalic  anhydride  respectively  (Abstr., 
1886,    125).      To    the    former,   melting    at    179°,    the   constitution 

CO 
NHPh-N<^Q>C6H4,  to  the  latter,  melting  at  210°,  the  constitution 

NPh'CO 
<^I^TT pQ>C6H4  was  assigned.     If   these   formulae  are  correct,   a 

methyl-derivative  of  the  former,  or  anilophthalimide,  on  separation 
of  the  phthalyl  grouping,  should  yield  a  symmetrical  methylphenyl- 
hydrazine,  NPhMe*NH2,  that  of  the  latter,  or  phthalophenylhydrazine, 
the  symmetrical  derivative,  NHPh'NHMe.  Phthalophenylhydrazine, 
heated  with  methyl  iodide  and  alcohol,  yields  a  methyl-derivative, 
crystallising  in  long,  yellowish-white  prisms,  which  melt  at  125" 
without  decomposition  ;  this  is  decomposed  by  concentrated  hydro- 
chloric acid,  yielding  methylphenylhydrazine,  NHPh-NHMe.  The 
constitution  of  the  isomeride  has  previously  been  proved  by  Hotte, 
but  in  answer  to  his  criticisms  (Abstr.,  1887,  770)  it  is  shown  that 
phthalic  anhydride  and  phenylhydrazine,  reacting  in  molecular  pro- 
portions, give  either  anilophthalimide  or  phthalophenylhydrazine, 
according  to  the  temperature ;  at  ordinary  temperatures,  phenyl- 
hydrazine-phthalic  acid  is  at  first  formed,  which  on  subsequent  heat- 
ing yields  anilophthalimide ;  if,  however,  the  reaction  proceeds  at  163°, 
the  melting  point  of  the  acid,  at  which  temperature  it  is  unstable, 
phthalophenylhydrazine  is  formed  in  the  greater  proportion. 

V.  H.  V. 
Dyes  from  Aniline  Chromates.    By  S.  Grawitz  (Compt.  rend., 
105,  576 — 577). — A  question  of  priority  and  patent  right. 

Azophenine.  By  0.  N.  Witt  (Ber.,  20,  2659— 2660)  .—A  reply 
to  Fischer  and  Hepp  (Abstr.,  1887,  1105),  in  which  the  author  poiuts 
out  that  the  constitutional  formula  proposed  by  them  is  inadmissible, 
since  azophenine  does  not  form  an  acetyl- derivative  when  heated  with 
acetic  anhydride,  and  yields  a  considerable  quantity  of  aniline  on 
treatment  with  tin  and  hydrochloric  acid.  On  tiiese  grounds,  the 
author  adheres  to  his  published  views  on  the  constitution  of  azo- 
phenine (Abstr.,  1887,  821).  W.  P.  W. 

Substituted  Safranines.  By  P.  Barbie r  and  L.  Vignon  (Campt. 
rend.,  105,  670 — 672). — Paranitrosodimethylaniline  has  no  action  on 
aniline  at  the  ordinary  temperature  in  presence  of  water,  glacial 
acetic  acid,  or  an  excess  of  aniline,  but  at  80°  there  is  an  extremely 
violent  reaction. 

If  equal  molecular  proportions  of  aniline  and  paranitrosodimethyl- 
aniline are  dissolved  in  eight  times  their  weight  of  ethyl  alcohol  of  92°, 
and  heated  on  a  water-bath,  a  reaction  takes  place  at  80°,  with  con- 
siderable development  of  heat,  and  is  complete  in  about  three  hours. 
When  the  liquid  is  cooled,  a  solid  sepai-ates,  which  is  washed  with 
dilute  hydrochloric  acid,  and  then  crystallised  from  boiling  toluene. 
Tetramethyldiamido-azohenzerie   is  thus  obtained  in  brilliant,  brown, 
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crystalline  plates,  which  melt  imperfectly  at  218 — 220°  without  vola- 
tilisation, and  when  reduced  with  zinc  and  sulphuric  acid,  yield 
dimethylparaphenylenediaraine  in  almost  theoretical  quantity.  It  is 
almost  insoluble  in  water,  and  only  slightly  soluble  in  dilute  acids,  but 
dissolves  in  concentrated  acids  forming  deep  red  solutions. 

The  alcoholic  liquid  separated  from  the  tetramethyldiamido-azo- 
benzene  has  a  deep,  violet-red  colour,  and  when  evaporated  leaves  a 
viscid  residue,  which  dissolves  almost  completely  in  water.  When 
this  solution  is  mixed  with  sodium  carbonate,  a  precipitate  is  formed, 
and  if  the  filtrate  is  mixed  with  sodium  chloride,  dimethylphenosafra- 
nine  separates,  and  is  purified  by  repeating  the  treatment  with  sodium 
carbonate  and  chloride. 

The  equation  representing  the  reaction  is — 

2NH2Ph  +  3C6H4NO-NMe2,HCl  =  CieHooN*  +  CsoHigN^Cl  + 
3H2O  +  2HC1.  C.  H.  B. 

Action  of  Acid  Amides  on  Bromacetophenones.  By  M.  Lewt 
(Ber.,  20,  2576 — 2580). — When  bromacetophenone  is  heated  with 
acetamide  (2  parts)  at  120 — 130°,  for  one  hour,  a  base,  C10H9NO,  is  ob- 
tained. This  forms  long,  colourless  needles,  readily  soluble  in  alcohol 
and  ether ;  it  melts  at  45°,  and  boils  at  241 — 242°  ;  it  has  slightly 
basic  properties.  The  hydrochloride,  CioH9NO,HCl,  crystallises  in 
small  needles ;  when  treated  with  an  excess  of  hydrogen  chloride,  it 
yields  a  heavy,  fuming  oil,  possibly  an  acid  salt.  The  platino- 
chloride,  (CioN9N"0)-.,H2PtCl6  +  2H2O,  separates  in  dense,  yellow 
flakes,  consisting  of  orange-coloured  needles,  which  melt  at  130 — 140 
with  decomposition.  The  sulphate  forms  white,  lustrous  plates,  which 
decompose  in  contact  with  water.  The  picrate  crystallises  in  lemon- 
coloured  needles,  melting  at  133 — 134°. 

The  formamide  base,  C9H7NO,  prepared  by  heating  bromaceto- 
phenone with  formamide,  is  a  thick,  colourless  oil,  which  becomes 
yellow  when  exposed  to  air ;  it  solidifies  when  cooled  with  a  freezing 
mixture,  melts  at  6°,  and  boils  at  220 — 222°.  The  hydrochloride  melts 
at  80°.  The  platinochloride  (with.  2  mols.  H2O)  crystallises  in  slender, 
yellow  needles.  The  henzamide  base,  C15H11NO,  is  prepared  by  heating 
bromacetophenone  and  benzamide  at  140 — 150° ;  the  product  is 
extracted  several  times  with  boiling  water,  and  the  residue  fractionally 
distilled.  It  crystallises  from  alcohol  in  large,  colourless  plates, 
readily  soluble  in  the  usual  solvents,  melts  at  102 — 103°,  and  boils  at 
338 — 340°.  The  hydrochloride  crystallises  in  slender,  matted  needles  ; 
it  is  slowly  decomposed  by  boiling  water.  N.  H.  M. 

Isonitroso-compounds :  Isobenzaldoxime.  By  E.  Beckmann 
{Ber.,  20,  2766 — 2768). — When  benzaldoxime  is  mixed  with  sulphuric 
acid  in  presence  of  ice,  a  solid,  white  substance  separates  out  under 
certain  conditions  ;  sometimes  an  oil  is  obtained.  The  former,  pro- 
bably a  polymeride  of  benzaldoxime,  crystallises  in  glistening  needles, 
melting  at  128 — 130°  ;  it  is  distinguishable  from  benzamide  by  its 
crystalline  form.     The  oil  is  benzaldehyde,  produced  by  the  re-forma- 
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tion  of  the  oxime  and  its  subsequent  decomposition  by  tlie  acid 
present.  V.  H.  V, 

Condensation  of  Cinnamic  Acid  with  Gallic  Acid.    By  E. 

Jacobsen  and  P.  Julius  (Ber.,  20,  2588— 2,^89).— 8/?/ro^a/Zo7, 
CieHioOs,  is  prepared  by  heating  cinnamic  acid  (10  parts),  gallic  acid 
(12  parts),  and  sulphuric  acid  (150  parts)  at  45 — 55°,  for  two  to  three 
hours.  The  product  is  poured  into  water,  filtered,  and  the  precipitate 
washed  with  slightly  acidified  boiling  water.  It  crystallises  in  bright- 
yellow,  microscopic  needles,  which  do  not  melt  at  350° ;  it  is  very 
sparingly  soluble,  except  in  boiling  alcohol,  aniline,  and  glacial  acetic 
acid,  and  sublimes  when  carefully  heated  in  large,  yellow,  lustrous 
needles.  Alkalis  dissolve  it  with  green  colour,  which  changes  to  blue, 
and  then  red,  when  the  solution  is  heated.  The  solution  in  sulphuric 
acid  is  yellowish-red.  When  oxidised  with  dilute  nitric  acid,  it  yields 
a  large  amount  of  phthalic  acid.  The  triacetyl-derivative,  C22H16OS, 
crystallises  in  pale-yellow  needles.  With  mordants,  styrogallol  yields 
shades  similar  to  those  obtained  with  nitroalizarin.  N.  H.  M. 

Paradiphenoldicarboxylic  Acid.  By  R.  Schmitt  and  C. 
Kketzschmar  {Ber.,  20,  2703 — 2704). — Paradiphenoldicarhoxylic  acid, 
COOH-C6H3(OH)-C6H3(OH>COOH,  is  obtained  w^hen  sodium  para- 
diphenol  is  heated  in  an  autoclave  with  liquid  carbonic  anhydride  at 
200°  for  nine  hours,  and  the  resulting  product  is  treated  with  an  acid. 
It  crystallises  in  small,  microscopic  needles,  melts  at  131°  with  the 
evolution  of  carbonic  anhydride,  is  not  volatile  with  steam,  has  a 
slightly  bitter  taste,  and  is  readily  soluble  in  ethyl  and  methyl  alcohol 
and  in  ether,  sparingly  soluble  in  water  (100  c.c.  of  water  at  15°  dis- 
solving 0*0052  gram  of  the  acid),  and  insoluble  in  benzene  and  chloro- 
form. Suspended  in  water,  it  is  coloured  bluish- violet  with  ferric 
chloride,  the  colour  changing  to  a  dull  brown  on  heating,  whilst  the 
sodium  salt  when  similarly  treated  yields  a  deep  blue  solution,  from 
which  indigo-blue  flocks  separate.  W.   P.  W. 

Orthamidotriphenylmethane.  By  0.  Fischer  and  A.  Frankel 
(Annalen,  241,  362 — 368). — The  preparation  of  diphenylquinolyl- 
methane  has  been  previously  described  by  the  authors  (Abstr.,  1886, 
561).  The  sulphate  and  picrate  are  precipitated  on  the  addition  of 
sulphuric  or  picric  acid  to  alcoholic  solutions  of  the  base.  The  nitro- 
derivative  melts  at  213'^  with  decomposition,  and  the  amido- compound 
on  oxidation  forms  a  violet-coloured  solution. 

Triphenylmethaneorthocarboxylic  acid  is  prepared  by  slowly  adding 
a  solution  of  the  hydrochloride  of  the  diazo-compound  of  amidotri- 
phenylmethane  to  a  solution  of  potassium  cyanide  and  copper  sulphate 
at  90°.  The  crude  product  is  saponified  with  alcoholic  potash,  and 
the  acid  precipitated  from  the  aqueous  solution  of  the  potassium  salt 
by  hydrochloric  acid.  Alcohol,  ether,  acetic  acid,  and  benzene  dis- 
solve the  acid  freely.  It  melts  at  162°  and  volatilises  without  decom- 
position ;  it  is  identical  with  the  acid  Baeyer  (Abstr.,  1880,  650) 
obtained  from  phthalophenone. 

Orthohydroxytriyhenylmethane  is  formed  by  passing  air  through  a 
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solution  of  diazoamidotriphenylmetliaiie  sulphate,  and  boiling  the 
product  in  a  current  of  carbonic  anhydride.  It  is  soluble  in  alcohol 
and  ether,  and  melts-  at  118°. 

The  acetic  derivative  of  amidotriphenylmethane  melts  at  168 — 169°, 
and  is  freely  soluble  in  alcohol,  benzene,  and  acetic  acid.  The  thio- 
carbamide  melts  at  123°,  and  dissolves  readily  in  ether,  carbon  bisul- 
phide, and  hot  alcohol.  W.  C.   W. 

Two  Dihydroxy naphthalenes.  By  A.  Emmert  (Annalen,  241, 
368 — 373). — /:?-Naphtliol  yields  two  sulplionic  acids  on  treatment  with 
sulphuric  acid,  and  each  acid  is  converted  into  a  dihydroxynaphtha- 
lene  by  fusion  with  potash. 

l3-^-Dihydroxy7iaphthalene  melts  at  215 — 216°,  and  dissolves  freely 
in  alcohol  and  ether.  Ferric  chloride  produces  a  yellowish-white 
precipitate.  At  120°  alcoholic  potash  and  ethyl  iodide  convert  the 
dihydroxynaphthalene  into  an  ethyl  ether,  CioH6(OEt2).  It  forms 
silky  plates  and  melts  at  162°.  The  diacetate,  CioH6(OAc)2,  melts  at 
175°. 

^-oc-Bihydroxy naphthalene  is  soluble  in  alcohol,  ether,  benzene,  and 
water.  It  melts  at  178°,  and  gives  a  blue  precipitate  with  ferric 
chloride.  The  diethyl  ether  crystallises  in  prisms,  melting  at  67",  and 
the  diacetate  forms  rhombic  plates  and  melts  at  108°.         W.  C.  W. 

Derivatives  of  Di-y8-naphthylamine.  By  C.  Ris  {Ber.,  20, 
2618 — 2628). — Crude  di-/3-naphthylamine  is  purified  by  distillation 
and  crystallisation  from  benzene ;  it  melts  at  about  471*. 

Methyldi-f3-7iaphihylamine,  IsrMe(CioH7)2,  is  prepared  by  heating  di- 
naphthylamine  and  methyl  iodide  (equal  molecular  weights)  for  five 
hours  at  160°,  and  crystallises  from  alcohol  in  nearly  colourless  needles 
melting  at  139 — 140°.  It  dissolves  rather  readily  in  warm  alcohol, 
glacial  acetic  acid,  benzene,  and  ether,  and  is  almost  insoluble  in  light 
petroleum.  The  alcoholic  solution  shows  a  bluish-violet  fluorescence. 
It  is  insoluble  in  dilute  mineral  acids;  the  hydrochloride  forms  slender, 
lustrous  crystals,  which  decompose  quickly  in  presence  of  water.  The 
solution  in  strong  sulphuric  acid  is  yellow,  and  acquires  an  intense 
brown  colour  on  addition  of  a  trace  of  a  nitrite  or  nitrate. 

Ethyldi-ji-naphthylamine,  NEt(CioH7)2,  crystallises  in  almost  colour- 
less prisms  melting  at  231° ;  it  resembles  the  methyl  compound  in 
solubility ;  the  hydrochloride  is  a  white,  crystalline  powder. 

Methyl  di-^-naphthylcarhamate,  lS"(CioH7)2*COOMe,  is  obtained  by 
heating  di-^-naphthylamine  and  methyl  chloroformate (equal  weights) 
at  150 — 160°  for  two  and  a  half  hours.  It  crystallises  from  alcohol 
in  slender,  white  needles,  melting  at  113 — 114°,  dissolves  readily  in 
alcohol,  ether,  and  benzene.  It  crystallises  from  benzene  with  \  mol. 
CsHe.     It  distils  almost  without  decomposition. 

Tetrabromodi-^-naphthylamine,  C2oIliiBr4]Sr,  is  prepared  by  the  action 
of  bromine  (4  mols.)  on  a  well-cooled  solution  of  di-/3-naphthylamine 
in  glacial  acetic  acid.  It  crystallises  in  long,  white,  matted  needles, 
which  melt  at  245 — 246°.  It  dissolves  rather  readily  in  hot  benzene 
and  cumene,  very  sparingly  in  ether,  light  petroleum,  and  alcohol. 
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It  is  not  attacked  by  boiling  concentrated  aqueous  potash ;  bromine 
does  not  act  on  it. 

Octohromodi-(3-naphthylamine,  Cz^iH^Brs^,  is  formed  when  /9-dinaph- 
thylamine,  as  dust,  is  added  to  an  excess  of  bromine  in  presence  of 
abiminium  bromide.  The  product  is  stirred  well,  and  the  yellow  pre- 
cipitate, after  being  treated  with  alkali  and  with  boiling  hydrochloric 
acid  to  remove  adhering  bromine  and  aluminium,  is  crystallised  from 
cumene.  It  forms  slender,  white  needles,  which  melt  at  about  300°, 
and  dissolve  readily  in  boiling  nitrobenzene,  less  in  boiling  cumene  ; 
in  other  solvents  it  is  sparingly  or  not  at  all  soluble. 

Nitrosodi-^-naplithijlamine,  xTO*N(CioB[7)2,  is  prepared  by  adding  the 
calculated  amount  of  sodium  nitrite  dissolved  in  a  little  water  to  a 
mixture  of  alcohol  and  sulphuric  acid  containing  di-/3-naphthylamine 
in  the  form  of  dust.  It  crystallises  from  benzene  in  groups  of  white 
needles,  melting  at  139 — 140°,  sparingly  soluble  in  alcohol,  readily  in 
benzene. 

Dinitrodi-^-napJithylamine,  C2oH,3!N'(N'02)2,  is  formed  when  strong 
nitric  acid  is  slowly  added  to  a  cooled  solution  of  the  amine  in  glacial 
acetic  acid;  it  separates  after  some  time  as  a  yellow  powder.  It 
crystallises  in  yellowish-red  needles,  melting  at  224 — 225°,  readily 
soluble  in  boiling  cumene,  less  soluble  in  benzene,  and  almost  in- 
soluble in  alcohol  and  ether. 

Tetranitrodi-l3-naphthylamine,  C2oH]iN(N02)4,  is  obtained  by  gradu- 
ally adding  nitric  acid  (3  parts)  mixed  with  glacial  acetic  acid  to  a 
solution  of  dinaphthylamine  (1  part),  in  glacial  acetic  acid.  It 
crystallises  from  nitrobenzene  in  grains,  which  melt  at  285 — 286°, 
and  detonate  when  more  strongly  heated.  It  is  sparingly  or  not  at 
all  soluble  in  the  ordinary  solvents,  readily  soluble  in  boiling  nitro- 
benzene. 

Hexanitrodi-^-naphthylamine,  C2oH9]N'(N'02)6,  prepared  by  heating 
the  finely-powdered  amine  with  fuming  nitric  acid,  could  not  be  ob- 
tained in  crystals.  It  dissolves  readily  in  alcohol,  less  in  glacial 
acetic  acid,  and  is  almost  insoluble  in  ether,  benzene,  cumene,  and 
nitrobenzene.  Alkaline  carbonates  dissolve  it  readily.  When  mixed 
with  excess  of  copper  oxide,  it  decomposes  with  explosive  violence, 
and  was  therefore  not  analysed.  The  potassium  and  barium  salts  were 
analysed  ;  they  are  both  amorphous. 

Benzoijlortlumitrodi-fi-naplithylamine,  C27H,8NO-N02,  is  prepared  by 
adding  a  mixture  of  fuming  nitric  and  sulphuric  acids  to  a  solution  of 
benzoyldi-/3-naphthylamine  in  cold  glacial  acetic  acid,  and  subse- 
quently heating  the  whole  at  50 — 60°.  It  crystallises  from  benzene 
in  well- formed,  yellow,  transparent  crystals  (with  1  mol.  CeHs),  melt- 
ing at  95°.  Crystallised  from  alcohol  it  melts  at  168°.  It  dissolves 
readily  in  warm  benzene,  less  in  alcohol. 

CPh 
Benzenylnaphtkyleneamidine,  N<^-^  rj  ^-N-CioHv,  is  obtained  by  re- 
ducing benzoylnitrodinaphthylamine  dissolved  in  glacial  acetic  acid 
with  excess  of  tin  and  hydrochloric  acid.  It  crystallises  from  benzene 
in  transparent,  slender  needles  (with  1  mol.  CeHe)  melting  at  113 — 
114°  ;  when  crystallised  from  other  solvents  it  melts  at  163°.  It  sub- 
limes  when  carefully   heated  in  small,  colourless  plates,  and  distils 


ORGANIC   CHEMISTRT.  59 

with  slight  decomposition.     It  is  readily  soluble.     The  Jiydrochlonde 
forms  slender,  matted  needles  which  decompose  in  contact  with  water. 

N.  H.  M. 

Naphthaphenazine.  By  P.  Brunner  and  O.  N.  Witt  (Ber.,  20, 
2660 — 2663).  —  Naphthaphenazinesulphunic  acid  is  obtained  when 
naphthaphenazine  is  heated  with  10  times  its  weight  of  35  per  cent, 
fuming  sulphuric  acid  at  100°  for  12  hours.  It  crystallises  in  orange- 
red  needles,  melts  above  290°,  and  is  soluble  in  water  and  alcohol.  In 
concentrated  sulphuric  acid  it  dissolves  with  a  deep  orange-brown 
colour,  which  becomes  orange-yellow  on  dilution.  The  sodium  sail, 
CieHaNa'SOalSra  +  2H2O,  was  prepared.  On  fusion  with  potassium 
hydroxide,  a  eurhodol  is  obtained  which  differs  from  that  previously 
described  (Abstr.,  1887,  153),  since  it  dissolves  in  hydrochloric  acid 
with  a  red  colour,  and  in  concentrated  sulphuric  acid  with  a  dark- 
green  colour  changing  to  red  on  dilution.  A  similar  compound  has 
been  prepared  by  diazotising  the  eurhodine  formed  by  the  reduction 
of  nitronaphthaphenazine. 

Gya7ionapMhaphenazine,  CieHgNo-CN,  is  obtained  when  sodium 
naphthaphenazinesulphonate  is  distilled  with  potassium  cyanide  or 
dry  potassium  ferricyanide.  Crystallised  from  cumene,  it  melts  at 
236 — 237°,  and  dissolves  in  concentrated  sulphuric  acid  with  a  cherry - 
red  colour,  which  changes  through  orange  to  yellow  on  dilution.  If 
heated  with  hydrochloric  acid  under  pressure,  it  is  decomposed  into 
naphthaphenazine  and  formic  acid,  but  when  heated  with  alcoholic 
potash  at  220 — 230°  it  is  partially  converted  into  naphthaphenazine- 
carboxylic  acid.  This  is  sparingly  soluble  in  the  ordinary  solvents, 
melts  above  360°,  and  dissolves  in  concentrated  sulphuric  acid  with  a 
deep-red  colour,  changing  to  yellow  on  dilution.  The  potassium  salt 
crystallises  in  white  needles  and  is  sparingly  soluble  in  water. 

W.  P.  W. 

Naphtholcarboxylic  Acids.  By  R.  Schmitt  and  E.  Burkaed 
(Ber.,  20,  2699—2704). — a.-Naphtholcarhoccijlic  acid  (m.  p.  187")  can 
be  prepared  by  heating  sodium  «-naphthol  witli  liquid  carbonic  anhy- 
dride in  an  autoclave  at  130°,  and  is  a  comparatively  stable  compound 
(compare  Abstr.,  1887,  732),  since  it  is  only  partially  decomposed  by 
prolonged  boiling  with  water,  in  which  it  is  very  sparingly  soluble. 
The  aqueous  solution  is  coloured  greenish-blue  by  ferric  chloride. 
The  sodium  salt,  with  3  mols.  H2O,  crystallises  in  large,  thin,  nacreous 
scales;  the  ammonium  salt  forms  long  needles;  the  calcium  saidi  barium 
salts  crystallise  in  Jong  needles.  The  methyl  salt,  OH'CioHe'COOMe, 
melts  at  78°,  the  ethyl  salt  at  49°,  and  the  phenyl  salt  at  96°.  The 
acetyl-deriYEktive,  OAc-CioHe'COOH,  melts  at  158°  ;  the  &romo-deriva- 
tive,  OH-CioHsBr-COOH,  melts  at  238°  ;  the  m^ro-derivative, 

OH-CioH5(ISr02)-COOH, 

melts  at  202°,  and  yields  y3-nitro-a-naphthol  when  heated  with  lime ; 
the   amicZo- derivative  melts   above  200°,  and   its   ace^^/Z-compound  at 

185°.      Metadiazonaphtholcarboxylic    acid,    OII*CioH5<[^ .  >t^j  a,nd 

parazobenzenesulphonic  acid-a-naphtholcarboxylic  acid, 

S03H-C6H4-N2-CioH5(OH)-COOH, 
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were  also  obtained,  and  the  latter  on  reduction  with  zinc  and 
hydrochloric  9,cid  yields  an  amido-a-naphtholcarboxylic  acid  which 
crystallises  in  colourless,  prismatic  needles,  is  very  sparingly 
soluble  in  water,  and  melts  above  200°,  but  differs  from  the 
amido-derivative  just  described  since  its  acety l-componnd  melts 
at  195°. 

When  sodium  yS-naphthol  is  similarly  heated  with  liquid  carbonic 
anhydride  in  an  autoclave  at  130°,  ^-naphtholcarhoxylic  acid  is  ob- 
tained, and  is  separated  by  treating  the  product  with  ammonium 
carbonate  and  precipitating  with  hydrochloric  acid.  This  acid  readily 
decomposes  on  heating,  and  shows  all  the  properties  of  Kauffmanu's 
acid  (Abstr.,  1882,  1068).  Ferric  chloride  colours  its  aqueous  solu- 
tion a  pure  blue.  The  ammonium  salt  crystallises  in  yellow  needles, 
whilst  the  barium,  calcium,  and  silver  salts  resemble  the  corresponding 
salts  of  the  a-acid.  The  methyl  salt  meits  at  *?&",  and  the  ethyl  salt 
at  55°. 

When  sodium  ^-naphthol  is  heated  at  280 — 290°  in  a  current  of 
carbonic  anhydride,  absorption  of  the  gas  rapidly  takes  place,  and  a 
])roduct  is  obtained  consisting  of  yS-naphthol,  undecomposed  sodium 
/:i-naphthol,  and  ^-naphtholcarhoxylic  acid.  This  acid  is  extremely 
stable,  and  crystallises  from  water  in  lustrous,  rhombic,  yellow  scales, 
which  melt  at  216°  without  decomposition,  and  are  readily  soluble  in 
alcohol  and  ether,  soluble  in  toluene,  benzene,  and  chloroform,  and 
sparino-lv  soluble  in  hot  water.  Ferric  chloride  colours  the  aqueous 
solution  blue.  W.  P.  W. 

Terpenes.  Part  VI.  By  0.  Wallace  {Annalen,  241,  315—328). 
— The  compound  which  the  author  (Abstr.,  1887,  967)  recently  de- 
scribed as  terpene  nitrite  is  terpinene  nitrosite.  It  forms  nionoclinic 
crystals  ;   a  :  b  :  c  =  1-0103  :  1  :  0*66978  ;  /3  =  80°  31'. 

Terpinene  nitrolethylamine^  NHEt'CioHis  \  NOH,  is  obtained  by 
boiling  for  a  short  time  an  alcoholic  solution  of  the  nitrosite  with  a 
strong  aqueous  solution  of  ethylamine.  The  crude  product  is  poured 
iuto  water,  the  precipitate  dissolved  in  hydrochloric  acid,  and  the  base 
reprecipitated  by  ammonia.  The  base  melts  at  130 — 131°,  and  dis- 
solves in  boiling  alcohol,  ether,  chloroform,  and  in  warm  dilute 
solutions  of  alkalis.  The  hydrochloride,  Ci2H22NoO,HCl,  is  crystalline, 
and  dissolves  freely  in  water  and  alcohol.  The  nitroso-compound 
melts  at  132 — 133°.  It  is  decomposed  by  boiling  with  an  excess  of 
hydrochloric  acid,  yielding  hydroxylamine. 

Terpinene  nitroldiethylamine,  NEto'CioHij!  NOH,  melts  at  117 — 118°. 

Terpinene  nitrolm ethylamine,  NHMe'CioHis  '.  NOH,  crystallises  in 
prisms  and  melts  at  141°.  The  dim  ethylamine,  NMea'CioHis  I  NOH, 
melts  at  160 — 161*^.     It  dissolves  in  chloroform. 

The  arw//Zamme-compound  is  less  soluble  in  alcohol  and  ether  than 
the  preceding  substances.  It  melta  at  118—119°.  The  piperidine, 
CioHi6NO,NC5Hio,  melts  at  153 — 154°.  It  is  insoluble  in  alkalis,  but 
its  salts  are  freely  soluble  in  water.  The  hydrochloride  is  obtained  as 
an  oil  on  passing  dry  hydrogen  chloride  into  an  ethereal  solution  of 
the  base. 

Terpinene   nitrolamine   is   formed   by   adding   ammonia    to   a   hot 
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alcoholic  solution  of  terpinene  nitrosite.     After  recrjstallisation  from 
hot  water  it  melts  at  116 — 118°. 

By  adding  a  mixture  of  nitric  acid  and  amyl  nitrite  to  carvene  or 
citronene  saturated  with  dry  hydrogen  chloride,  Maissen  {Gazzetta, 
13,  99)  obtained  a  crystalline  compound  melting  with  decomposition 
at  114 — 115°.  The  author  has  obtained  the  same  or  similar  deriva- 
tives from  cinnamene  and  dipentene.  They  melt  at  109°  and  110 — 
111°  respectively,  and  act  on  organic  amines,  yielding  crystalline 
bases.  W.  C.  W. 

Constitution  of  some  Pyrroline- derivatives.  By  G.  Ciamician 
and  P.  SiLBER  {Ber.,  20,  2594—2607;  compare  Abstr.,  1887,  597). 
— DibromodiacetylpyrroUne,  C4NHAc2Pr2,  is  prepared  by  the  action  of 
bromine  vapour  on  a  warm  solution  of  2  grams  of  pyrrylenedimethyl- 
diketone  in  700  c.c.  of  water.  It  crystallises  from  alcohol  in  white 
needles  melting  at  171 — 172°,  insoluble  in  water,  soluble  in  alcohol, 
ether,  and  in  alkaline  carbonates.  Nitric  acid  oxidises  it  readily  at 
the  ordinary  temperature  to  dibromomaleimide ;  the  constitution  of 
the  base  is  therefore  [Brg  :  Ae2  =  3:4:2:5]. 

Nitrodibro7nacetylpyrroUne,  CiNHBraAc-N'Oa  [Bra  :  Ac  :  NO2  = 
3  :  4  :  2:  5],  is  formed  when  dibromodiacetyl pyrroline  (8  grams)  is 
dissolved  in  fuming  nitric  acid  (80  grams),  and  crystallises  from 
alcohol  in  long,  white  needles  melting  at  206°.  It  is  soluble  in 
alcohol,  ether,  ethyl  acetate,  hot  glacial  acetic  acid,  and  benzene,  very 
sparingly  soluble  in  wat©r,  insoluble  in  light  petroleum.  Alkaline 
carbonates  dissolve  it  readily  with  intense  yellow  colour. 

Binitrodihromopyrroline,  C4NHBr2(N02)2  [=3:4:2:5],  is  ob- 
tained by  the  action  of  a  well-cooled  mixture  of  sulphuric  and  fuming 
nitric  acids  on  th«  mononitro-com pound.  It  crystallises  from  water 
in  large,  yellow  plates  (with  1  mol.  II2O),  which  melt  at  about 
169°  with  decomposition ;  it  is  readily  soluble  in  ether,  alcohol,  hot 
water,  and  hot  benzene,  and  dissolves  in  alkaline  carbonates  with 
evolution  of  carbonic  anhydride.  If  the  mixed  acids  are  allowed  to 
act  on  the  mononitro- compound  at  the  ordinary  temperature,  dibromo- 
maleamide,  melting  at  227°,  is  formed.  The  latter  is  also  formed 
when  dinitrodibromopyrroline  is  heated  at  165° ;  nitric  oxide  is 
evolved. 

When  dinitrodibromopyrroline  is  heated  with  sulphuric  acid 
(20  parts)  it  is  converted  quantitatively  into  dibromoniale'icacid.  It  is 
probable  that  the  imide  of  dibromomale'ic  acid,  and,  therefore,  malefic 
acid  also,  are  symmetrically  rather  than  unsymmetrically  constituted  : 

^CBr'cO^^^'  ^^^^^'^  ^^^"^  <C'Co'nH>-  (Compare  Anschiitz, 
Abstr.,  1887,  916). 

Dibromopyrrolinedicarboxylic  acid  behaves  towards  fuming  nitric 
acid  in  a  manner  similar  to  dibromodiacetylpyrroline ;  dinitro- 
dibromopyrroline [NO2  :  NO2  :  Br  :  Br  =  2  :  5  :  3  :  4]  is  formed 
identical  with  that  obtained  from  dibromodiacetylpyrroline.  The 
reaction  shows  that  the  two  carboxyl-groups  in  pyrrolinedicarboxylic 
acid  have  the  positions  2:5. 

Methyl  dibromopyrrolinedicarboxylate,    CiNHBr2(C00Me)o,    is    ob- 
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tained  by  dissolving  methyl  pyrrolinedicarboxylate  (3  grams)  in  water 
(1  litre),  and  saturating  the  lukewarm  solution  with  bromine  vapour. 
The  yield  is  4*5  grams  of  pure  product.  It  crystallises  from  alcohol 
in  long,  white  needles,  melting  at  222°,  soluble  in  ether,  almost 
insolulale  in  water.  When  2  grams  of  the  salt  is  added  to  40  grams 
of  fuming  nitric  acid  at  —18°,  and  the  whole  poured  into  400  c.c.  of 
ice- water,  and  treated  with  potash  (30  grams),  the  compound 
C4H4BrN04  is  obtained.  It  is  a  crystalline  compound,  melting  at 
168 — 171°  with  decomposition,  soluble  in  ether,  alcohol,  and  hot 
benzene,  rather  sparingly  soluble  in  water,  and  insoluble  in  light 
petroleum.  It  dissolves  in  alkaline  carbonates  with  evolution  of  car- 
bonic anhydride.  The  constitutional  formula  CBrO-C(NOH)-COOMe 
is  suggested  for  it. 

Methyl  dibromacetylcarhopyrrolate,  C4NHBr2Ac'COOMe,  is  pre- 
pared in  a  manner  similar  to  the  methyl  salt  of  the  bromodicarboxylic 
acid,  which  it  completely  resembles  in  its  behaviour  towards  fuming 
nitric  acid. 

Dihromacp.tylmethylpyrroUne,  CqlB-il^v^NO,  is  prepared  by  treating 
a  solution  of  2  grams  of  acetylmethylpyrroline,  melting  at  85 — 86° 
(Abstr.,  1886,  719),  with  an  excess  of  bromine.  It  crystallises  from 
dilute  alcohol  in  long,  white  needles,  of  a  silky  lustre,  melts  at  161 — 
162°,  dissolves  in  ether,  carbon  bisulphide,  and  chloroform,  and  is 
sparingly  soluble  in  boiling  water.  When  the  finely-powdered 
compound  is  warmed  with  fuming  nitric  acid,  dibromomaleimide 
(m.  p.  227°)  is  formed.  The  constitution  of  acetylmethylpyrroline  is 
therefore  [Ac  :  Me  =  2  :  6]. 

In  order  to  obtain  further  evidence  as  to  the  constitution  of  pyruvyl 
methyl  ketone  and  Schwanert's  carbopyrrolic  acid,  tribromacetyl- 
pyrroline  and  methyl  tribromocarbopyrrolate  were  converted  into 
dibromomaleimide  by  the  action  of  nitric  acid. 

BihromonitracefylpyrroUne,  C4NHBr2Ac*N02  [Br  :  Br  :  Ac  :  NOj 
=  2  :  3  :  5  :  4],  is  prepared  by  the  action  of  bromine  on  nitracetyl- 
pyrroline,  melting  at  197°  (Abstr.,  1885,  810  and  992).  It  crystal- 
lises  from  alcohol  in  needles  melting  at  175°,  soluble  in  ether,  warm 
alcohol,  and  glacial  acetic  acid,  sparingly  soluble  in  warm  water, 
insoluble  in  light  petroleum.  The  non-identity  of  this  compound 
with  the  dibromo-derivative  described  above,  and  the  probability 
that  in  the  nitracetyl-compound  (m.  p.  197°)  the  acetyl-group  has  the 
a-position,  make  it  probable  that  the  nitracetyl-compound  has  the 
constitution  [NO2  :  Ac  =  3  or  4  :  2  or  5]. 

A  table  of  all  pyrroline-derivatives  (halogen-derivatives  and  ethers 
excepted)  of  known  constitution  is  given.  N.  H.  M. 

Synthesis  of  Pyridine  and  Piperidine-derivatives.  By  C.  Paal 
and  C.  Steasser  (Z?er.,  20,  2756 — 2766). — Diphenacylacetic  acid 
(Abstr.,  1887,  261)  when  treated  with  alcoholic  ammonia  yields  the 
ammonium  salt  of  oLa-diphenyldiliydropyridine-^-carhoxylic  acid, 
C5NH4Ph2*COONH4.  This  salt  is  soluble  in  water  and  concentrated 
hydrochloric  acid;  on  acidification  with  sulphuric  acid,  the  corre- 
sponding acid  separates,  but  is  quickly  decomposed.  On  dry  distilla- 
tion, ammonia  is  given  off,  and  dOL'-diplienylpyridmecarhoxylic  acid, 
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05NH2Ph2*COOH,  is  produced,  whicli  after  purification  crystallises  in 
delicate,  white  needles  or  prisms,  melting  at  275°,  soluble  in  alcohol, 
sparingly  soluble  in  chloroform.  The  acid  is  not  altered  by  nitrous 
acid,  acetic  chloride,  or  oxidising  agents.  Its  ammonium  salt  does 
not  exist  in  the  free  state  ;  the  silver  salt  is  a  heavy,  white  precipitate  ; 
the  cJiromate  a  dark-red,  amorphous  precipitate;  the  aurochloride  is 
crystalline. 

ocx-Vi'phenylpiperidine-r^-carhoxylic  acid,  CglS'HgPha-COOH,  obtained 
together  with  the  above  acid,  and  separated  from  it  by  its  greater 
solubility,  forms  crystalline  crusts  ;  it  melts  at  339°,  and  sublimes 
without  decomposition,  its  alkaline  salts  are  very  soluble,  the  iarium 
and  silver  salts  are  white  precipitates.  Its  nitroso-derivative  crystal- 
lises in  pale -yellow,  glistening  needles  melting  at  159°,  and  is  soluble 
in  ether  and  alcohol. 

atx-Diphenylpyridine,  CsNHgPh,  obtained  by  the  distillation  of  the 
calcium  salt  of  the  carboxylic  acid  with  lime,  crystallises  in  long, 
glistening  needles  melting  at  81 — 82°  ;  its  platinochloride  forms  yellow 
needles,  and  the  aurochloride  a  crystalline  precipitate  ;  the  methiodide 
crystallises  in  needles  melting  at  203°. 

xx-Diphenylpiperiddne,  CsIS'HgPhs,  obtained  by  the  hydrogenation  of 
the  above  base,  is  a  thick,  pale-yellow  oil ;  its  hydrochloride  cry staMises 
in  white  needles;  the  platinochloride  and  the  aurochloride  and  the 
nitroso-derivative  crystallise  with  difficulty.  V.  H.  V. 

S-Methylpyridine  and  3-Methylpiperidine.  By  C.  Stoehr 
{Ber.,  20,  2727— 2733).— The  picoline  obtained  by  distilling  strych- 
nine with  lime  (Abstr.,  1887,  604)  proves  on  further  examination  to 
be  ^-picoline,  since  nicotinic  acid  is  found  to  be  the  sole  product  on 
oxidation  with  2  per  cent,  permanganate  solution.  Some  quantity  of 
the  base  was  prepared  to  enable  an  examination  of  its  properties  to  be 
made,  and  the  results  are  compared  with  those  of  previous  observers. 
^-Picoline  thus  obtained  boils  at  145 — 150°  after  two  fractionations  ; 
byconversion  of  this  product  into  the  mercurochloride  and  regenera- 
tion of  the  base,  it  gives  a  product  which  mostly  passes  over  between 
148°  and  149°  (compare  Hesekiel,  Abstr.,  1885,  812).  The  platino- 
chloride, (C6H7N)2,H2PtCl6  +  HoO,  has  the  properties  of  the  salt 
described  by  Baeyer  {Annalen,  155,  285),  melts  when  dry  at  195^, 
loses  1  mol.  H2O  when  allowed  to  remain  in  a  desiccator,  and  when 
heated  at  120°  loses  in  addition  1  mol.  HCl,  the  compound  thus 
obtained,  (C6H7lS')2,HCl,PtCl4,  melting  at  211—212°.  The  aurochloride 
melts  at  182—183°.  The  mercurochloride,  C6H7N,HCl,2HgCl2  (com- 
pare Hesekiel,  Abstr.,  1886,  256),  crystallises  from  hot  water  in 
slender,  ramifying  needles,  from  dilute  hydrochloric  acid  in  indented 
scales,  or  long,  compact  needles,  and  from  concentrated  hydrochloric 
acid,  in  which  it  is  very  soluble,  in  small,  well-formed  prismatic 
crystals  melting  at  139 — 140°.  The  picrate  crystallises  in  six-sided 
scales  melting  at  142 — 143°. 

3-Methylpiperidine,  obtained  by  reduction  of  the  /3-picoline  in  alco- 
holic solution  with  sodium,  is  readily  soluble  in  water,  and  yields  a 
hydrochloride,  crystallising  in  dazzling,  white  needles. 

W.  P.  W. 
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2  :  6  Methylethylpyddine  and  2  :  4  Methylethylpyridine. 
By  M.  SCHULTZ  (Jier,,  20,  2720— 2727).— Picoline  ethiodide,  when 
heated  at  280 — 300°  for  1  to  1^  liours,  yields  a  mixture  of  bases. 
To  separate  these,  the  product  is  treated  with  water,  acidified,  dis- 
tilled to  remove  a  small  quantity  of  an  aromatic  oil,  then  rendered 
alkaline  and  ap^aiu  distilled.  The  mixture  of  bases  so  obtained,  which 
boils  between  100°  and  200°,  is  fractionated,  and  the  fractions  boiling 
at  156— 160°,  166— 172°,  and  172—182°  repeatedly  refractionated  ; 
in  this  way  fractions  boiling  at  158 — 163°  and  169 — 174°  are  obtained, 
and  these  consist  chiefly  of  2  :  6  methylethylpyridine  and  2  :  4  methyl- 
ethylpyridine respectively. 

2  :  6  Methylethylpyridine,  CsHnN,  is  a  colourless,  hygroscopic,  oily 
liquid,  having  a  sweet,  aromatic  odour  recalling  that  of  picoline,  and 
when  moist,  an  alkaline  reaction.  It  is  sparingly  soluble  in  water, 
readily  volatile  with  steam,  and  yields  salts  which  readily  deliquesce 
in  air.  The  platino chloride,  (C8HiiN)o,H2PtCl6,  crystallises  in  tabular, 
triclinic  crystals,  melts  at  173 — 174°  (after  drying  at  110°),  and  is 
readily  soluble  in  hot  water,  insoluble  in  alcohol  and  ether ;  the  auro- 
chlorlde,  CgHuNjHAuCU,  crystallises  in  yellow  needles,  melts  at  110°, 
and  is  sparingly  soluble  in  water,  readily  soluble  in  ether  alcohol. 
On  reduction  with  sodium  in  hot  alcoholic  solution,  copellidine, 
CsHnN  [Me  :  Et  =  2  :  6],  is  obtained  ;  this  is  a  colourless,  oily 
liquid,  which  boils  at  147 — 151",  fumes  slightly  in  the  air,  has  the 
characteristic  odour  of  piperidine  bases,  and  a  strongly  alkaline  reac- 
tion. The  m^ro.so- derivative  is  a  brown  oil  ;  the  hydrochloride, 
OgHnNjIlCl,  crystallises  in  white  needles,  and  though  readily  soluble 
in  water  and  alcohol  is  only  slightly  hygroscopic.  When  oxidised  with 
2  per  cent,  permanganate  solution,  2  :  6  methylethylpyridine  is  con- 
verted into  a  dicarboxylic  acid  melting  at  226°,  and  identical  with 
Ladenburg  and  Roth's  dipicolinic  acid  (Abstr.,  1885,  557). 

2  :  4  Methylethylpyridine,  [Me  :  Et  =  2  :  4],  is  a  hygroscopic, 
colourless,  oily  liquid,  which  in  its  properties  closely  resembles  the 
2  :  6-derivative.  The  platinochloride,  (C8HiiN)o,H2PtCl6,  forms  red- 
dish-yellow, tabular  crystals,  which  after  drying  at  110°  melt  at  190°  ; 
the  aurochloride,  C8HuN,HAuCl4,  crystallises  in  yellow  needles, 
begins  to  fuse  at  83°,  melts  at  90°,  and  is  soluble  in  hot  water, 
readily  soluble  in  alcohol  and  ether.  When  the  base  is  reduced  with 
sodium  in  hot  alcoholic  solution,  it  is  converted  into  copellidine, 
[Me  :  Et  =  2  :  4]  CsHnN  ;  this  is  a  colourless,  oily  liquid,  which 
boils  at  155 — 160°,  has  a  strongly  alkaline  reaction,  and  an  odour 
similar  to  that  of  the  2  :  6  base.  The  hydrochloride,  CgHnNjHCi, 
crystallises  in  white  needles,  is  readily  soluble  in  water  and  alcohol, 
and  is  slightly  hygroscopic.  On  oxidation  with  2  per  cent,  perman- 
ganate solution  in  the  cold  or  on  heating,  2  :  4  methylethylpyridine 
yields  a  dicarboxylic  acid  whose  melting  point  rose  from  204°  to  211° 
after  three  crystallisations.  This  author  regards  this  acid  as  being 
identical  with  Ladenburg  and  Roth's  lutidinic  acid  (Abstr.,  1885, 
815),  and  ascribes  its  lower  melting  point  to  the  presence  of  a  small 
quantity  of  picolinic  acid.  W.  P.  W. 
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Phenylated  Piperidine  and  Pyridine  Bases.  By  0.  Bally 
(Ber.,  20,  2590 — 2594). — ^i-Fhenylyiperidine,  C5NH10PI1,  is  prepared 
from  7-phenylpyridine  and  purified  by  disfcillatioD.  It  melts  at 
57*5 — 58°,  and  boils  at  255 — 257°  under  727  mm.  pressure ;  it  is  a 
strong  base,  almost  insoluble  in  water.  The  salts  are  readily  soluble. 
The  hydrochloride  crystallises  in  needles  ;  the  plati  no  chloride  forms 
orange-coloured  plates,  melting  at  204—207°.  It  gives  no  precipitate 
with  picric  acid  ;  the  original  base  gives  a  precipitate  even  in  very 
dilute  solution. 

Phenyllutidine,  CsNHaMeaPh  [Me  :  Ph  :  Me  =  2  :  4  :  6],  is  ob- 
tained by  distilling  potassium  phenyllutidinecarboxylate  (prepared 
from  benzaldehyde,  ethyl  acetoacetate,  and  ammonia)  with  lime,  at  the 
lowest  possible  temperature.  It  is  purified  by  means  of  the  hydro- 
chloride, and  crystallises  from  ether  in  prisms  melting  at  54*5 — 55°. 
It  boils  at  287°  under  731  mm.  pressure.  The  salts  are  generally 
sparingly  soluble  ;  the  hydrochloride  {with  3  mols.  HoO)  crystallises  in 
slender,  matted  needles  which  do  not  melt  at  300°  ;  the  'platino- 
chloride,  (CisHiaN^^jHaPtClo  +  4H2O,  forms  orange-coloured  needles; 
the  nitrate  and  chromate  melt  at  177""  and  222°  respectively,  both 
crystallise  in  needles. 

'^'Phenyllupetidi'tie,  Csl^HgPhMes,  is  prepared  by  the  action  of 
sodium  (2'5  parts)  on  phenyllutidine  (1  part)  dissolved  in  absolute 
alcohol  ;  it  is  separated  from  unchanged  phenyllutidine  by  distilla- 
tion. It  is  a  colourless  oil  of  a  peculiar  odour,  boiling  at  274° 
under  73  L  mm.  pressure.  The  hydrochloride  and  nitrate  crystallise  in 
prisms;  the  dinitrate  melts  at  210°;  the  platinoch^loride  crystsiWises  in 
gold'Coloured  plates  melting  at  237°.  Besides  phenyliupetidine,  a 
compound,  probably  heptylhenzene,  CHPh(CH2*CH2Me)o,  is  produced 
in  the  reduction  of  phenyllutidine. 

When  '^/-phenylluiidylium  methiodide  (prepared  by  digesting  the  base 
with  methyl  iodide  in  a  reflux  apparatus)  is  treated  with  sti'oiig  aqueous 
potash,  a  base  is  obtained  which  yields  a  hydrochloride  identical 
with  that  formed  by  the  action  of  silver  chloride  on  methylpheuyl- 
luticlylium  iodide. 

Methyl-7-phenyllutidylium  iodide  is  a  crystalline  substance  sparingly 
soluble  in  hot  water.  N.  H.  M. 

a-Cinnamylpyridine.  By  H.  Baurath  {Ber.,  20,  2719—2720).— 
When  a-picoline  and  benzaldehyde  in  equimolecular  proportions  are 
heated  with  zinc  chloride  at  220 — 225°  for  six  hours,  oc-cirmamylpyri- 
dine,  CoNH^'CH  !  CHPh,  is  obtained,  and  after  removal  of  unaltered 
benzaldehyde  by  steam  distillation  can  be  separated  by  rendering  the 
product  alkaline  and  distilling  with  superheated  steam.  The  base, 
already  prepared  but  not  described  by  Jacobsen  and  Reimer  (Abstr., 
1884,  335),  is  crystalline,  melts  at  90-5—91°,  boils  at  313-314° 
(uncorr.,  under  753  mm.  pressure),  and  is  readily  soluble  in  carbon 
bisulphide  and  ether,  soluble  in  alcohol,  benzene,  and  light  petro- 
leum, and  practically  insoluble  in  water.  The  salts  generally  crystal- 
Use  in  needles  :  the  platinochloride,  (Ci3HnN)2,H2PtCl6  +  2H2O, 
decomposes  when  lieated  to  expel  the  water  of  crystallisation.  On 
treatment  with  bromine  in  carbon  bisulphide  solution,  the  base  yields 
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an  additive  compound,  Ci3Hi,N"Br2,  which  crystallipea  from  alcohol  in 
compact  needles  melting  at  166 — 167";  this  derivative  vields  a  new 
base  when  heated  with  alcoholic  potash.  Derivntives  of  a-cinnarayl- 
pyridine  have  also  been  obtained  by  the  action  of  hydriodic  acid  and 
by  reduction  of  sodium  and  alcohol,  and  will  be  described  in  a  later 
communication.  W.  P.   W. 

Ethylquinoline.    By  L.  Reher  (Ber.,  20,  2784— 2735).— Doebner 

having  found  the  boiling  point  of  a-ethylquinoline  to  be  245 — 246'' 
(Abstr.,  1887.  504),  the  author  has  redetermined  the  boiling  points  of 
a-  and  7-ethylquinoline  {ihirl.,  279)  by  converting  the  bases  into  the 
platinochlorides,  recrystallising  these  repeatedly  from  concentrated 
hydrochloric  acid,  and  reg*enerating  the  bases  from  the  pure  salts  by 
means  of  hydrogen  sulphide.  a-Ethylquinoline  boils  at  2566 — 258'6" 
(corr.)  and  7-ethylqQinoline  boils  at  271 — 274°  (corr.),  and  the  pure 
platinochlorides  melt  at  189°  and  203°  respectively.  From  the  pure 
bases,  cliromates  were  prepared  crystallising  in  red  needles,  and  crys- 
talline zincorhhri'defi  were  also  obtained,  that  of  the  7-base  forming 
white,  concentrically- grouped  needles  melting  at  195°. 

Diefliylquiiiolinp,  obtained  by  the  decomposition  of  the  mercuro- 
chloride  {loc.  cit),  is  a  colourless  liquid  having:  a  quinolire-like 
odonr,  and  boiling  at  282'8— 284-8°  (corr.).  The  platinochloride, 
rC<,H,NEto)2,H2PtCl6,  crystallises  in  orano-e-red  needles,  and  melts  at 
217°  after  prcvions  blackening.  On  oxidation  with  chromic  acid,  the 
base  yields  a  small  quantity  of  an  acid  which  crystallises  in  asbestos- 
coloured  needles  melting  at  190°.  W.  P.  W. 

Orthohydroxyquinolinecarboxylic  Acid.  By  R.  Schmitt  and 
P.  Engelmann  (Ber.,  20,  2690 — 2695). — Further  examination  of  ortho- 
hydroxyqninolinecarVtoxylic  acid  (Abstr.,  1887,  738)  shows  that  it 
begins  to  fuse  at  137",  that  carbonic  anhydride  and  orthohydroxy- 
quinoline  are  formed  at  144 — 145°,  and  that  the  decomposition  is 
complete  at  150°.  The  ammonium  salt,  0H-C,:N'H5-C00NH,  +  HoO, 
crystallises  in  elistenino-,  pale-vellow  needles,  and  is  soluble  in  water  ; 
the  barium,  salt,  (OH-C9NH5-COO)oBa  +  2H2O,  crystallises  in  long, 
silky  needles,  and  is  sparingly  soluble  in  water  ;  the  calcium  salt  crys- 
tallises in  stellate  groups  of  prisms ;  a  basic  barium  salt,  CioNHsOaBa, 
and  a  basic  calcium  salt  were  also  prepared ;  the  former  is  very 
sparingly  soluble  in  water.  The  phenyl  salt,  OH'CpNHs'COOPh, 
obtained  by  heating  equimolecular  proportions  of  the  acid  and  phenol 
at  170°,  forms  colourless,  short  prisms  and  melts  at  225 — 226°.  The 
Jiydrochloride  of  the  acid,  OH'C9NH5*COOH,HCl,  crystallises  in  large 
prisms,  and  the  iiifrate  in  yellow  needles  ;  both  salts  are  decomposed 
by  water.  On  treatment  with  strong  nitric  acid,  a  dinitrohydroxy- 
quinoline  is  obtained  which  is  probably  identical  with  that  described 
by  Bedall  and  Fischer  (Abstr.,  1881,  613;  Ber.,  14,  1368)  ;  it  crystal- 
lises in  golden-yellow  scales,  melts  at  276°  with  blackening  and  the 
evolution  of  gas,  is  sparingly  soluble  in  most  solvents,  and  readily 
decomposes  alkaline  carbonates,  forming  the  corresponding  salts. 

Nitrohydroxyquinolinecarhoxylic,  acid,  N02*C9NH4(OH)-COOH,  is 
prepared  by  heating  the  nitrate  of  orthohydroxyquinolinecarboxylic 
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acid  with  acetic  acid  at  100°  ;  the  resultini!^  brown  mass  is  extracted 
with  acetic  acid  until  it  becomes  yellow,  and  is  then  purified  bj 
solution  in  hydrochloric  acid  and  subsequent  precipitation  with  water. 
It  crystallises  from  water  in  yellow  needles  showing  a  vitreous  lustre, 
decomposes  at  200°  with  the  evolution  of  carbonic  anhydride,  and  dis- 
solves readily  in  concentrated  hydrochloric  acid,  in  alkalis  and  in  alka- 
line carbonates,  but  is  sparingly  soluble  in  acetic  acid.  When  heated 
above  2(j0°,  yiitrohydroxyquinoline,  jSTO^'CgNHs'OH,  is  formed;  this 
crystallises  in  yellow  needles,  melts  at  173°,  is  rea  'ily  soluble  in  acetic 
acid  and  hot  hydrochloric  acid,  less  so  in  alcohol  and  ether.  On  treatment 
with  bromine  (2  mols.)  at  100°,  a  dibromohydroxyquinoline  identical 
with  that  prepared  by  Bedall  and  Fischer  (he.  cit.)  is  obtained  together 
with  hromohydroxy quill olinecarioxyh'c  acid,  OH'C9l^H4Br*COOH  ;  this 
crystallises  in  matted,  citron-yellow  needles,  melts  at  233 — 235° 
with  tlie  evolution  of  carbonic  anhydride,  and  yields  a  hydrochloride 
which  crystallises  in  well-formed  tables,  and  decomposes  when  boiled 
with  water.  BromoJiydroxyquinoline,  CgNHsBr-OH,  formed  quanti- 
tatively when  the  bromo-acid  is  heated  at  200°,  crystallises  in  white 
needles,  melts  at  119 — 120°,  and  is  readily  soluble  in  the  ordinary 
solvents  except  water.  W.  P.  W. 

Parahydroxyquinolinecarboxylic  Acid.  By  R.  Schmitt  and  J. 
Altschul  (Ber.,  20,  2695 — 2698). — When  potassium  parahydroKv* 
quinoline  is  heated  with  liquid  carbonic  anhydride  in  an  autoclave  at 
170°  for  six  to  seven  hours,  a  quantitative  yield  of  potassium  para- 
hydroxyquinolinecarboxylate  is  obtained ;  the  sodium-compound 
cannot  be  substituted  for  the  potassium-derivative  in  this  reaction. 
Far  ally  droxyquinolinecarloxylic  acid,  OH'CgNIls'COOH,  crystallises 
from  water  in  yellowish- white  flocks  consisting  of  microscopic  prisms, 
melts  at  203 — 204°  with  the  evolution  of  carbonic  anhydride  and 
formation  of  parahydroxy quinoline,  and  is  sparingly  soluble  in  alcohol, 
ether,  benzene,  and  hot  water.  Ferric  chloride  colours  the  aqueous 
solution  red.  The  hydrocJdoride,  OH-C9NH5'COOH,HCl,  crystal- 
lises in  long,  colourless  needles,  or  from  concentrated  hydrochloric 
acid  in  short,  thick  prisms,  is  decomposed  by  water,  and  yields  a 
well-crystallised  platinochloride  ;  the  nitrate,  formed  by  digesting  the 
acid  with  nitric  acid  (sp.  gr.  =  1*35),  crystallises  in  large,  white 
needles,  and  is  decomposed  by  water.  The  ammonium  salt,  with 
^  mol.  H2O,  crystallises  in  long,  colourless  needles,  and  is  soluble  in 
water,  the  solution  evolving  ammonia  when  boiled  ;  the  barium  salt, 
with  2  mols.  H2O,  crystallises  in  colourless  tufts  of  needles,  and  does 
not  form  a  basic  salt  when  treated  with  barium  hydroxide. 

If  the  nitrate  of  parahydroxyquinolinecarboxylic  acid  is  heated  with 
nitric  acid,  yellowish-red  prisms  separate  on  cooling,  which  when 
treated  with  water  decompose  into  nitric  acid  and  nitrohydroxyquino- 
line;  this  crystallises  in  yellow  needles,  melts  at  136°,  and  is  probably 
identical  with  Skraup's  nitrohydroxyquinoline  (Abstr.,  1882,  92). 

W.  P.  w. 

Constitution  of  Glutazine.  By  H.  v.  Pechmann  (Ber.,  20,  2655 
— 2658;  compare  Abstr.,  1887,  1 55). ^-^lYroa Zw^amj e,  CgHslS'aOa'NOj, 
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is  obtamed  together  with  dinitroglutazine  when  nitrous  oxide  is 
passed  into  a  cold  aqueous  solution  of  glutaziiie.  It  crystallises  from 
water  in  orange-yellow  plates  which  decompose  at  170 — 180°  without 
melting.  Dimtroglutazine,  C6H4K'202(N02)2,  crystallises  from  water 
in  yellow  plates.  Both  compounds  give  colourless  solutions  with 
acetic  acid  and  zinc-dust  which  become  red  when  exposed  to  air. 
When  heated  with  alkali,  they  are  converted,  with  evolution  of  am- 
m.onia,  into  sparingly  soluble  salts  which  crystallise  in  sulphur-coloured, 
matted  needles  and  explode  when  heated.  These  results  make  it 
improbable  that  glutazine  contains  an  amido-group. 

The  nitronitrosamine,  N02*C5H4N202*NO,  is  obtained  when  glutazine 
(1  part)  dissolved  in  the  smallest  amount  of  dilute  aqueous  soda  is 
treated  with  sodium  nitrite  (1  part)  ;  water  is  added  (so  that  the 
whole  amounts  to  30  parts),  and  the  whole  is  poured  into  a  mixture  of 
glacial  acetic  acid  (5  parts)  and  water  (30  parts).  In  a  short  time  it 
solidifies  to  an  orange-coloured  magma.  The  sodium  salt,  C5H3Na]N'405, 
so  obtained  crystallises  in  yellow  needles  with  water  of  crystallisation. 
Acids  precipitate  greenish-yellow  needles  from  the  solution.  When 
the  sodium  salt  dissolved  in  glacial  acetic  acid  is  warmed  with 
1^  excess  of  sodium  nitrite,  the  sodium  salt  of  the  dinitronitrosaminey 
C5H2l*^a]N^507,  separates  as  a  cinnabar- coloured,  crystalline  powder. 
This  dissolves  sparingly  in  water,  readily  in  alkalis.  When  warmed 
with  dilute  acids  nitrous  acid  is  given  off. 

Dihenzoyl glutazine,  C5H4]Sr202Bz2,  is  obtained  by  heating  glutazine 
with  benzoic  chloride  on  a  water- bath  for  two  to  three  hours,  and 
crystallises  from  glacial  acetic  acid  in  lustrous,  brownish  plates  melting 
at  215 — 216°.  It  is  insoluble  in  water  and  in  alkalis,  sparingly  soluble 
in  alcohol. 

The  above  results  show  that  there  are  only  two  hydrogen-atoms  in 
glutazine  displaceable  by  acid  radicles,  and  that  these  are  present  as 

imidohydrogen  as  shown  by  the  formula  NH<^p^  prr^^-C  '.  NH. 

N.  H.  M. 

Reactions  of  CafFeine  and  Caflfeidine.  By  M.  Wernecke 
{Ghem.  Centr.,  1887,  1082— 1084).— Hydriodic  acid,  like  hydrochloric 
acid,  decomposes  caffeine  into  carbonic  oxide  and  anhydride,  formic 
acid,  sarcosine,  ammonia,  and  methylamine ;  if  phosphorus  is  added, 
glycocine  is  formed  instead  of  sarcosine,  whilst  hydrogen  phosphide 
and  phosphonium  iodide  are  evolved.  Although  methyl  iodide  readily 
combines  with  caffeine  to  foi*m  the  methiodide,  the  formation  of  the  cor- 
responding ethyl-compound  presents  considerable  difficulty.  Phenyl- 
hydrazine  will  not  combine  with  caffeine ;  from  this  it  would  seem 
that  in  this  case,  as  an  analogue  of  carbamide,  the  carbonyl-group  is 
directly  combined  with  the  nitrogen-atom. 

Gaffi'iue  chloriodide,  C8Hin]S'40.;,ClI,  is  produced  when  sodium  nitrite 
and  potassium  iodide  are  added  to  a  hydrochloric  acid  solution  of  this 
base  ;  it  forms  golden  needles  melting  at  182 — 183°,  and  is  decom- 
posed into  its  constituents  by  ammonia  or  by  boiling  with  w^ater.  The 
method  proposed  by  Maly  and  Andreasch  for  the  preparation  of  caffei- 
dine  presents  no  advantage  over  that  of  Strecker.     Caffeine  sulphate 
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differs  from  the  liydroiodide  in  that  the  former,  when  heated,  turns 
pnrple-red,  whilst  the  latter  yields  a  green  mass  ;  the  anrochloride 
of  caffeine  cannot  be  isolated.  The  base  is  best  separated  from  the 
sulphate  bv  means  of  basic  lead  carbonate.  Methylcaffe'idine  hydr- 
iodide  is  not  a  well-defined  sabstance,  but  the  free  base  is  crystalline 
and  melts  at  86 — 88°;  dimethylcaffeidine  forms  leaflets  melting  at 
123°. 

The  author  ascribes  the  following  constitution  to  caffeidine, 

CO<NM:^H>C-KHMe.  ^   ^   ,._ 

Hydroquinine.  By  0.  Hesse  (Annalen,  241,  255 — 287). — Hydros 
quinine,  CooH26l^a02,  exists  ready  formed  in  cinchona  bark,  and  is 
present  in  varying  quantities  in  commercial  quinine.  It  is  con- 
veniently prepared  from  the  mother-liquor  obtained  in  the  manu- 
facture of  the  acid  sulphate  of  quinine.  The  mother-liquor  is 
neutralised  and  the  neutral  salt  dissolved  in  sulphuric  acid,  quinine 
monosulphate  crystallises,  and  the  mother-liquor  containing  the  hydro- 
quinine  is  again  neutralised.  By  repeating  these  operations  a  salt  is 
obtained  containing  30  per  cent,  of  hydroquinine  sulphate.  The  quinine 
is  removed  by  oxidising  the  solution  in  sulphuric  acid  with  potassium 
permanganate,  the  mixture  is  filtered  and  the  hydroquinine  liberated 
by  the  addition  of  an  alkali  and  extracted  with  ether.  The  base  is 
deposited  from  its  solution  in  chloroform  in  needles  and  from  hot 
acetone  in  long  plates.  Many  of  the  properties  of  the  compound  have 
been  previously  described  by  the  author  (Abstr.,  1882,  1113).  It  is 
lasvogyrate  [^Jd  =  —142-2°  for  a  2*4  per  cent,  solution  in  95  per 
per  cent,  alcohol  at  20°,  and  [ajc  =  — 227*1°  for  an  aqueous  solution 
of  the  same  strength  under  similar  conditions.  (40  c.c.  normal  hydro- 
chloric acid  were  contained  in  each  100  c.c.  of  water  used  for  the  solu- 
tion.) When  ammonia  is  added  to  a  solution  of  equal  molecular  propor- 
tions of  cupreine  and  hydroquinine  in  water  containing  sulphuric  acid, 
and  the  acid  mixture  extracted  with  ether,  a  crystalline  compound  of 
cupreine  and  hydroquinine  is  obtained,  C2oH26N202,Ci9H22N202  +  2H2O. 
Hydroquinine  forms  similar  compounds  with  conchinine  and  hydro- 
conchinine.  It  also  unites  with  two  and  with  three  molecules  of 
cinchonidine,  forming  crj^stalline  compounds  which  do  not  contain  any 
water  of  crystallisation.  Analogous  compounds  are  formed  with 
hydrocinchonidine  and  with  homocinchonidine. 

AnethoUhydroquinirie,  (C2oH26]N'202)2,CioHi20  +  2H2O,  is  deposited 
in  quadratic  prisms  from  a  solution  of  5  parts  of  hydroquinine  and 
1  part  of  anetho'il  in  warm  alcohol. 

Hydroquinine  forms  three  series  of  salts,  which  are  as  a  rule  more 
soluble  than  the  corresponding  salts  of  quinine.  The  normal  sulphate, 
(C2oH26N202)2,H2S04  +  6H2O,  lias  been  previously  described  (loc.  cit.). 
It  forms  a  crystalline  compound  with  phenol,  (C2oHo6N202)2S03,C6H60 
+  2H2O,  which  is  sparingly  soluble  in  cold  water.  The  acid  sulphate, 
CooH26N'202,S04H2  +  3H2O,  is  freely  soluble  in  water  and  alcohol. 
At  140°,  the  anhydrous  salt  is  converted  into  hydroquinine  sulphate. 
The  disulphate   is  amorphous.     Dichroic   crystals  resembling  hydro- 
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quinine  herepatliite  are  obtained  by  adding  potassinm  iodide  (2  mols.) 
to  an  alcoholic  solution  of  the  acid  sulphate  (4  mols.),  and  acting  on 
the  product  with  an  alcoholic  solution  of  iodine. 

Hydroquimne  hyposulphite^  (C2oH26N202)2,H2S202  +  2H2O,  forms 
white  prisms  sparingly  soluble  in  water.     The  hydrochloride, 

C2oH26T^202HCl  4-  2H,0, 

crystallises  in  prisms,  and  is  freely  soluble  in  alcohol  and  water.  The 
platinocMorides,  (C2oH26N'202)2,H2PtCl6  +  SHaO  and  C2oH26N202,H:2PtCl8 
+  2H2O,  are  amorphous  and  are  sparingly  soluble  in  water;  the 
mercurochloride,  (CooH26N202HCl)2HgCl2,  crystallises  in  needles.  The 
hydrobromides,  C2oH25N202,HBr  +  2H2O  and  CooH26N202,2HBr  +  3H2O, 
also  form  needles.  The  neutral  hydriodide  is  a  colourless  oily  liqnid 
which  solidifies  to  an  amorphous  mass.  Potassium  iodide  produces 
in  acid  solutions  of  hydroquinine  salts  a  yellow,  crystalline  precipi- 
tate of  the  acid  hydriodide,  C2oH26N202,2HI  +  4H2O.  On  the 
addition  of  iodine  to  the  alcoholic  solution  of  this  salt,  dichroic, 
needle-shaped  crystals  of  the  composition  C2oH26N20,2(IHJ2)  are 
deposited.  The  acetate,  C2oH.26N202,C2H402  +  SHoO,  crystallises  in 
needles  and  is  freely  soluble  in  alcohol  and  water.  The  henzoate 
and  salicylate  dissolve  freely  in  alcohol.  The  henzoate  is  anhydrous. 
The  piperonate,  C2oH26N202,C8H604,  is  soluble  in  water  and  in  chloro- 
form. The  oxalate  is  deposited  from  hot  alcohol  in  prisms  containing 
6    mols.    H2O.     The  tartrate    also    crystallises   in  prisms    containing 

2  mols.  HoO.  It  is  soluble  in  alcohol,  water,  and  in  a  mixture 
of  alcohol  and  chloroform.     The  citrate  and  arsenate  crystallise  with 

3  0  mols.  H2O,  the  phosphate  with  7  mols.  HoO.  The  chromate, 
(C2oH26N202)2H2Cr04  +  6H0O,  forms  golden  needles.  The  dichromate 
is  an  oily  liquid. 

Hydroquinicine  dissolves  freely  in  ether,  alcohol,  chloroform,  and  in 
dilute  acids.  The  solution  in  dilute  sulphuric  acid  is  yellow ;  the 
colour  changes  to  green  on  the  addition  of  chlorine  water  and  ammonia, 
but  the  mixture  is  not  fluorescent.  An  ethereal  solution  of  oxalic 
acid  produces  in  an  ethereal  solution  of  hydroquinicine  an  amorphous 
precipitate  soluble  in  chloroform.  The  normal  sulphate  crystallises 
in  needles  and  dissolves  freely  in  alcohol  and  in  water. 

Hydroquinine  platinochloride,  C2oH26N202,HoPtCl6  +  H2O,  forms 
orange-coloured  crystals.  Hydroquinine  unites  with  methyl  iodide, 
forming  the  compound  C2oH26N202,MeI  -1-  C2H6O.  It  crystallises  in 
prisms  of  a  yellow  colour  and  dissolves  in  hot  alcohol.  It  melts 
at  218°.  On  treatment  with  silver  chloride,  it  is  converted  into 
the  chloride  C2oH26N202,MeCl  +  2H2O.  The  acid  platinochloride, 
C2oH26N202,Me*HPtCl6  -f  2H2O,  forms  orange-coloured  crystals,  and 
the  normal  salt,  (C2oH26N202Me)2,PtCl6,  pale-yellow  needles.  Hydro- 
quinine methylhydroxlde  is  amorphous.  It  is  soluble  in  alcohol 
and  water.  The  solutions  are  caustic  and  absorb  carbonic  anhy- 
dride. 

Acetylhy droquinine,  C20II26N2O2AC,  is  amorphous.  It  melts  at  40° 
and  dissolves  freely  in  alcohol,  ether,  benzene,  and  in  acids.  The 
solution  is  Isevogyi'ate,  and  the  solution  in  sulphuric  acid  is  fluorescent. 
The  platinochloride  contains  2  mols.  H2O,  and  the  normal  sulphate, 
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wliich  is  soluble  in  hot  water  and  alcohol,  crystallises  with  9  molf-~. 
HoO. 

Hydroquinine  is  converted  into  hydrocnpreine  dihydrochloride  by 
the  action  of  hydrochloric  acid,  sp.  gr.  1-125,  at  150°.  Hydrocwpreine, 
C,9H2iN202  +  2H2O,  exists  as  a  crystalline  powder  freely  soluble  in 
ether,  alcohol,  and  chloroform.  It  melts  at  168 — 170°,  and  exhibits 
a  strong  basic  reaction  and  forms  crystalline  salts.  Solutions  of  the 
normal  salts  have  a  greenish-yellow  colour,  the  acid  salts  are  colour- 
less. The  sulphate,  (Ci9H2iN202)2,H2S04,  is  sparingly  soluble  in  water 
and  in  alcohol.  The  tartrate  is  sparingly  soluble  in  water,  but  the 
dihydrochloride,  Ci9H2iN'202,2HCl  +  H2O,  is  freely  soluble  in  water. 
The  acid  platinochloride,  Ci9H24N202,H2PtCl6,  is  crystalline  and  in- 
soluble in  water. 

Hydroquininesulphonic  acid,  C2oH25N202'S03H  +  H2O,  is  prepared  by 
dissolving  hydroquinine  in  sulphuric  acid  at  the  ordinary  tempera- 
ture. The  solution  is  poured  into  water  and  mixed  with  excess  of 
ammonia.  The  acid  crystallises  in  cubes  and  is  soluble  in  boiling 
water,  alcohol,  and  hot  solutions  of  alkalis.  It  dissolves  freely  in 
acids,  with  which  it  forms  crystalline  compounds.  The  anhydrous 
acid  melts  at  239°. 

The  presence  of  hydroquinine  in  cinchona  bark  vitiates  the  results 
obtained  in  the  estimation  of  quinine  by  the  ordinary  polariscopic 
method.  W.  C.  W. 

Apocinchine  and  Apochinine.  By  W.  J.  Comstock  and  W. 
KoENiGS  (JJer.,  20,  2674 — 2689). — Analyses  of  salts  and  bromo- 
derivatives  of  apocinchine  show  that  the  formula  previously  assigned 
to  the  base  (Abstr.,  1882,  224)  must  be  altered  to  CieUigNO  ;  the 
formula  ascribed  to  ethylapocinchinic  acid  (Abstr.,  1885,  1248)  is, 
however,  retained.  The  authors  now  attribute  the  formation  of  the 
combustible,  gaseous  halogen  compound  (?  methyl  chloride)  in  the 
preparation  of  apocinchine  to  some  secondary  change  in  the  reaction. 
Apocinchine  hydrohromide,  Ci9Hi9N^O,HBr,  crystallises  from  alcoholic 
hydrogen  bromide  in  small,  yellow  needles,  and  melts  at  about  256'; 
tbe  hydriodide,  Ci9lIi9NO,HI,  is  a  yellow,  crystalline  salt;  t\\Q  platino- 
chloride,  (Ci9Hi9NOjo,H2PtCl6,  forms  orange-yellow  crystals  and  meit3 
at  about  235°.  The  ace^T/^ derivative,  CylligN'OAc,  forms  practically 
colourless  crystals,  and  melts  at  118 — liy"" ;  the  double  phosphates  of 
apocinchine  and  ammonium,  barium,  and  potassium,  were  also  pro- 
pared,  and  crystallise  well. 

Bromapocinchi7ie,  CigHisNOBr,  is  prepared  by  gradually  adding 
bromine  to  apocinchine  hydrohromide  dissolved  in  equal  parts  of 
cliloroform  and  acetic  acid  until  the  yellow  perbromide  begins  to 
separate ;  sodium  hydrogen  sulphite  is  then  added  and  the  base 
obtained  from  the  chloroform  and  aqueous  layers  by  evaporation  and 
precipitation.  It  is  crystalline,  melts  at  186 — 188",  and  is  readily 
soluble  in  aqueous  soda,  benzene,  chloroform,  and  ethyl  acetate,  less 
so  in  alcohol,  carbon  bisulphide,  ether,  and  light  petroleum.  Brom- 
apociuchine  is  not  altered  by  prolonged  boiling  with  alcoholic  soda, 
and  yields  bromoform  and  cinchonic  acid  on  oxidation  with  4  per  cent, 
chromic  acid  solution. 
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.  Bihromethylapocinchine,  CigHigNBro-OEt,  is  prepared  by  adding  ethyl- 
apocinchirie  (]0  grams)  to  well-cooled  bromine  (15  c.c.),  digesting  the 
product  after  12  hours  with  sodium  hydroofen  sulphite,  and  extracting 
^ith  alcoiiolic  ammonia;  the  deposit  from  the  alcoholic  solution  is 
then  boiled  with  dilute  sulphuric  acid,  the  resulting  solution  treated 
with  ether  and  aqueous  soda,  and  the  base  obtained  from  the  ethereal 
layer  by  evaporation.  It  melts  at  116 — 118°.  The  alkaline  solution, 
after  separation  from  the  ether,  is  found  to  contain  dibromapocin- 
chine. 

Ethylapocinchinic  acid  forms  a  crystalline  hydrochloride  and  hydro- 
bromide.  The  silver  salt,  CsoHigNOaAg,  is  a  white,  crystalline  salt 
unaffected  by  light ;  the  plafinochloride,  (C2oHi9N03)2,H2PtCl6,  is  pre- 
cipitated in  voluminous,  slender,  straw-yellow  needles,  which  are  con- 
verted into  small,  compact,  orange-yellow  crystals,  when  the  salt  is 
heated  on  a  water-bath  for  a  short  time. 

Homapocinchine,  C17H15NO,  the  compound  formed  together  with 
carbonic  anhydride  and  ethyl  chloride  when  ethylapocinchinic  acid  is 
heated  at  130°  with  hydrochloric  acid  (loc.  cit.),  crystallises  from 
dilute  alcohol  in  colourless  crystals  which  contain  water  of  crystallisa- 
tion and  melt  at  184 — 185°.  It  is  sparingly  soluble  in  water,  ether, 
benzene,  and  chloroform,  readily  soluble  in  hot  alcohol,  and  differs 
from  apooinchine,  to  which  it  shows  much  similarity,  in  its  ready 
solubility  in  dilute  aqueous  soda.  The  hydrohromide,  CnHisNOsHBr 
4-  H2O,  crystallises  in  glistening,  transparent,  yellow  needles  or 
prisms,  melts  at  221 — 222°,  and  is  sparingly  soluble  in  water  and  in 
excess  of  dilute  hydrobromic  acid.  The  e^/i//Z- derivative  yields  a 
crystalline,  yellow  sulphate.  On  fusion  with  potassium  hydroxide, 
homapocinchine  is  converted  into  a  compound  which  probably  corre- 
sponds to  oxyapocinchine.  When  oxidised  in  very  dilute  solution  with 
permanganate,  ethylapocinchine  yields  a  mixture  of  solid  acids  which 
dissolve  in  dilute  sulphuric  acid  and  alkalis.  Ethylapocinchinic  acid 
is  one  constituent  of  the  mixture.  To  effect  a  separation,  the  product 
is  boiled  with  hydrobromic  acid  (sp.  gr.  1*49),  and  the  solution  treated 
with  aqueous  soda  which  precipitates  homapocinchine  ;  careful  acidifi- 
cation of  the  filtrate  then  precipitates  a  mixture  of  at  least  two  acids, 
of  which  the  one  of  lower  melting  point  is  the  more  soluble  in  alcohol. 
The  more  soluble  acid,  dgHigNOi  or  C19H15NO4,  dissolves  in  dilute 
mineral  acids,  melts  at  230°  with  the  evolution  of  gas,  and  at  240°  yields 
carbonic  anhydride  and  a  compound,  Ci7H]3N02.  This  crystallises 
from  dilute  alcohol  in  colourless,  silky  needles,  melts  at  223°,  is  not 
volatile  without  decomposition,  and  is  soluble  in  dilute  acids  and 
alkalis.  The  hydrobromide,  sulphate,  and  nitrate  are  crystalline,  and 
sparingly  soluble. 

Acetyloxyapocinchine,  CigHisNOaAc,  melts  at  201 — 203°,  and  is 
soluble  in  alcohol,  benzene,  and  light  petroleum. 

From  considerations  based  on  analyses  of  its  salts,  the  authors  have 
adopted  the  formula  C19H19NO2  for  chinine,  instead  of  that  previously 
proposed  (Abstr.,  1885,  910),  Chinine  hydrobromide,  Ci9H,9X02,HBr, 
crystallises  in  long,  sulphur-yellow  needles,  and  is  decomposed  by 
water. 

The  remainder  of  the  paper  is  devoted  to  a  discussion  of  the  con- 
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siitution  of  these  alkaloids,  in  which  the  authors  adhere  to  the  views 
ah-eadj  put  forward  with  regard  to  apociiichine  (Abstr.,  1885,  1248  ; 
1887,  600),  and  suggest  that  cinchine  may  possibly  be  a  dialkyl- 
amidophenylquinoline,  and  that  the  second  benzene  nucleus  is  present 
in  a  partially  hydrogenated  form.  W.  P.  W. 

Strychninesulphonic  Acids.  By  C.  Stoehr  (Ber.,  20,  2783— 
2734<). — A  note  calling  attention  to  the  fact  that  the  results  obtained 
by  Guareschi  (Abstr.,  1887,  853)  are  essentially  the  same  as  those 
previously  arrived  at  by  the  author  (Abstr.,  1886,  269). 

W.  P.  W. 

Peculiar  Modification  of  Urobilin.  By  E.  Salkowsky  (Chem. 
Centr.,  18,  1089). — On  examination  of  a  sample  of  urine  peculiarly 
rich  in  urobilin,  it  was  observed  that  on  keeping  this  colouring 
matter  disappeared  without  any  marked  change  of  the  colour  of  the 
urine.  This  conversion  of  the  urobilin  seems  not  to  be  conditioned 
by  the  aramoniacal  fermentation  of  the  urine  or  by  the  presence  of 
micro-organisms.  Urobilin  is  a  substance  readily  decomposed,  and 
passes  into  a  modification  which,  although  still  coloured,  shows  no 
absorption-bands,  nor  fluorescence  with  zinc  chloride  in  ammoniacal 
solution,  and  is  not  taken  up  by  chloroform.  It  is  probable  that  in 
most  normal  urines,  urobilin,  as  well  as  its  decomposition-products,  is 
present.  V.  H.  Y. 

Chemical  Formation  of  Albumin.  By  C.  F.  W.  Krukenberg 
(Ghem.  Centr.,  1887,  1085), — When  keratin,  previously  purified  by  the 
action  of  pepsin  and  trypsin,  is  heated  with  water  in  a  sealed  tube,  it 
dissolves  to  form  an  alkaline  liquid,  possessing  a  strong  odour  of 
hydrogen  sulphide.  This  liquid  contains  a  non-dialy sable  substance, 
keratinose,  precipitated  by  ammonium  sulphate,  which  agrees  with 
hemialbumose  as  regards  these  reactions,  although  it  does  not  give 
the  hydrochloric  acid  test.  Keratinose  is  converted  by  pepsin  and 
hydrochloric  acid  at  a  blood-heat  into  keratinpeptone,  which  is  not 
precipitated  by  ammonium  sulphate.  Under  the  same  conditions 
spongin  yields  spongionose,  a  soluble,  indi:ffusible  substance  ;  this  is 
also  converted  into  spongiopeptone.  By  the  decomposition  of  spongin, 
carbamide  seems  to  be  formed.  The  autlior  considers  that  the  albu- 
minoids and  skeletins  are  related  to  albumin  as  methyl  to  methyl 
ether.  Y.  H.  Y. 

Coagulation  of  Albumin.  By  Y.  Michatloff  {Chem.  Centr., 
1887,  1088). — According  to  the  author  the  coagulation  of  albumin  is 
due  to  one  of  two  phenomena,  namely,  the  true  coagulation  induced  by 
the  action  of  ferments  or  heat,  a  process  analogous  to  etherification  or 
the  formation  of  polyhydro-silicates  or  glycols,  and  a  pseudo-coagula- 
tion caused  by  a  loss  of  "  gelati nose- water,"  which  corresponds  with 
the  loss  of  water  of  crystallisation  of  salts.  The  coagulating  power  of 
salts  on  solutions  of  albumin  is  dependent  on  the  nature  of  the  acid 
and  base  therein  contained ;  the  maximum  effect  is  produced  by 
ammonium,  the  mean  by  sodium,  and  the  minimum  by  potassium 
salts.     Again,  in  the  case  of  ammonium  salts,  the  sulphate  is  more 
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efficient  than  the  nitrate,  and  of  potassium  salts  the  sulphate  than  the 
chloride.  V.  H.  V. 

Egg  Albumin  and  Albnmoses.  By  R.  H.  Chittenden  and  P.  R. 
Bolton  {Studies  from  Lab.  Fhtjdol.  Chem.,  Yale  Utdv.,  2,  120 — 155). 
— These  experiments  were  designed  to  contrast  the  products  of  diges- 
tion of  e^^  albumin  with  those  obtained  by  Kiilme  and  Chittenden 
from  fibrin.  Four  samples  of  albumin  were  prepared ;  in  some  cases 
it  was  separated  from  globulin  by  saturation  with  magnesium  sul- 
phate, in  others  by  dilution  and  the  subsequent  addition  of  acetic 
acid.  An  elementary  analysis  of  these  four  samples  gave  the  following 
average  percentages  :—C,  5218;  H,  6-93;  N,  15-81;  S,  1-87;  0, 
23-21.  Further,  coagulated  products  did  not  differ  in  composition 
from  non-coagulated  albumin.  These  results  do  not  agree  with  any 
of  the  formulae  ascribed  to  albumin  by  previous  observers. 

Peptic  digestion  of  the  albumin  resulted  in  the  formation  of  albu- 
minoses  of  which  the  percentage  composition  and  reactions  were 
determined.  In  composition  they  were  found  to  differ  from  each 
other  somewhat^ more  than  the  albumoses  from  fibrin;  collectively, 
however,  there  is  less  difference  in  composition  between  the  albu- 
moses and  the  eg^  albumin  from  which  they  were  formed  than  in 
the  case  of  the  albumoses  from  fibrin.  The  following  table  gives 
the  final  results  : — 


Fibrin  products. 

Egg  albumin  products. 

Proto- 
albumose. 

Deutero- 
albumose. 

Fibrin. 

Proto- 
albumose. 

Deutero- 

albuniose. 

albumin. 

c 

H 

N 

S 

o 

50-77 
6-78 

17-14 
1-08 

24  23 

50-65 
6-83 

17-17 
0-97 

24-38 

52-68 
6-83 

16-91 
1-10 

22-48 

51-07 
6-98 

16  00 
1-95 

24-00 

51-62 
6-97 

15-82 
1-96 

23-63 

52-33 
6-98 

15-85 
1-82 

23  -02 

In  their  reactions  the  different  albumoses  (proto-,  deutero-,  hetero-, 
and  dys-albumose)  obtained  from  e^g  albumin  do  not  differ  essentially 
from  those  obtained  from  fibrin.  W.  D.  H. 


Metallic   Compounds  of  Albumin    and    Myosin.     By  R.  H. 

Chittenden  and  H.  H.  Whitkhouse  (Studies  from  Lab.  Physiol. 
Chem.,  Yale  Univ.,  95 — 125). — Many  researches  on  the  subject  of  the 
metallic  compounds  of  albumin  have  been  carried  out  since  Lieber- 
kiihn  attempted  to  establish  the  molecular  weight  of  albumin  by  the 
analysis  of  copper  albuminate.  The  more  recent  work  of  Harnack 
(Abstr.,  1882,  747)  showed  that  two  compounds  of  albumin  (from 
white  of  eg^)  with  copper  occur,  one  containing  1"35  per  cent.,  and 
the  other  2-64  per  cent,  of  copper.  In  the  present  research,  albumin 
was  freed  from  globulin  by  the  use  of  dilute  acetic  acid,  and  both  the 
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acetate  and  sulphate  of  copper  were  used  in  the  preparation  of  the 
albuminate.  The  precipitate  was  well  washed  with  water,  powdered, 
and  dried.  The  percentage  of  copper  was  first  determined  as  cupric 
oxide  bj  ignition  and  weighing  :  the  oxide  was  then  dissolved  in  dilate 
nitric  acid,  treated  with  hydrogen  sulphide,  and  the  amount  of  cuprous 
sulphide  obtained  weighed.  By  the  former  method,  in  15  prepara- 
tions the  average  result  was  1'17  per  cent,  of  copper;  and  by  the 
latter  method  0*94  per  cent.  ;  the  preparations,  therefore,  contain  0-23 
per  cent,  of  ash.  In  order  to  obtain  less  ash,  Harnack  dissolved  the 
albuminate  in  sodium  carbonate  and  reprecipitated  it  by  the  careful 
addition  of  acid;  this  process  was  repeated  several  times.  This 
treatment  certainly  increases  the  percentage  of  copper,  but  is  a 
source  of  error,  as  the  sodium  carbonate  withdraws  a  portion  of  the 
albumin.  Long-continued  washing  with  water  also  causes  partial 
dissociation  of  the  compound.  The  results  obtained  correspond  with 
the  formula  (C72Hii2Ni8S022)i  H-  Cu  —  H-^. 

A  normal  lead  salt  causes  a  small  precipitate  when  added  to  albu- 
min, whilst  with  basic  lead  acetate  the  albumin  is  completely  precipi- 
tated. This  confirms  the  previous  statement  of  Berzelius  {Lehrhuch 
dor  Cliemie,  9,  29).  The  preparations  were  well  washed  from  both 
lead  and  albumin,  dried,  and  the  lead  was  determined,  first  by  simple 
ignition,  and  then  obtained  as  sulphate,  which  was  ignited.  The 
results  indicate  that  more  than  one  compound  of  lead  is  formed,  that 
made  by  the  addition  of  a  large  excess  of  the  basic  acetate,  containing 
about  five  times  as  much  lead  as  the  ordinary  basic  lead  compounds. 
An  iron  compound  which  was  found  to  be  more  stable  than  the 
copper  albuminate,  and  corresponded  fairly  well  with  the  formula 
(C72HnoNi8SOo2)4  +  Fe  —H3,  and  a  zinc  compound,  (C72Hii2Ni8S022)4  + 
Zn  —  H2 ;  acid  compounds  with  uranium,  (C7oHii2N"i8S022)a  +  U  —  H2 ; 
with  mercury,  (C72Hu2Ni8SOo2)4  4-  Hg  —  H2 ;  and  with  silver, 
(C72HU2N  188022)3  +  Ag2  —  H2,  were  also  prepared  and  analysed. 
Much  stress  is  not  laid  on  such  formulae,  as  it  seems  possible  to  form 
a  large  variety  of  compounds  by  simply  modifying  the  conditions  of 
precipitations.  This,  with  the  undoubted  tendency  of  the  compounds 
ro  dissociation,  may  account  for  the  lack  of  agreement  in  the  results 
of  different  workers.  Similar  compounds  prepared  from  myosin 
obtained  by  extracting  ox  fiesh  with  15  per  cent,  ammonium  chloride 
were  prepared,  and  the  percentage  results  show  that  these  two  forms 
of  prote'id  matter  do  not  form  corresponding  compounds  with  the 
metallic  salts  used.     This  is  illustrated  by  the  following  table  : —     " 


L 
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Egg  albumin. 


Mj. 


Copper  compound 

Iron 

Zinc 

Uranyl 

Mercury 

Lead 

Silver 

Nickel 

Cobalt 


0  -94  per  cent.  Cu 

0-95         „         Fe 

0-91 

4-60 

2-89 

2-56 


4-09 


Zn 
U 
Hg 
Pb 

Ag 


1  '17  per  cent.  Cu 
2-29  „  Fe 
0-72 


7-49 
2-43 


4-70 
6-03 


Zn 

U 
Hg 


Ni 
Co 


W.  D.  H. 
Casein  and  Caseoses.    By  R.  H.  Chittenden  and  H.  M.  Painter 

(Studies  from  Lab.  Physiol.  Cheni.,  Yale  Univ.,  2,  156 — 199). — 
Danilewsky  (Zeit.  physiol.  Ghem.,  7,  433)  has  asserted  that  casein  is 
a  mixture  of  two  proteids,  caseoprotalbin,  partially  soluble,  and 
caseoalbumin,  insoluble  in  hot  50  per  cent,  alcohol.  Hammarsten 
(ibifh,  7,  227)  has  shown  that  the  peculiar  behaviour  of  Danilewsky 's 
casein  is  due  to  its  containing  calcium  phosphate,  the  presence  of 
which  impurity  depends  on  the  use  of  hydrochloric  acid  in  the  pre- 
cipitation of  the  casein,  as  this  acid  does  not  favour  the  removal  of 
the  salt  as  well  as  acetic  acid.  He  also  considers  that  casein  is  a 
single  proteid.  In  the  present  research,  seven  distinct  preparations 
of  casein  were  made.  Elementary  analyses  show  a  close  agreement 
throughout,  and  the  results  moreover  accord  closely  with  those  of 
Hammarsten. 

In  the  digestion  of  casein  with  hydrochloric  acid,  peptones  are 
ultimately  formed,  and  the  name  caseose  is  given  to  the  intermediate 
products.  These  were  separated  by  the  methods  of  Kiihne  and  Chit- 
tenden into  proto-,  hetero-,  and  deulero-caseose,  which  correspond  with 
the  albumoses  with  similar  names.  The  quantity  of  heterocaseose 
obtained  was  usually  very  small.  The  reactions  characteristic  of 
albumoses  apply  generally  to  the  caseoses.  Unlike  proto-albumose 
however,  protocaseose  is  precipitated  from  aqueous  solutions  b}^  acetic 
acid.  The  average  of  the  analyses  of  10  preparations  of  proto- 
caseose  gives  the  following  percentage  results  : — 


^ 

C. 

H. 

N. 

S. 

0. 

Protocaseose   

Casein 

52-89 
53-30 

7-10 
7-07 

15-94 
15-91 

0-95 
0-82 

23-12 
22  03 

Deuterocaseose  contains  a  smaller  percentage  of  carbon  than  proto- 
caseose, and  heterocaseose  contains  fully  as  much  carbon  as  casein 
itself. 

An  insoluble,  semi-gelatinous  substance  which  separates  in  the 
first  stage  digestion  has  not  yet  been  investigated.  Weyl's  com- 
mercial "  casein-peptone  "  contains  large  quantities  of  caseoses. 

W.  D.  H. 
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Animal  Tannin.  By  M.  Villon  (Ghem.  Neivs,  56,  175). — Com 
weevils  {Calandra  granarla)  were  killed,  groand  in  a  mortar,  and 
digested  for  one  hour  in  boiling  90  per  cent,  alcohol.  The  residue 
from  the  evaporation  of  the  extract  is  taken  up  with  ethyl  acetate  at 
50°,  and  precipitated  by  means  of  ammoniacal  zinc  acetate.  The  preci- 
pitate is  decomposed  with  oxalic  acid,  and  the  solution  evaporated  in 
a  vacuum.  In  this  way  3  per  cent,  of  a  substance  having  all  the. 
general  properties  of  tannin  is  obtained  from  the  weevils.  This  animal 
tSLunin,  fractico7'nitannin,  forms  small  reddish-yellow  scales. 

D.  A.  L. 


Physiological    Chemistry. 


Influence  of  some  Organic  and  Inorganic  Substances  on 
Gas  Metabolism.  By  R.  H.  Chittenden  and  G.  W.  Cummins 
(Studies  from  Lab.  Physiol.  Ghem.,  Yale  Univ.,  2,  200 — 236). — The 
question  investigated  was  the  consumption  of  oxygen  and  the  elimi- 
nation of  carbonic  anhydride.  The  animal,  a  rabbit,  was  confined  in 
a  large  bell-jar,  through  which  air  was  drawn  by  means  of  three 
aspirators,  which  were  arranged  to  work  evenly,  and  emptied  them- 
selves in  half  an  hour.  Two-Kfths  of  the  mixed  air  was  drawn  suc- 
cessively through  three  absorption- tubes,  each  of  which  contained 
100  c.c.  of  standard  baryta.  The  carbonic  anhydride  was  estimated 
by  titration  with  standard  oxalic  acid.  The  results  obtained  are  not 
absolute,  but  express  quite  well  the  comparative  action  of  the  various 
substances  experimented  with.  It  was  found  necessary  to  have  the 
animal  in  a  state  of  hunger  during  an  experiment.  Accordingly  it 
was  deprived  of  food  for  three  days  previous  to  the  experiment,  as 
well  as  during  the  three  days  for  which  the  experiment  lasted.  During 
the  last  two  of  the  three  days,  the  substance  experimented  with  was 
given  in  small  and  oft-repeated  doses.  Every  day  numerous  deter- 
minations of  carbonic  anhydride  were  made,  and  comparison  could 
then  be  made  between  the  normal  excretion  of  that  substance  and 
that  during  the  administration  of  the  drug.  Observations  were  also 
made  on  the  body  temperature.  The  following  are  briefly  the  results 
obtained  with  the  following  substances  : — Uranyl  nitrate  acts  slowly, 
but  when  taken  in  sufficient  quantity  tends  to  raise  materially  the 
body  temperature,  and  increase  very  noticeably  the  excretion  of  car- 
bonic anhydride.  Copper  sulphate  shows  a  marked  influence  in 
depressing  body  temperature,  and  a  still  greater  influence  in  dimi- 
nishing the  production  of  carbonic  anhydride.  Arsenious  oxide 
given  in  non-toxic  doses  also  diminishes  the  excretion  of  carbonic 
anhydride,  presumably  through  its  action  on  the  metabolic  activity 
of  the  tissue  cells.  Tartar  emetic  acts  similarly.  Morphine  sulphate 
has  but  little  action ;  a  slight  fall  in  the  excretion  of  carbonic  anhy- 
dride immediately  after  a  dose  must  be  attributed  to  the  semi- 
somnolent  condition  of  the  animal.  Quinine  sulphate,  which  is  so 
important  as  an  antipyretic,   is   found  in  a   healthy  hungry  rabbit 
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to  have  only  a  very  slio^ht  depvessin^  influence  on  body  tem- 
perature, and  a  minimum  effect  on  the  production  of  carbonic  anhy- 
dride. Cinchonidine  sulphate  produced  a  slight  rise  of  temperature 
and  a  gradual  diminution  in  the  amount  of  carbonic  anhydride 
excreted  ;  it  also  caused  tetanic  convulsions  and  finally  death.  Anti- 
pyrine  had  little  effect,  the  only  change  being  a  fall  in  temperature 
just  before  death.  W.   D.  H. 

Action  of  Uranium  Salts  on  Digestive  Ferments.    By  R.  H. 

Chittenden  and  M.  T.  Hutchinson  (Studies  from  Lab.  Physiol.  Chem., 
Yale  Univ.,  2,  55 — 67), — Very  small  quantities  of  urar)ium  salts  pro- 
mote the  activity  of  saliva;  larger  amounts  hinder  and  finally  stop 
its  amylolytic  action.  100  c.c.  of  digestive  mixture  contained  2  c.c. 
of  neutralised  saliva,  and  1  gram  of  pure  potato-starch.  The 
mixture  was  warmed  at  40°  for  30  minutes  and  then  boiled  to  prevent 
further  action  ;  the  amount  of  sugar  present  w^as  estimated  as 
dextrose  by  Fehling's  solution.  This  was  compared  with  other 
digestive  mixtures  to  which  a  certain  percentage  of  a  uranium  salt 
was  added.  The  following  table  illustrates  the  results  obtained  with 
uranyl  nitrate  : — 


Amount  of  salt 
added. 


000  per  cent. 

001 

003         „ 

005 

001 

003 

008 


Total  amount  of 
reducing  substances. 


4135  gram. 

4083  „ 

3873  „ 

3698  „ 

3612  „ 

3131  „ 
trace 


Starch  conTerted. 


37  21  per  cent. 

36-74 

34-85 

33-28 

32-50 

28-17 


Relative  amjlo- 
lytic  action. 


100-0 
98-7 
93-6 
89-4 
87-3 
75-5 


Uranyl  acetate  was  more  inhibitory  in  its  action,  due  possibly  to 
its  greater  acidity ;  0*0003  per  cent,  increases,  0"003  per  cent,  stops 
amylolytic  action.  Experiments  with  similar  results  were  obtained 
with  ammonio-uranous  sulphate,  sodio-uranic  sulphate,  potassio-uranic 
oxychloride,  and  ammonio-uranic  citrate.  The  action  of  the  salts 
varies  with  different  specimens  of  saliva,  according  to  the  amount  of 
proteid  present  which  is  precipitated  by  them.  Loss  of  amylolytic 
power  is  due  in  part  to  partial  direct  destruction  of  the  ferment  as  well 
as  to  change  in  reaction  of  the  fluid.  There  must,  however,  be  some- 
thing in  addition  to  the  mere  presence  of  these  salts  dependent  on 
chemical  constitution  that  controls  the  action  of  the  ferment. 

The  same  salts  were  also  investigated  in  regard  to  their  action  on 
the  proteolytic  action  of  pepsin-hydrochloric  acid.  Similar  series  of 
experiments  were  made,  and  the  results  compared  by  estimating  the 
amount  of  fibrin  left  undigested  after  an  hour's  action.  The  potas- 
sium uranic  oxychloride  was  the  only  salt  that  produced  initial  stimu- 
lating action  on  the  ferment ;  the  others  all  retarded  its  activity. 
^he  diff'erence  in  action  of  the  various  salts  seems  to  depend  on  the 
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acid  liberated  from  them  ;  tlie  acids  whicli  are  not  capable  of  working 
with  pepsin  will  most  readily  retard  gastric  digestion ;  thus  the 
acetate  retards  digestion  more  than  the  nitrate  ;  acetic  acid  mixed 
with  pepsin  is  practically  inactive,  whilst  nitric  acid  is  about  four- 
fifths  as  active  as  hydrochloric  acid. 

A  similar  series  of  experiments  showed  that  uranium  salts  also 
retarded  the  action  of  the  pancreatic  ferment.  W.  D.  H. 

Digestion  in  Rhizopods.  By  M.  Geeenwood  (Journ.  of  Physiid., 
8,  268 — 287). — The  authoress  has  continued  her  observations  on  the 
digestive  processes  in  Amoeba  and  Act inosph cerium  (Abstr.,  1886, 
105?{)  with  the  following  results:  (1.)  The  ingestion  of  solid  matter  is 
promiscuous  in  amoeba,  that  is  nutritious  and  innutritions  matters 
are  taken  in  with  equal  readiness.  Actinosphaerium,  on  the  other 
hand,  rarely  ingests  innutritions  particles.  (2.)  The  act  of  ingestion 
in  amoeba  is  accompanied  by  the  emission  of  pseudopodia;  in  actino- 
sphaerium these  may  or  may  not  be  thrown  out.  (3.)  The  nutritious 
matter  taken  in  by  amoeba  is  not  surrounded  by  fluid  when  it  lies  in 
the  endosac.  (4.)  Nutritious  particles  are  in  both  animals  digested 
by  fluid  poured  out  around  them.  This  fluid  has  no  action  on  the 
cuticle  of  organisms,  or  on  cellulose  or  siliceous  cell-walls.  Fat 
and  starch  are  apparently  not  digested  by  it.  It  is  a  colourless  fluid, 
which  acts  on  coagulated,  and  still  more  so  on  non-coagulated 
proteid  matter.  It  has  no  action  on  litmus  or  carmine  particles,  acci- 
dentally enclosed  with  nuritious  particles,  and  is  therefore  neutral  in 
reaction.  (5.)  The  secretion  is  more  active  in  actinosphaerium  than 
in  amoeba.  (6.)  Chlorophyll  is  changed  to  a  dark-brown  colour  by 
amoeba  ;  this  is  not  so  marked  in  actinosphjjerium.  (7.)  Ejection  is 
performed  at  the  hind  end  of  amoeba,  either  by  means  of  a  vacuole, 
or  often  in  the  case  of  algae  without  one.  An  excretory  vacuole  is 
always  present  in  actiuosphaerium.  (8)  The  time  between  ingestion 
and  ejection  is  difficult  to  determine,  and  varies  with  the  size  and  di- 
gestibility of  the  ingesta  ;  it  averages  3  to  4  days  in  amoeba.  In 
actinosphcerium  the  digestive  act  is  shorter  and  occupies  from  IJ  to 
8  hours.  W.  D.  H. 

Dehydration  of  Glucose  in  the  Stomach  and  Intestines. 
By  R.  H.  Chittea'DEN  (Studies  from  Lab.  Physiol  Chem.,  Yale  Univ.,  2, 
46— 53).— Pavy  (Chem.  News,  49,  128,  140,  155,  162,  172,  183) 
brought  forward  evidence  to  show  that  there  exists,  particular! y> in 
the  stomach  and  intestines  of  rabbits,  a  ferment  which  has  a  de- 
hydrating action  on  glucose,  transforming  it  into  a  substance  with 
Jess  cupric  oxide  reducing  power,  akin  to  maltose.  This  substance  is 
formed  at  a  temperature  of  48°  by  bringing  a  solution  of  glucose  into 
contact  with  the  stomach  and  intestines  of  a  rabbit ;  by  boiling  it 
with  dilute  sulphuric  acid,  it  is  again  converted  into  glucose.  In  the 
present  research  these  experiments  were  repeated,  but  gave  an  entirely 
negative  result,  rabbits  and  cats  being  the  animals  used,  in  different 
stages  of  digestion.  Ogata  (Jahrsber.  fur  Thierchem.,  15,  275)  has  also 
been  unable  to  confirm  Pavy's  results.  W.  D.  H. 
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Influence  of  Antimonious  Oxide  on  Metabolism.     By  R.  Hi 

Chittkndkn  and  J.  A.  Blxke  (Studies  from  Lab.  Physiul.  Ghem.,  Yale 
Cfniv.,  2,  87 — 94). — Antimonious  oxide  was  used  instead  of  tartar 
emetic,  because  ot*  its  probable  slower  toxic  action,  and  also  because  it 
has  been  so  extensively  used  as  a  means  to  induce  or  to  aid  in  the 
production  of  fatty  degeneration,  for  instance,  in  the  production  of 
fatty  livers  in  geese  (H.  C.  Wood,  Therapeutics,  161). 

The  nitrogen,  phosphorus,  sulphur,  and  chlorine  were  estimated 
daily  in  the  urine  of  a  dog,  to  whom  a  fixed  diet  was  administered, 
first  for  a  period  without  and  afterwards  for  a  period  with  the  addi- 
tion of  small  quantities  of  antimonious  oxide.  The  results  of  the  two 
series  may  be  stated  as  follows  : — 


Daily  Average  of  Constituents  of  Urine  in  grams 

• 

Nitrogen. 

Phosphorus. 

Sulphur. 

Chlorine. 

\.  Without  antimony  .... 
2.  With  antimony 

11  -743 

12  028 

0-7251 
0-7292 

0-6708 
0-6534 

0-5592. 
0  -5070 

The  conclusion  is  drawn  that  small  repeated  doses  of  antimonious 
oxide  are  without  influence  on  the  excretion  of  nitrogen,  sulphur,  and 
phosphorus,  and  that  consequently  this  compound,  at  least  when 
taken  in  non-toxic  doses,  has  no  action  on  proteid  metabolism. 

W.  D.  H. 

Asparagine  as  a  Nourishing  Constituent  of  Food.  By  H. 
Weiske  (Landw.  Versuchs-Stat.,  34,  303 — 310). — A  review  of  the  work 
done  by  various  chemists.  It  is  shown  that  the  mass  of  evidence 
produced  is  in  favour  of  asparagine  being  a  nutrient  for  herbivora,  and 
that  under  appropriate  conditions  it  prevents  waste,  and  causes  the 
formation  of  albumin.  As  to  its  influence  on  ornnivora  and  carnivora, 
this  does  appear  to  be  the  case,  but  on  the  contrary  it  produces  strong 
diuretic  action,  and  destruction  of  albumin  ;  however,  more  experi- 
ments are  necessary  for  the  complete  elucidation  of  the  problem. 

E.  W.  P. 

Ash  in  Bones  of  Different  Ages.  By  W.  P.  Masox  {Chem. 
News,  56,  157 — 159). — The  author  has  examined  for  ash  and  as  to 
brittleness  several  samples  of  bones,  both  from  males  and  females,  from 
bodies  recently  dead  and  from  living  people  (amputations).  In  all 
cases  the  history  of  the  bone  was  known,  and  the  ash  determined  in 
portions  selected  from  the  dense  portion  of  the  middle  of  the  shaft  of 
the  femur.  All  diseased  bones,  or  bones  from  persons  sufferino"  from 
ailments  affecting  the  bones,  were  excluded.  His  results  show  that 
from  manhood  to  old  age,  there  is  no  variaticm  in  the  amount  of  ash  in 
bones.  That  the  brittleness  of  old  bones  is  due  to  the  material  rather 
than  the  structure  ;  that  it  is  not  therefore  due  to  the  increase  of 
spongy  tissue  and  diminution  of  the  denser  portions  of  the  bone  as  age 
advances  (Fremy's  supposition) ;  nor  does  it  arise  from  the  increase  in 
the  percentage  of  inorganic  salts.  D.  A.  L. 
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Distribution  of  Antimony  in  the  Organs  and  Tissues.    By 

K.  H.  Chittenden  and  J.  A.  Blake  (Studies  from  Lab.  Physiol.  Chem., 
Yale  JJniv.,  2,  68 — 86). — These  experiments  were  undertaken  in 
order  that  data  of  medico-legal  importance  might  be  obtained  ;  the 
relative  distribution  of  the  poison  in  the  tissues  giving  indications  of 
the  length  of  time  that  intervenes  between  the  administration  of  the 
poison  and  death.  The  only  trustworthy  method  of  estimating  small 
quantities  of  antimony  was  found  to  be  the  electrolytic  method 
(Classen,  Abstr.  1885,  191,  932) ;  preliminary  experiments  were 
performed  which  showed  that  this  method  acts  well  when  antimony  is 
mixed  with  organic  matter,  and  also  in  urine.  A  feeble  current  was 
used  and  allowed  to  act  for  many  hours  ;  the  antimony  was  collected 
at  the  negative  pole  which  was  a  platinum  capsule.  When  the 
separation  of  the  metal  was  complete,  it  was  found  necessary  to 
remove  all  organic  matter  by  washing  with  water  before  breaking  the 
current,  otherwise  the  antimony  quickly  redissolvcd. 

Tables  are  given  of  the  results  in  which  various  compounds  of 
antimony  were  given  by  hypodermic  injection,  by  the  mouth,  and  by 
the  rectum  in  dogs  and  rabbits.  The  brain  and  liver  were  the  organs 
in  which  the  metal  tends  most  to  accumulate,  although  if  sufficient 
time  elapses  between  the  giving  of  the  poison  and  death,  it  tends  to 
spread  more  uniformly  through  the  body  ;  the  more  soluble  com- 
pounds of  antimony  like  tartar  emetic  produce  their  effects  more 
rapidly  than  the  insoluble  forms  like  antimonious  oxide. 

W.  D.  H. 

Formation  and  Elimination  of  a  Ferruginous  Pigment  in 
Poisoning  with  Toluylenediamine.  By  Engel  and  Kiener 
(Compt.  rend.,  105,  465 — 467). — In  acute  cases  which  end  in  death  in 
a  few  hours,  there  is  no  icteria  and  no  haemoglobinuria,  but  the 
victim  falls  into  a  state  of  coma  and  dies.  There  is  intense  conges- 
tion of  all  the  organs  and  especially  of  the  lungs,  but  the  spleen  and 
marrow  contain  no  excess  of  pigment. 

When  death  ensues  after  a  few  days,  there  is  always  icteria  and 
often  hasmoglobinuria,  and  the  urine  is  loaded  with  fat  and  yellow 
and  brown  pigment  granules  which  are  variable  in  composition  but 
sometimes  contain  iron.  The  ferruginous  pigment  formed  by  the 
destruction  of  the  haemoglobin  accumulates  in  the  spleen  and 
marrow.  It  seems  to  be  formed  from  the  hasmoglobin  in  the  proto- 
plasm from  the  cellules  and  not  from  the  red  corpuscles.  The. 
deposits  in  the  liver  are  less  constant  and  more  local. 

In  chronic  cases  ending  in  death  after  several  weeks,  the  icteria  is 
moderated  and  is  often  retarded  for  a  long  time.  There  is  no 
haemoglobinuria  and  no  granular  pigment  in  the  urine.  The  animal 
eventually  succumbs  to  anaemia,  which  is  followed  by  coma,  and  after 
death  the  spleen,  marrow,  and  liver  contain  a  greater  quatitity  of  the 
ferruginous  pigment  than  in  acute  cases,  and  there  is  a  notable 
quantity  in  the  kidneys  and  in  the  lymphatic  ganglions  of  the 
abdomen.  C.  H.  B. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Formation  of  Nitrites  during  Nitrification  of  Ammoniacal 
Solutions.  By  J.  M,  H.  Munro  {Chem.  News,  56,  62 — 64). — Gayon 
and  Dnpetit  have  suggested  that  the  nitrite  formed  during  nitri- 
fication is  produced  by  reduction  of  previously  formed  nitrate ; 
they  suppose  the  nitrifying  organism  either  to  acquire  reducing 
powers  by  living  at  the  bottom  of  a  solution,  or  else  that  it  is  not 
pure  but  mixed  with  denitrifying  bacteria,  and  that  the  nitrate 
reduced  by  one  or  other  of  these,  supplies  oxygen  for  the  oxidation  of 
organic  matter  present  in  the  solution.  The  present  experiments 
disprove  this  and  show  (1)  that  a  solution  of  potassium  nitrate, 
seeded  with  soil  from  a  recently  nitrified  solution,  develops  no 
nitrite  even  though  kept  for  a  year  in  a  stoppered  bottle ;  (2)  that 
a  solution  of  ammonium  chloride,  seeded  with  the  same  soil,  and  with 
no  other  added  organic  matter,  formed  nitrite  in  increasing  quantities 
fr(  m  the  third  day  to  the  189th,  v^hen  almost  all  the  ammoniacal 
nitiogen  was  present  in  that  form,  afterwards  passing  into  nitrate; 
(8)  that  a  solution  containing  both  potassium  nitrate  and  ammonium 
chloride  (SKNOa  +  NH4CI)  seeded  with  the  same  soil,  ran  through 
exactly  the  same  course  as  the  preceding.  If  an  organism  were 
present  capable  of  reducing  nitrate  to  nitrite  with  simultaneous 
oxidation  of  ammonia  to  nitrite,  four  times  the  quantity  of  nitrite 
produced  in  the  preceding  case  could  theoretically  be  formed  :  instead 
of  this,  the  amounts  were  almost  exactly  equal,  and  both  a  little  under 
that  corresponding  to  the  whole  of  the  ammoniacal  nitrogen.  The 
author  concludes  that  the  nitrite  is  formed  by  oxidation  of  the 
ammonia.  J.  M.  H.  M. 

Chemical  Nature  of  Aristolochia  Serpentaria.  By  M.  Spica 
{Gazzetta,  17,  813 — 816). — The  Aristolochia  serpentaria  (Virginia 
snake-root)  grows  in  the  southern  part  of  North  America,  especially 
in  the  mountainous  districts  of  Carolina  and  Virginia;  various 
preparations  of  its  roots  are  used  medicinally  as  febrifuges.  Its 
chemical  nature  has  previously  been  examined  by  Buchholz, 
Chevallier,  and  others,  who  have  obtained  besides  other  products  a 
volatile  oil.  On  distilling  the  ethereal  extract  of  the  root  in  a 
current  of  steam,  a  yellowish-green  oil  is  obtained,  heavier  than  water, 
and  having  an  odour  resembling  that  of  camphor  and  valerian. 
This  oil,  after  treatment  with  potash,  is  cooled  by  a  freezing  mixture, 
which  causes  the  separation  of  a  crystalline  stearoptene ;  this  melts 
at  198°,  boils  at  212°,  and  is  shown  by  chemical  analysis  and  its 
physical  properties  to  be  borneol.  No  very  definite  product  could  be 
obtained  from  the  oil  from  which  the  borneol  had  thus  been 
separated.  V.  H.  V. 

Constituents  of  Scopolia  Root.  By  H.  Henschke  (Chem. 
Centr.jlS87,  1087 — 1088). — Scopolia  japonica,  ov  Japanese  belladonna, 
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is  a  species  of  Solanaceae  indigenous  to  Japan  and  China.  Two 
alkaloids  are  manufactured  commercially  from  its  roots,  namely, 
scopoleine  and  rotoine,  and  Eijkman  has  obtained  two  substances, 
a  glucoside,  scopolin,  and  scopoletin,  its  decomposition  product. 
It  is  here  shown  that  the  root  of  the  plant  contains  no  peculiar 
alkaloid,  but  the  three  mydriatic  alkaloids,  atropine,  hyoscyamine, 
and  hyoscine  in  variable  proportions. 

Commercial  rotoine  is  not  a  distinct  base,  bnt  a  mixture  of  the 
sodium  salts  of  fatty  acids  of  high  molecular  weight.  The  fluorescent 
substance,  scopoletin,  obtained  by  Eijkmann,  is  identical  with  the 
so-called  chrysatropic  acid  of  Kunz,  whilst  it  is  further  probable 
that  it  is  identical  with  methylgesculetin.  V.  H.  Y. 

Oil  of  Lallemantia  Iberica.  By  L.  Richter  (Landw.  Versuchs- 
Stat.,  34,  383 — 390). — The  oil  expressed  from  the  seeds  of  Lalle- 
mantia iherica  (Fisch  et  May)  has  the  property  of  being  the  most 
rapidly  "drying"  of  all  known  oils.  The  ethereal  extract  of  the 
seeds  may  be  completely  decolorised  by  animal  charcoal,  and  on 
evaporation  of  the  ether,  a  pale-yellow  oil  is  obtainable  which  after 
some  time  becomes  slightly  opaque ;  the  opacity  may  be  removed  by 
filtration,  when  a  clear  fat  of  faint  but  acrid  odour,  whose  taste 
resembles  that  of  linseed  oil,  is  left  on  the  filter.  The  oil  is  insoluble 
in  cold,  but  readily  soluble  in  hot  alcohol,  insoluble  in  cold  acetic  acid 
(1-0643).  The  sp.  gr.  of  the  oil  is  0*9336  at  20%  and  its  solidifying 
point  —35°  ;  the  free  fatty  acids  melt  at  22-2",  and  resolidify  at  11-0°. 
When  exposed  to  the  air  for  five  days,  a  crust  is  formed  at  the  edge 
of  the  liquid,  but  complete  resinification,  or  "  drying,"  occurs  in 
24  hours,  after  it  has  been  heated  at  150°  for  three  hours.  Casselman 
states  that  complete  drying  of  linseed  oil  only  occurs  after  36  to  48 
hours'  heating  at  150° ;  poppy  oil  requires  four  to  five  days,  and  hemp 
oil  still  longer. 

It  behaves  towards  nascent  nitrous  acid  in  the  same  manner  as 
linseed  oil,  a  dark-red  doughy  mass  being  produced.  Mixed  with 
concentrated  sulphuric  acid,  the  temperature  rises  to  102°  and  even 
to  120°. 

According  to  v.  Hiibl's  method,  the  oil  purified  from  fat,  unites 
with  162"  1  grams  of  iodine  per  100  grams  oil,  whilst  the  fat  com- 
Innes  with  166' 7  grams  of  iodine.  No  other  oil  approaches  closely 
to  this  figure  except  linseed.  As  the  absorption  of  iodine  by 
the  oil  corresponds  with  its  facility  for  drying,  it  was  necessary 
to  estimate  the  amount  of  oxygen  absorbable;  this  was  done  by 
Livache's  process,  when  it  was  found  that  the  oil  absorbed  15'81 
per  cent,  of  oxygen  in  one  day,  whilst  the  fatty  acid  absorbed 
16"58  per  cent,  in  28  days ;  linseed  absorbs  14*3  per  cent,  in 
two  days,  and  its  fatty  acid  11  per  cent,  in  eigiit  days.  Hehner's 
and  West-Knight's  methods  for  determining  the  ])ercentage  of 
insoluble  fatty  acids  in  the  oil  were  both  used,  the  former  method 
showed  the  presence  of  93*3  per  cent.,  and  the  latter  94  per  cent.,  and 
the  volatile  oil  (Reichert's  method)  amounted  to  1'55.  The  figures 
representing  saponifiability  (Kottstorfer)  were.  184*9  (milligrams 
KHO),  and  9" 75  per  cent,  of  glycerol  was  found,  corresponding  with 

9'^ 
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99*74  per  cent,  of  p^lycerides.  The  lead  salt  was  used  to  cause 
separation  of  the  liquid  and  solid  fatty  acids,  when  it  was  found  that 
vi  the  latter  there  was  6" 65  per  cent,  and  of  tlie  former  93*45  per 
cent,  present. 

The  quantitative  reactions  are  given  in  the  -original. 

When  grown  «.s  a  field  crop,  Lallemantia  j'ielded  2031  kilos,  seed 
and  6314  kilos,  straw  per  hectare.  E,  W.  P. 

Are  Nitrates  iirdispensable  for  the  Growth  of  Field  Crops  P 

By  0.  PiTSCH  {Landw.  Versuchs-Stat,  34,  217— 258).— The  carefully 
conducted  experiments  for  the  elucidation  of  the  above  question 
appear  to  be  most  satisfactory,  and  the  decision  arrived  at  is  that  at 
any  rate  barley,  oats,  beans,  and  wheat  can  and  do  grow  in  a  soil 
absolutely  destitute  of  nitrates,  free  from  all  nitrifying  bacteria,  but 
in  which  nitrogenous  manures  are  present  as  ammonium  sulphate. 
The  experiments  were  made  during  two  seasons,  and  all  the  precau- 
tions taken,  the  progress  of  the  various  plants  grown,  and  the  apparatns 
employed  are  fully  detailed.  In  outline,  a  rich  soil  was  first  heated  iu 
an  oil-bath  to  destroy  all  bacteria,  then  thoroughly  washed  by  upward 
displacement,  to  free  it  from  all  nitrates,  again  heated  and  then  placed, 
the  first  year,  in  large  beaker  glasses,  and  in  the  second  season  in  iron 
vessels  '62  cm.  X  25  cm.  ;  the  seeds  were  sown,  and  a  thick  covering 
of  cotton  wool  placed  on  the  surface  of  the  soil  in  a  suitable  holder  of 
wire  net,  so  as  to  prevent  access  of  all  aerial  spores ;  distilled  water 
was  used  for  watering  by  a  special  method  described  in  full,  whereby 
the  water  was  admitted  from  below.  Two  sets  of  such  vessels  and 
seeds  were  employed.  To  the  soils  used  in  the  first  year,  bicalcium 
potassium  phosphates  and  ammonium  sulphate  were  added,  both  to 
the  original  and  to  the  parallel  sets,  the  difference  between  the  two 
being  that  the  soil  of  the  parallel  sets  was  neither  heated  nor  covered 
over  with  cotton  wool.  In  the  second  year,  however,  the  soil  under- 
went the  same  process  in  both  sets,  but  in  place  of  ammonium  sulphate 
being  added  to  the  controlling  sets,  sodium  nitrate  was  added,  and  no 
cotton  wool  used.  The  results  in  both  years  were,  however,  similar, 
namely,  that  the  growth  of  the  plants  under  such  peculiar  conditions 
as  total  {Absence  of  nitrates  was  not  largely  affected — certainly  there 
was  a  di'fference,  but  not  at  all  remarkable ;  the  plants  were  able  to 
grow  healthily,  but  perhaps  not  robustly  without  any  nitrates.  It  was 
noticed  that  those  plants  which  could  obtain  no  nitrates,  but  had  to 
be  content  with  nitrogen  in  other  forms,  came  to  a  standstill  for  a 
short  time  early  in  their  growth,  and  after  a  short  period  of  rest, 
again  grew  normally.  The  author  tried  to  account  for  this  in  the 
first  year,  by  the  fact  that  as  the  manure  had  not  been  mixed  thoroughly 
with  the  soil  throughout  its  whole  depth,  the  lower  roots  were  unable 
to  obtain  nitrogen,  consequently  no  growth  was  made  until  new  roots 
were  formed  higher  up,  but  after  the  experiments  of  the  second  season 
had  been  made,  he  was  obliged  to  abandon  this  theory,  for  although 
he  had  mixed  the  manure  thoroughly  with  the  soil,  yet  this  arrest  of 
growth  again  occurred,  whilst  no  such  effect  was  produced  in  the 
soil  containing  nitrates.  E.  W.  P. 
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Agricultural  Experiments.  By  J.  Raulin  (Gompt.  rend.,  105, 
411 — 414). — In  order  to  avoid,  in  agricultural  experiments,  errors  due 
to  differences  between  the  natural  fertility  of  contiguous  patches  of 
soil,  the  experimental  plot  should  be  divided  into  three  rectangular 
sections,  A,  B,  and  C,  which  are  treated  separately.  As  a  rule,  the 
results  with  A  and  C  differ,  and  in  a  few  cases  the  differences  are 
quite  irregular.  Usually,  however,  the  fertility  of  the  plot  varies 
gradually,  so  that  the  mean  of  A  and  C  is  practically  identical  with  B. 

Experiments  made  in  this  way  show  that  superphosphates  and 
precipitated  calcium  phosphate  produce  a  distinct  increase  in  the 
wheat  crop,  whilst  with  fossil  phosphates,  and  with  slags  the  results 
are  doubtful,  the  apparent  increase  not  being  greater  than  the 
variations  between  the  three  sections  of  the  plot.  C.  H.  B. 
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Grinding  Mill  for  Minerals.  By  K.,  Zulkowsky  (Ber.,  20, 
2664 — 2669). — A  description  of  a  mill  in  which  minerals  may  be 
readily  redu-ced  to  fine  powder..  The  grinding  surfaces  are  of  agate, 
and  the  pestle  is  so  arranged  that  it  can  be  rotated  by  a  water-motor 
against  the  lower  surface  with  a  pressure  capable  of  being  varied  at 
will.  The  material,  already  reduced  to  the  coarseness  of  sand,  is  intro- 
duced into  the  mill  through  a  sector  cut  in  the  pestle. 

W.  P.  W. 

Determination  of  Sulphur  in  Pyrites.  By  J.  W.  Wes  tmoreland 
{J.  8oc.  Chem.  Ind.,  6,  84 — 87). — It  is  shown  that  the  results  obtained 
by  Lunge's  "  old  process  "  (precipitation  of  the  sulphur  from  ferric 
solutions),  agree  closely  with  those  given  by  the  new  process  (pre- 
cipitation after  separation  of  the  ferric  oxide  by  ammonia),  which  is 
therefore  a  needless  elaboration.  The  new  method  is  also  liable  to 
losses  caused  by  an.  extra  filtration  and  washing,  and  by  sulphur 
retained  in  the  ferric  oxide,  whilst  sulphur  is  liable  to  be  introduced 
by  the  ammonia  and  h^ydrochloric  acid  employed.  The  results  obtained 
by  Lunge's  processes  express  the  total  percentage  of  sulphur  in 
Spanish  pyrites;  it  is,  however,  necessary  to  use  only  a  moderate 
excess  of  barium  chloride  for  precipitation,  great  care  being  taken  in 
the  use  of  hydrochloric  acid  when  washing  this  precipitate. 

D.  B. 

Estimation  of  Sulphur  in  Pyrites..  By  G.  Lunge  (/.  Soc.  Ch&m. 
Ind.,  6,  96). — The  author  criticises  Welch's  process  (Abstr.,  1887, 
180)  for  assaying  iron  pyrites  for  sulphur  available  for  sulphuric  acid 
manufacture,  and  shows  that  the  experiments  having  been  made  with 
impure  lead  sulphide  are  not  conclusive.  D.  B. 

Kjeldahl's  Method  of  Estimating  Nitrogen.  By  F.  W.  Dafebt 
{Landw.  Versuchs-Stat.,  34,^  311 — 353).. — In.  this  article,  are  detailed 
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in  full  tine  results  of  experiments  made  for  the  purpose  of  testiuj^  the 
value  of  Kjeldahl's  process  for  estimating^  organic  nitrogen,  and  of  an 
examination  of  the  various""  modifications  of  this  process,  as  recom- 
mended by  Kreusler  and  others. 

'Estimation  hij  the  Original  Process. — Certain  nitrogenous  compounds 
only  seem  to  yield  their  nitrogen  in  the  ammoniacal  forms,  the  result 
boing  that  the  process  is  inaccurate  with  regard  to  others ;  of  the 
latter  class,  anilines  and  hydrazines  are  special  examples,  but  some 
compounds,  contrary  to  expectation,  yield  their  nitrogen  as  ammonia 
more  readily  than  others  ;  as  for  instance,  it  was  expected  that  hydr- 
azines would  yield  ammonia  more  completely  and  quickly  than  nitro- 
compounds, but  the  contrary  is  the  case. 

The  Action  of  the  Sulphuric  Acid. — To  aid  the  solution  of  this 
question,  Kreusler's  modification,  where  phosphoric  anhydride  is  added 
to  the  sulphuric  acid,  was  employed  ;  sugar  was  also  added.  The 
explanation  which  is  given  is,  that  the  sulphuric  acid  removes  from 
the  substance  the  elements  of  water  and  of  ammonia,  and  the 
sulphurous  anhydride  formed  in  the  reaction  reduces  the  nitrogenous 
compound;  the  addition  of  organic  matter  (sugar)  to  the  nitrogenous 
compound  slackens  the  formation  of  ammonia  when  the  compound 
is  not  volatilised  by  the  acid  ;  consequently  to  obtain  quantitative 
results,  the  sulphuric  acid  must  not  volatilise  the  compound,  nor 
completely  decompose  it,  for  the  analysis  of  some  substances  by  this 
method  free  nitrogen  accompanies  the  ammonia. 

The  Action  of  Permanganate. — The  presence  of  the  permanganate 
when  used  in  company  with  the  mixture  of  acids,  causes  a  destruction 
of  the  organic  matter  present,  the  nitrogen  being  so  separated  that 
nearly  the  whole  of  it  is  transformed  into  ammonia ;  as  a  rule  this 
modification  of  Kjeldahl's  process  may  be  employed  for  all  quantitative 
analyses,  but  it  is  necessary  that  the  mixture  shall  be  thoroughly  and 
sufficiently  heated. 

The  Addition  of  Metallic  Salts. — This  modification  of  Wilfarth's 
renders  the  original  process  more  rapid,  although  the  time  required 
for  the  analysis  is  shortened  very  considerably  by  the  addition  of 
mercury,  it  is  at  the  cost  of  accuracy ;  it  should  only  be  introduced 
in  those  cases  where  very  stable  compounds  are  under  examination,  or 
also  when  the  compounds  readily  give  up  their  nitrogen  as  ammonia. 
From  careful  examination,  it  appears  that  the  discrepancies  which  exist 
between  the  results  obtained  by  Kjeldahl's  original  method,  Wilfarth's 
and  Ulsch's  (addition  of  platinum  chloride),  are  due  to  loss  of  nitrogen 
as  nitrogen,  and  not  to  an  insufficiency  of  heating,  when  the  compound 
is  only  slightly  stable.  The  author  considers  that  Wilfarth's  explana- 
tion of  the  reaction  w^hich  occurs  when  metallic  salts  are  present,  is 
satisfactory,  but  he  also  adds  that  when  those  compounds  which  do 
not  resist  the  action  of  sulphuric  acid  well,  or  which  are  readily 
oxidised,  are  dealt  with,  the  addition  of  the  metallic  salt  causing 
violent  oxidation,  ammonia  may  be  in  part  replaced  by  nitrogen ; 
increasing  the  quantity  of  platinum,  addition  of  oxygen  and  mixing 
with  organic  substances  may  also  result  in  loss,  even  when  the 
compound  is  not  easily  decomposed.  Mercury  should  be  always 
employed  when  very  stable  compounds  are  to  be  analysed;   amines 
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and  alkaloids  resist  oxidation,  but  Ulsch's  process  must  not  be  used 
because  of  its  uncertainty,  except  in  special  cases,  for  example,  with 
potassium  nitrate. 

General  Application. — Nitrogenous  compounds  may  be  divided  into 
two  classes  as  regards  the  applicability  to  them  of  Kjeldahl's  process 
of  analysis.  In  the  first  are  placed  those  which  can  be  analysed 
without  any  previous  treatment^  for  example,  all  amides  and  ammonium 
bases,  pyrroline  and  quinoline  compounds,  alkaloids,  bitter  substances, 
albuminoids  and  their  allies,  and  perhaps  the  indole  group  ;  whilst  to 
the  second  class  belong  all  nitro-.  nitroso-,  azo-,  diazo-,  hydrazo-,  and 
azoamido-compounds,  nitrates  and  nitrites,  the  hydrazines,  and 
possibly  the  cyano-compounds.  Two  methods  may  be  employed  for 
the  previous  treatment  of  this  second  class  :  addition  of  an  organic 
substance,  or  reduction  with  zinc-dust,  and  even  the  two  combined, 
but  the  choice  of  which  is  to  be  used  must  rest  with  the  analyst. 
This  uncertainty  will  for  the  present  preclude  Kjeldahl's  process,  or 
its  improvements,  from  supplanting  Dumas's  older  and  exact  method. 
For  the  estimation  of  nitro-compounds,  it  is  recommended  to  dissolve 
the  substance  in  10  c.c.  of  alcohol  (or  if  it  is  very  stable,  directly  in 
sulphuric  acid)  decompose  by  zinc-dust,  add  10  c.c.  of  acid,  and  warm 
until  all  alcohol  is  got  rid  of;  when  this  is  accomplished,  add 
10  c.c.  of  the  acid  mixture  together  with  mercury,  and  then  proceed 
as  with  an  ordinary  compound.  When  distilling  with  sodium  hy- 
droxide, special  care  must  be  taken  to  avoid  shaking  the  flask  ;  it  is 
therefore  advisable  to  apply  heat  by  means  of  a  sand-bath ;  in  the 
same  manner  nitroso-  and  azo-compounds  may  be  readily  analysed. 
Hydrazo-com pounds  must  first  be  converted  into  azo-compounds,  before 
exposing  them  to  the  action  of  the  sulphuric  acid.  The  author,  for 
example,  heats  the  sulphate  of  phenylhydrazine  first  with  excess  of 
cane-sugar  in  presence  of  sodium  acetate  for  some  hours  on  a  water- 
bath  ;  after  drying  the  resulting  mass,  the  acid  may  be  added.  Most 
cyano-compounds,  as  far  as  the  author  is  aware,  can  be  analysed  by 
this  process,  but  some  may  exist  which  will  not  bear  the  method. 

E.  W.  P. 

Notes  on  Nesslerising.  By  J.  M.  Milne  (/.  Soc.  Ghem.  Ind.,  6, 
33). — The  author  recommends  Hehner's  method  in  which  the  neSvS- 
lerising  is  conducted  in  graduated  cylinders  having  a  somewhat 
broad  foot,  a  glass  tap  being  fused  into  their  sides  near  the  bottom,  so 
that  the  solution,  either  standard  or  water  distillate,  may  be  run  out 
until  the  two  tints  correspond.  This  method,  a  description  of  which 
was  given  in  Ghem.  News,  33,  185,  is  very  simple  and  readily  carried 
out.  As  nesslerising  cannot  be  done  in  gaslight,  the  author  proposes 
to  imitate  the  process  with  two  shades  of  indigo  solution.         D.  B. 

Estimation  of  Ammonia  in  Soils  by  the  Knop-Wolf  Method. 
By  A.  Baumann  (Landw.  Versuchs-Stat.,  34,  259 — 276). — A  reply  to 
Knop  (ibid.,  33,  438). 

Moisture  and  Free  Acid  in  Superphosphates  and  similar 
Fertilisers.     By  J.  Ruffle  (/.  Soc.  Ghent.  lud.,  6,  327 — 333). — It  is 
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sliown  that  the  soluble  phosphoric  acid  existing  in  superphosphates 
is  not  entirely  present  as  monocalcium  phosphate,  and  that  exposure 
to  100°  drives  off  more  than  the  true  moisture,  that  is,  the  adhering 
uncombined  water.  It  is  recommended  to  determine  the  moisture  in 
the  following  manner : — Weigh  out  2  to  5  grams  of  the  superphos- 
phate in  its  natural  state  on  a  double  watch-glass,  place  under  an 
air-pump  over  dry  calcium  chloride,  exhaust,  then  leave  for  18  to  24 
hours  and  weigh.  The  author  shows  that  the  acidity  of  ordinary 
superphosphates  and  ammoniated  superphosphates  is  due  to  phos- 
phoric acid,  and  not  to  sulphuric  acid.  In  ammoniated  superphos- 
phates, monocalcium  phosphate  is  substantially  absent,  the  free  acid 
being  phosphoric  acid.  D.  B. 

Detection  of  Small  Amounts  of  Carbonic  Anhydride  and 
other  Gases.  By  O.  Rosslee  (Ber.,  20,  2629— 2631  j.— A  small 
test-tube  is  drawn  out  at  the  lower  end  to  a  capillary;  this  is  bent 
upwards,  and  cut  off  at  a  distance  of  1  cm.  from  the  bend.  A  capil- 
lary funnel  is  then  made  of  such  a  size  that  the  upper  end  fits  the 
test-tube,  the  lower  end  being  at  a  distance  of  1'5  to  2  cm.  from  the 
bottom.  The  substance  to  be  tested  for  carbonic  anhydride  is  put 
into  the  outer  tube,  the  capillary  funnel  containing  baryta- water 
fitted,  and  the  lower  end  of  the  apparatus  then  dipped  into  hydro- 
chloric acid.  With  0*0005  gram  of  sodium  carbonate  a  very  distinct 
turbidity,  with  0*00005  gram  a  distinct  turbidity  is  produced  in  the 
drop  of  baryta- water  at  the  end  of  the  capillary.  It  is  possible  to 
detect  0*02  milligram  of  carbonic  anhydride.  Sulphuric  and  nitric 
acids,  hydrogen  sulphide,  ammonia,  &c.,  can  also  be  detected  by  means 
of  the  apparatus,  using  iodide  of  starch,  ferrous  chloride,  lead  acetate, 
and  copper  sulphate  respectively.  A  sketch  of  the  apparatus  is 
given.  N.  H.  M. 

Absorption  of  Carbonic   Oxide  by  Cuprous    Chloride.    By 

H.  Drehschmidt  (Ber.,  20,  2752 — 2755). — Hempel  has  recently  shown 
that  in  certain  cases  when  cuprous  chloride  is  used  as  an  absorbent  of 
carbonic  oxide  in  gas  analysis,  there  is  an  increase  instead  of  a  decrease 
of  volume.  This  result  is  explained  on  the  supposition  that  the  ethylene 
contained  in  the  absorption-liquid  is  driven  out  by  the  absorbed  carbonic 
oxide.  It  is  here  shown  that  this  explanation  is  not  sufficiently  valid, 
as  similar  results  were  obtained  with  mixtures  of  carbonic  oxide,  with 
hydrogen,  or  nitrogen  only.  Experiments  are  described  in  which  a 
given  volume  of  hydrogen  was  added  to  the  volume  of  gas  obtained 
after  some  of  the  carbonic  oxide  had  been  absorbed  ;  on  completing 
the  absorption,  a  fresh  quantity  of  carbonic  oxide  was  added,  and  the 
experiment  repeated.  In  all  cases,  whether  an  ammoniacal  or  hydro- 
chloric acid  solution  of  cuprous  chloride  was  used,  an  increase  of  volume 
of  the  hydrogen  was  observed,  the  increment  being  greater  in  the  case 
of  the  acid  solution.  It  is  advisable,  therefore,  when  carbonic  oxide  is 
present  in  small  quantities,  to  use  a  fresh  ammoniacal  solution,  or  to 
burn  with  air  by  means  of  palladium  asbestos.  If  the  amount  of 
carbonic  oxide  is  large,  a  portion  of  the  gas  is  unabsorbed,  and  must 
subsequently  be  determined  by  the  above  methods.  V.  H.  V. 
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Estimation  of  Potassium  by  Reduction  of  the  Platinochlo- 
ride  with  Sodium  Formate.  By  Woussen  (An7i.  Agro7iom.,  13, 
431 — 432). — The  author  has  made  Corenwinder's  process  workable  by 
securing  the  agglutination  of  the  reduced  platinum.  The  modified 
process  is  conducted  as  follows  : — So  much  of  the  substance  should 
be  taken  as  will  yield  0*750  to  1  gram  of  reduced  platinum  from  the 
potassium  platinochloride.  This  is  precipitated  with  18  c.c.  of  a 
solution  of  platinum  tetrachloride,  containing  200  grams  per  litre, 
and  a  slight  excess  of  nitric  acid  ;  8  to  10  c.c.  of  hydrochloric  acid  is 
added,  and  the  solution  evaporated  to  dryness  on  the  water- bath,  thea 
taken  up  with  a  mixture  of  nine-tenths  alcohol  of  96°,  and  one-tenth 
ether,  filtered,  and  washed  with  the  same  mixture.  The  mixture  of 
potassium  platinochloride  and  salts  remaining  on  the  filter  is  treated 
with  a  jet  of  boiling  water,  and  the  hot  solution  of  the  platinochloride 
thus  formed  added  in  portions  to  a  boiling  solution  of  2  to  2*5  grams 
of  sodium  formate  in  10  c.c.  of  water.  The  boiling  is  continued  for 
15  to  20  minutes,  and  then  8  c.c.  of  hydrochloric  acid  is  added,  and 
the  boiling  continued  with  constant  agitation.  After  this  addition 
the  reduced  platinum  soon  agglutinates,  and  leaves  the  solution 
clear;  the  metal  is  collected,  washed  with  boiling  water,  dried,  and 
weighed.  J.  M.  H.  M. 

Estimation   of   Potash   in    Commercial    Manures.      By  D. 

LiNDO  {Ghem.  News,  56,  163 — 165). — Gladding  has  proposed  the  fol- 
lowing method  for  this  purpose  : — Boil  10  grams  of  the  manure  for 
10  minutes  with  300  c.c.  of  water,  when  cool  precipitate  by  means 
of  a  slight  excess  of  ammonia,  make  up  to  500  c.c,  and  filter.  Evapo- 
rate 5U  c.c.  of  the  filtrate  nearly  to  dryness,  add  1  c.c.  of  dilute  sul- 
phuric acid  (1  :  1),  continue  the  evaporation  to  dryness,  and  ignite. 
Dissolve  the  residue  in  hot  water  and  a  few  drops  of  hydrochloric  acid, 
add  5  c.c.  of  a  2  per  cent,  solution  of  sodium  chloride  and  an  excess  of 
platinum  chloride  solution  and  wash  the  precipitate  successively  with 
alcohol,  solution  of  ammonium  chloride  (saturated  with  potassium 
platinochloride),  and  finally  again  with  alcohol,  dry,  &c.  The  author 
has  made  numerous  experiments  with  this  method,  and  finds  it  simple, 
more  expeditious,  and  seemingly  susceptible  of  greater  accuracy  than 
the  methods  usually  employed.  D.  A.  L. 

Estimation  of  Sodium  Hydroxide  in  Soda-ash.  By  R,  Wil- 
liams (/.  Soc.  Ghem.  Ind.,  6,  346). — The  following  method  is  fouiad 
to  give  accurate  results : — A  weighed  quantity  of  soda-ash  is  agitated 
with  strong  alcohol  in  a  stoppered  flask  and  left  over  night;  the  un- 
dissolved carbonate  is  filtered  olf  and  washed  with  strong  alcohol  until 
a  drop  gives  no  alkaline  reaction  j  the  filtrate  and  washings  are  then 
titrated  with  normal  acid.  D.  B. 

Estimation  of  the  Relative  Amounts  of  Sodium  Hydroxide 
and  Carbonate  in  Commercial  Soda-ash.  By  P.  Hart  (J.  Soc. 
Ghem.  Ind.,  6,  347). — The  sample  under  examination  is  titrated  with 
standard  acid,  using  phenolphthalein  as  indicator.  As  soon  as  the 
colour  disappears,  the  whole  of  the  hydroxide  and  one  half  of  the  soda 


90  ABSTRACTS  OF  CHEMIOAL  PAPERS. 

existing  as  carbonate  has  been  neutralised,  the  nnmber  of  c.c.  being 
noted.  To  the  same  sohition  (in  which  the  soda  now  exists  as  sodiara 
hydrogen  carbonate)  a  little  methyl-orange  is  added,  and  the  addition 
of  acid  from  the  same  burette  continued  to  neutral  reaction.  By 
doubling  the  difference  between  the  two  titrations  and  deducting  the 
number  from  the  number  of  c.c.  consumed,  the  quantity  of  hydroxide 
in  the  original  sample  is  obtained.  D.   B. 

Analysis  of  Alum  Cakes.  By  R.  Williams  (Chem.  News,  56, 
194 — 195). — The  author  has  adopted  the  following  methods: — For 
alumina  :  neutralise  the  solution  with  sodium  carbonate,  add  a  large 
excess  of  sodium  hyposulphite,  boil  for  some  time,  wa.sh,  dry,  ignite, 
and  weigh  the  precipitate.  For  free  sulphuric  acid  :  digest  all  night 
with  strong  alcohol,  and  titrate  the  alcoholic  extract  directly  with 
decinormal  soda,  using  phenolphthalein  as  indicator.  Evaporating  off 
the  alcohol  gives  rise  to  loss,  low  results  are  likewise  obtained  if  the 
digestion  is  not  continued  for  a  sufficient  time.  In  another  method,  a 
weighed  quantity  of  quiuine,  morphine,  or  strychnine  is  treated  with 
a  known  quantity  of  alum  solution,  and  the  alkaloid  re  weighed  after 
the  treatment,  the  loss  representing  the  alkaloid  dissolved  by  the  free 
acid.     Comparative  results  were  obtained  as  follows  : — 

Alcohol.      Strychnine.       Quinine.       Morphine. 
Free  H2SO4  per  cent.. .      0*41  0-54  Q-oO  Ool 

The  alkaloid  results  are  all  higher  than  the  alcohol,  probably  on 
account  of  some  alkaloid  being  dissolved  by  the  alum  solution  and 
reckoned  as  sulphate.  D.  A.  L. 

Determination  of  Minute  Quantities  of  Iron,  with  Special 
Reference  to  Alum  and  Aluminium  Sulphate.  By  R.  U.  Tax- 
lock  (J.  Soc.  Ghem.  Ind.,  6,  276 — 279). — As  a  standard,  a  solution  of 
iron-alum  is  used,  of  which  1  c.c.  equals  0*001  gram  iron.  Place 
1  gram  of  the  finely  powdered  sample  in  an  ordinary  stoppered 
sample-tube  of  about  30  c.c.  capacit}'^,  and  having  three  marks  at 
7'5,  10,  and  20  c.c.  respectively.  Add  1  c.c.  of  standard  sulphuric 
acid,  and  make  up  to  the  lowest  mark  with  water.  When  iiie  alum 
under  examination  is  dissolved,  add  0'2  gram  of  ammonium  thiocya- 
nate  and  make  up  to  10  c.c.  with  water.  Place  1  c.c.  of  the  standard 
iron  solution  in  a  100-c.c.  flask,  and  make  up  to  the  latter  volume 
with  water.  Now  place  1  c.c.  of  this  diluted  solution  in  a  stoppered 
sample-tube,  add  1  c.c.  of  standard  acid,  make  up  to  the  lowest  mark 
with  water,  add  0*2  gram  of  the  thiocyanate,  and  make  up  to  the 
10  c.c.  with  water.  Then  fill  up  both  tubes  to  the  20  c.c.  mark  with 
ether,  and  agitate  them  thoroughly.  As  soon  as  the  contents  settle, 
compare  the  tints,  and  if  unequal  make  one  or  more  further  trials 
with  greater  or  less  quantities  of  standard  iron  solution  until  the  two 
tints  correspond.  D.  B. 

Detection  and  Estimation  of  Organic  Substances.  By  J.  H. 
Smith  (/.  Soc.  Ghem.  Ind.,  6,  98— IIL  and  260— 271).— When  potas- 
sium permanganate  is  used  as  an  oxidising  agent  in  organic  research, 
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impure  products  are  obtained,  and  in  varying  proportions  depending" 
on  the  amount  of  reagent  employed,  temperature,  and  other  conditions. 
It  has  therefore  only  been  generally  employed  as  a  qualitative  reagent. 
From  a  study  of  the  behaviour  of  solutions  of  various  organic  sub- 
stances in  presence  of  a  large  excess  of  potassium  permanganate  under 
varying  standard  conditions,  it  occurred  to  the  author  that  by  employ- 
ing an  excess  of  the  reagent,  definite  and  simple  compounds  w^ould  be 
obtained  whose  composition  in  each  case  might  be  determined  quali- 
tatively by  ordinary  analysis,  and  quantitatively  by  an  estimation  of 
the  oxygen  absorbed  in  the  reaction.  The  determinations  which  the 
author  had  in  view  were  the  following : — Oxygen  yielded  by  excess  of 
manganese  dioxide  in  acid,  alkpJine  and  neutral  solutions  respectively  ; 
oxygen  yielded  by  excess  of  permanganate  in  such  solutions.  The 
latter  would  include  the  former,  the  difference  would  represent 
oxygen  yielded  by  permanganate  in  reduction  to  manganese  dioxide 
only,  and  would  necessarily  correspond  with  more  stable  compounds 
than  those  represented  by  the  reduction  of  manganese  dioxide.  The 
author  further  anticipated  successive  oxidations,  more  especially  of  a 
neutral  one  succeeded  by  an  alkaline  and  acid  one  respectively,  and  an 
alkaline  oxidation  followed  by  one  in  acid  solution. 

It  was  found,  however,  that  on  oxidising  an  organic  or  other 
oxidisable  solution  by  a  large  excess  of  permanganate  in  acid  solution, 
the  results  generally  came  out  much  too  high,  even  for  perfect  oxida- 
tion, which  indicated  a  loss  of  oxygen  due  to  the  presence  of  manga- 
nese dioxide.  In  order  to  prevent  or  diminish  the  loss,  a  ferric  salt 
was  added  to  the  permanganate  solution,  the  iron  acting  as  an 
accelerator  in  the  presence  of  much  permanganate  and  little  manganese 
dioxide,  and  a  retarder  when  the  conditions  were  reversed.  The  ferric 
salt  is  really  an  accelerator,  but  it  has  the  power  of  neutralising  the 
action  of  the  manganese  dioxide  after  a  certain  excess  has  been 
formed.  The  accelerating  action  of  iron  in  presence  of  much  per- 
manganate may  be  checked  by  the  addition  of  sodium  phosphate  to 
the  solution. 

The  author  has  based  a  quantitative  method  of  estimating  organic 
products  on  the  results  obtained  from  this  investigation.  The  method, 
which  is  described  in  detail  in  the  original,  is  applicable  to  the  estima- 
tion of  commercial  organic  substances,  the  determination  of  the 
organic  matter  in  potable  waters  and  in  the  waste  liquors  from  works 
employing  organic  products,  whilst  for  the  estimation  of  alcoholic 
solutions  when  largely  diluted,  it  is  more  rapid  than  the  sp.  -gr. 
method. 

In  the  second  part  of  the  paper,  the  author  treats  of  the  oxidation 
of  organic  substances  by  means  of  manganese  dioxide  in  acid  solution, 
as  well  as  of  oxidations  by  permanganate  in  neutral  and  alkaline 
solutions,  and  of  analytical  methods  derived  therefrom.  D.  B. 

The  Stalagmometer  :  a  New  Method  for  the  Determination 
of  Fusel  Oil  in  Spirituous  Liquors.  By  J.  Traube  (Ber.,  20, 
2644— 2655).— The  author  previously  described  (Abstr.,  1886,  743)  a 
method  for  determining  fusel  oil  in  brandy  by  observing  the  height 
of  the  solution  in  a  capillary  tube.    In  the  present  paper  an  apparatus, 
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called  a  "stalagraometer,"  is  described  by  means  of  which  the  percentage 
of  fusel  oil  is  determined  by  connting  the  drops  contained  in  a  known 
volume  of  liquid.  As  in  the  older  method,  tlie  brandy  is  first  diluted 
so  as  to  be  about  20  per  cent.  It  is  then  put  into  the  stalagmometer, 
and  the  number  of  drops  from  a  given  volume  observed  and  com- 
pared with  the  number  obtained  from  the  same  volume  of  pure  20  per 
cent,  alcohol.  An  excess  of  1*6  drop  to  100  c.c.  of  liquid  shows  the 
presence  of  0*1  per  cent.,  an  excess  of  3'5  drops,  of  0*2  per  cent,  of 
fusel  oil.  0"05  per  cent,  of  fusel  oil  can  be  determined  readily  and 
with  certainty. 

To  increase  the  delicacy  of  the  method,  the  proportion  of  alcohol 
to  fusel  oil  must  be  diminished.  This  is  done  in  the  following 
manner : — 300  c.c.  of  the  liquid  to  be  examined,  (diluted  to  20 
to  25  per  cent.)  is  shaken  in  a  funnel  with  110  to  120  grams  of 
pure  ammonium  sulphate,  and  left  until  two  layers  are  formed ; 
the  lower  layer,  which  contains  very  little  fusel  oil,  is  drawn  off 
and  shaken  with  two  to  three  drops  of  ethyl  alcohol  or  some  crystals 
of  ammonium  sulphate.  In  this  way  the  rest  of  the  fusel  oil  is 
obtained  as  a  separate  layer.  These  upper  layers  are  now  mixed, 
dissolved  in  water,  and  distilled  to  about  two-thirds.  The  distil- 
late is  made  up  to  110  c.c,  the  alcohol  determined  by  means 
of  a  Westphal's  balance,  and  the  number  of  drops  contained  in  the 
volume  V  by  means  of  the  stalagmometer.  The  latter  number  is 
compared  with  that  obtained  from  pure  spirit  containing  a  known 
amount  of  fusel  oiL 

A  sketch  of  the  apparatus  is  given,  as  well  as  results  obtained 
by  means  of  it.  These  show  that  the  method  is  as  accurate  as  that 
previously  described  (loc.  cit.\  the  new  method  having  the  advantage 
of  being  more  easily  worked.  N.  H.  M. 

Assay  of  Commercial  Carbolic   Compounds.      By  J.  Mutee 

and  L.  de  Koningh  {Analyst^  12,  191 — 195). — Carbolic  Powder.^. — 
Where  the  phenols  exist  in  the  uncombined  state,  they  are  extracted 
by  methylated  spirit  from  75  grams  of  the  powder.  Where  the 
powder  contains  a  lime  base,  a  preliminary  thorough  trituration  with 
a  small  excess  of  dilute  sulphuric  acid  is  necessary.  The  alcoholic 
extract  is  mixed  with  200  c.c.  of  a  5  per  cent,  solution  of  sodium 
hydroxide,  and  the  mixture  is  then  evaporated  to  half  its  bulk.  At 
this  point  any  tar  oils  and  naphthalene  will  separate  and  are  to  be 
filtered  ofi*.  The  filtrate  is  further  concentrated  to  50  c.c.  and  trans- 
ferred to  a  graduated  tube.  This,  which  is  known  as  Muter's  car- 
bolimeter,  is  wide  in  the  lower  portion.  At  65  c.c.  it  is  narrowed  to 
a  neck,  which  is  graduated  up  to  110  c.c.  in  0"25  c.c.  divisions.  It  is 
stoppered,  and  is  furnished  with  a  long,  thin,  stirring  rod,  the  volume 
of  which  must  be  allowed  for.  The  solution  is  made  up  to  65  c.c, 
25  c.c.  of  strong  hydrochloric  acid  are  slowly  added  with  stirring, 
and  then  enough  dry  common  salt  to  render  the  phenols  insoluble. 
The  tube  is  plunged  into  water  of  15*5°  and  the  volume  of  the  phenols 
read  oif . 

Liquid  Carbolic  Acid. — If  this  contains  excess  of  water,  it  will  not 
give  a  clear  solution  with  three  volumes  of  benzene.      The  amount  of 
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water  is  ascertained  by  shaking  20  c.c,  of  the  sample  with  80  c.c.  of  a 
saturated  solution  of  sodium  chloride,  and  observing  the  diminution 
in  volume.  Tar  oils  are  estimated  by  shaking  20  c.c.  with  80  c.c.  of 
soda  solution  (5  per  cent.),  and  a  small  quantity  of  benzene  (10  c.c. 
for  dark  specimens,  less  for  pale  ones).  The  increase  in  the  volume 
of  the  benzene  gives  the  amount  of  tar  oils.  The  remainder  is  taken 
as  phenol  and  cresols.  M.  J.   S. 

Acidimet3:y  with  Hed  Wines.  By  Tont-Gaecin  (Compt.  rend., 
105,  577). — Wh^n  red  wine,  prepared  in  the  ordinary  way  and  not 
more  than  a  year  old  is  mixed  with  sodium  hydroxide  solution,  the 
colour  changes  to  carmine,  which  becomes  deeper  and  duller  and 
passes  into  violet-black,  which  afterwards  becomes  black,  without 
any  tinge  of  violet,  and  then  changes  to  green,  with  formation  of  a 
dark,  flocculent  precipitate.  The  point  at  which  the  colour  is  brownish- 
black,  without  any  tinge  of  violet  or  green,  is  the  point  of  exact 
neutralisation.  C.  H,  B. 

Dairy  Products.  (Btdl  TJ.  8.  Agric.  Depart,  ISTo.  13,  1—128).— 
Butter  and  its  Substitutes. — A  series  of  micro-photographs  is  given, 
showing  the  appearance  presented  by  butter,  &c.,  when  examined  by 
polarised  light.  The  black  cross  described  by  Hehner  and  Angell  is 
seen  in  all  the  specimens  of  butter  prepared  by  boiling  and  slow 
cooling,  and  is  almost  uniformly  absent  from  the  crystals  obtained 
from  the  other  fats,  nevertheless  it  is  shown  by  some  specimens  of 
butterine  and  oleomargarine  from  Armour  and  Co.,  Chicago,  as  well  as 
in  a  slide  prepared  from  beef  suet  "  oleo  oil,"  by  dissolving  in  hot 
alcohol,  and  cooling  slowly,  thus  confirming  the  opinion  that  it  is  not 
to  be  trusted  as  a  characteristic  of  genuine  butter. 

The  following  method  for  determining  the  melting  point  of  fats  is 
described  : — Thin  discs  are  obtained  by  dropping  the  melted  fat  on  to 
a  piece  of  ice.  One  of  these  is  placed  in  a  test-tube,  the  lower  part 
of  which  contains  boiled  water,  and  the  upper  part  strong  alcohol. 
The  disc  floats  between  the  two  liquids.  The  tube  is  then  warmed  in 
a  water-bath,  whilst  the  temperature  of  the  contents  is  taken  by  a 
thermometer  with  small  bulb,  situated  just  above  and  close  to  the 
disc,  and  kept  in  motion  like  a  revolving  pendulum.  The  tempera- 
ture at  which  the  disc  contracts  to  a  sphere  is  taken  as  the  melting 
point.  It  is  necessary  to  examine  the  discs  when  freshly  made,  as 
they  show  a  higher  melting  point  if  kept  for  24  hours.  When  the 
water-alcohol  tube  is  warmed  before  dropping  in  the  disc,  the  con- 
traction takes  place  some  6°  lower  than  when  the  former  method  is 
followed. 

Various  modifications  of  Reichert's  process  are  described.  Daven- 
port saponifies  5  grams  of  the  butter  with  only  10  c.c.  of  alcoholic 
potash  (containing  2  grams  of  KHO),  operating  in  a  flask  from  which 
the  alcohol  vapour  is  aspirated  by  a  water-pump.  Saponification  and 
evaporation  to  dryness  are  complete  in  15  minutes,  and  from  the 
statement  that  genuine  butters  treated  thus  require  on  an  average 

28"8  c.c.  of  — r  alkali,  there  would  appear  to  be  no  loss  of  ethyl  buty- 
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rate  (compare  Allen,  Abstr,,  1887,  1145).  Crampton  substitutes 
phosphoric  for  sulphuric  acid  in  the  distillation,  but  finds  that  with 
care  the  two  give  identical  results, 

Scheffer's  test  for  foreign  fats  is  based  on  the  solvent  action  of  a 
mixture  of  amyl  alcohol  (40  vols.)  and  ether  of  sp.  gr.  0'715  (60  vols.). 
1  gram  of  butter  dissolves  in  3  c.c.  of  this  mixture  at  28°  ;  1  gram  of 
lard  requires  16  c.c. ;  1  gram  of  stearin  350  c.c. 

The  following  order  of  value  is  assigned  to  the  various  modes  of 
examining  butters  for  adulteration  : — (1.)  Determination  of  volatile 
acids.  (2.)  Determination  of  specific  gravity.  (3.)  Determination  of 
saponification  equivalent  (Koettstorfer).  (4.)  Determination  of  the 
insoluble  acids  (Hehner,  Muter,  Blyth,  &c.).  (5.)  Determination  of 
the  melting  point. 

A  complete  bibliography  of  butter  analysis  (up  to  1882)  is  given  by 
Caldwell  (Seco7id  Ann.  Bep.  N.  Y.  S.  Bd.  of  Health,  544—547),  and 
in  Sell's  Kunstbutter  (Arbeit  a.  d.  Kaiserl.  Gesundheitsamte) . 

Milh. — For  the  determination  of  water,  Babcock  employs  asbestos  to 
absorb  the  milk  before  drying ;  this  is  much  to  be  preferred  to  any 
powder.  By  placing  the  asbestos  in  a  tube  between  plugs  of  cotton- 
wool, and  drawing  air  through  the  tube  while  it  is  heated  at  100°,  the 
desiccation  is  complete  in  two  hours.  The  tube  can  then  be  transferred 
to  the  fat  extractor. 

Of  methods  for  the  determination  of  the  fat,  the  preference  is  given 
to  that  of  Adams  (Abstr.,  1886,  583),  but  instead  of  soaking  up  the 
milk  with  one  end  of  the  roll  of  paper,  the  plan  has  been  adopted  of 
holding  the  unrolled  strip  in  a  horizontal  position,  and  running  the 
5  c.c.  of  milk  from  a  pipette  along  the  middle.  The  strip  is  then 
hung  up  in  a  hot  chamber,  and  in  two  or  three  minutes  is  dry  and 
ready  for  rolling  up. 

In  Soxhlet's  araometric  method  (Abstr.,  1881,  656)  great  difficulty 
was  encountered  in  ensuring  the  separation  of  the  ethereal  fat  solu- 
tion, and  any  long  delay  in  the  separation  was  found  to  affect  the 
final  results.  By  placing  the  bottles  containing  the  mixture  in  a 
centrifugal  machine  revolving  about  300  times  per  minute,  the  time 
required  for  separation  was  reduced  to  a  few  minutes,  only  six  samples 
out  of  150  requiring  more  than  quarter  of  an  hour.  The  fat  solution 
thus  separated  had,  however,  a  lower  specific  gravity  than  that 
obtained  by  simple  subsidence,  so  that  the  percentage  of  fat  as  given  in 
Soxhlet's  table  had  to  be  increased  by  0"13,  to  bring  it  into  agreement 
with  the  results  of  the  older  method.  Cronander  also  separates  the 
fat  by  shaking  the  milk  with  potash  and  ether,  but  evaporates  the 
ether  after  it  has  risen  to  the  surface  of  the  milk,  and  measures  the 
fat  by  forcing  it  in  a  melted  state  into  a  graduated  tube. 

Fleischman  and  Morgen  calculate  the  fat  by  the  formula — 

/=0-83&-2-22l05S_-i20, 

o 

where  /  =  percentage  of  fat,  t  =    percentage  of  total   solids,  S  = 
specific  gravity  of  the  milk  at  15°. 

Morse  and  Piggot  add  10  c.c,  of  milk  to  20  grams  of  dehydrated 
copper  sulphate.     The  milk  becomes  dry  in  a  few  moments.     The  fat 
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is  then  extracted  by  light  petroleum,  and  its  amount  determined 
(after  evaporation)  by  saponification. 

Of  lactoscopes,  Feser's  is  said  to  be  the  most  convenient.  It  is  a 
graduated  glass  cylinder,  containing  in  its  lower  part  a  smaller 
cylinder  of  white  glass  with  black  lines  on  it.  4  c.c.  of  milk  are  put 
in  the  cylinder,  and  water  is  added  until  the  black  lines  become 
visible.  The  reading  of  the  total  volume  gives  at  once  the  per- 
centage of  fat. 

For  the  determination  of  the  free  acid  in  koumiss,  a  bright  filtrate 
was  obtained  by  adding  to  the  koumiss  an  equal  volume  of  alcohol 
before  filtering.  M.  J.   S. 

Extraction  of  Fats  by  Soxhlet's  Apparatus.    By  J.  M.  Milne 

(/.  Soc.  Chem.  Ind.,  6,  34). — In  using  the  apparatus  for  milks,  the 
author  proceeds  as  follows  : — About  10  c.c.  of  the  milk  is  Aveighed 
into  a  tared  porcelain  basin,  and  the  milk  evaporated  with  frequent 
stirring  in  order  to  render  it  granular,  until  on  being  cooled  the 
residue  is  semi-solid.  The  residue  is  then  transferred  to  a  paper  cup 
and  placed  into  the  Soxhlet  tube,  and  the  fat  extracted  with  ether  in 
the  usual  way.  The  author  having  worked  with  Adams'  paper  coils 
for  drying  up  milk  for  fat  extractions,  confirms  the  fact  pointed  out 
by  the  committee  of  the  Society  of  Public  Analysts,  that  from  0*3  to 
0"5  per  cent,  more  fat  is  extracted  by  the  coil  method.  D.  B. 

Examination  of  Wines  and  Oils.  By  P.  Spica  (Gazzetta,  17, 
304 — 312). — The  author  at  the  outset  makes  the  oft-repeated  com- 
plaint that  the  conditions,  such  as  the  variation  of  concentration,  or 
even  the  nature  of  the  acids  used,  required  for  the  successful  applica- 
tion of  test-reactions,  are  not  defined  with  sufficient  exactness  in 
original  papers.  Various  processes  have  been  proposed  to  recognise 
the  colouring  matters,  whether  natural  or  artificial,  of  wines  ;  but 
preference  is  given  by  the  author  to  the  methods  proposed  by  Caze- 
neuve  (Abstr.,  1886,  397),  Arata  (Gazzetta,  17,  44),  Blarez  and 
Beniges  (Abstr.,  1886,  1084),  and  Girard  and  Gautier.  In  the  last- 
named  process  the  substitution  of  tablets  of  Magnesia  alba  for  those 
of  plaster  of  Paris  is  suggested  ;  these  are  immersed  in  egg  albumin 
for  a  short  time  and  dried.  A  drop  of  the  wine  to  be  examined  is  let 
fall  on  such  a  prepared  tablet,  and  the  colour  of  the  stain  produced  is 
observed.  The  natural  colouring  matters  of  wine  give  a  yellowish- 
brown,  those  containing  rosaniline  or  "  vinoline "  a  reddish-yellew, 
those  with  indigo  an  azure-green,  with  orchil  a  violet  red,  and  those 
with  amaranth  a  greyish- violet  stain.  Another  method  suggested  con- 
sists in  shaking  up  the  wine  with  baryta-water  and  amyl  alcohol, 
when  the  latter  extracts  the  colouring  matter  from  the  wine.  It 
appears  that  certain  preparations  containing  coal-tar  colouring  mat- 
ters, called  "  vinoline,"  are  sold  by  druggists  in  Padua.  An  examina- 
tion of  such  a  preparation,  called  "  maroon  vinoline,"  was  found  to 
consist  of  about  40  per  cent,  of  mineral  matter,  in  which  arsenic 
was  present  in  considerable  quantities. 

As  regards  the  method  of  examination  of  oils  proposed  by 
Maumene,   which  is   founded  on  the  rise  of  temperature  when  the 
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sample  is  mixed  with  eoncentrated  sulphuric  aeid,  it  appears  that  a 
confusion  has  arisen  between  pframs  and  cubic  centimetres.  Con- 
cordant results  are  obtained  with  mixtures  of  50  grams  or  55  c.c.  of 
oil  with  10  c.c.  of  acid. 

Bechi  has  proposed  a  method  for  the  recosmition  of  cotton-seed 
oil  in  olive  oil,  which  consists  in  adding  to  the  oil  an  alcoholic-ethereal 
solution  of  silver  nitrate  in  presence  of  an  amyl  alcohol  solution  of 
petroleum ;  it  is  here  shown  that  this  method  gives  fallacious  results. 
A  method  of  the  greatest  practical  value  is  that  proposed  by  Hnbl, 
which  has  given  satisfactory  results  in  the  hands  of  Moore,  Allen, 
Oglialoro,  and  other  observers.  Y.  H.  V. 

Gravimetric  Estimation  of  Tannins.  By  H.  R.  Procter 
(J.  Soc.  Chem.  Ind.,  6,  94 — 96). — The  process  described  by  the  author 
is  a  combination  of  the  methods  published  by  Miintz  and  Simand, 
and  depends  on  the  fact  that  in  filtration  through  a  column  of  dry 
hide  powder  the  upper  layers  absorb  most  of  the  tannin,  a  very  com- 
plete and  rapid  separation  being  obtained  from  the  large  surface 
exposed.  The  author  utilises  the  lamp  chimneys  employed  in  the 
common  round-wicked  German  petroleum  lamps,  which  are  con- 
tracted just  above  the  base  of  the  flame  and  are  cylindrical  for  the  re- 
mainder of  their  length.  A  perforated  disc  of  cork  is  made  slightly 
cup-shaped  on  its  two  faces.  A  piece  of  linen  is  then  stretched  over 
it,  and  it  is  pressed  down  the  chimney  until  it  rests  on  the  contracted 
neck.  Five  grams  of  hide  powder  is  weighed  into  the  tube,  and 
when  shaken  down  will  occupy  a  space  of  about  50  c.c.  The  tube  is 
now  cut  off,  allowing  only  length  for  the  insertion  of  a  cork,  which 
may  press  slightly  on  the  powder,  as  it  contracts  in  volume  when  wet. 
This  cork  is  perforated  and  hollowed  like  the  first,  and  after  being 
covered  with  linen  is  pressed  into  the  tube.  A  short  piece  of  quill 
tubing  passes  through  the  cork,  and  is  fitted  by  a  second  cork  into  a 
flask.  The  filtering  tube  is  inverted,  broad  end  downwards,  into  a 
beaker  of  100  c.c.  capacity,  which  is  filled  with  the  liquid  to  be 
filtered  until  it  rises  into  the  hide  powder.  The  tube  is  left  in  this 
position  for  one  or  two  hours,  after  which  it  is  reversed,  and  the 
enlarged  end  filled  with  the  solution,  when  the  filtration  will  be  found 
to  proceed  evenly  and  steadily.  The  filtrates  thus  obtained  are  per- 
fectly free  from  tannin,  and  tested  by  the  Lowenthal  method  show  a 
lower  result  for  "  non-tannin  "  than  those  by  any  other  method  of  ab- 
sorption. The  method  is,  however,  inapplicable  in  the  presence  of 
gallic  acid,  the  latter  being  freely  absorbed  by  hide  powder.  The 
author  hopes  to  overcome  the  difficulty  either  by  some  method  of 
removing  the  gallic  acid  or  of  preventing  its  absorption  by  the  hide. 

D.  B. 
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Relation  between  the  Composition  and  Absorption-spectra 
of  Organic  Dyes.  Bj  H.  W.  Vogel  {Ber.  Ahad.  Ber.,  1887,  715 — 
718). — Experiments  made  with  azo-dyes  gave  the  following  results  : — 
The  substitution  of  methyl  for  hydrogen  in  diazobenzene  gives  rise 
to  cbange  of  position  of  the  absorption-bands  towards  the  red  end  of 
the  spectrum.  The  increase  of  wave-length  is  10  millionths  mm. 
when  the  substitution  takes  place  in  the  ortho-position,  and  14  mil- 
lionths mm.  in  the  case  of  the  para-position.  (2.)  The  substitution 
of  /3-naphtholsul phonic  acid  S  or  ^-naphtholdisulphonic  acid  E-  for 
/3-naphtholsulphonic  acid  B,  causes  a  shiftiug  of  the  bands  which,  in  the 
case  of  |(3-naphtholsulphonic  acid  S  amounts  to  4  to  5  millionths  mm., 
and  in  the  case  of  /3-naphtholdisulphonic  acid  R  to  6  millionths  mm. 
(3.)  In  the  substitution  of  methyl,  the  space  between  the  two  bands 
becomes  clearer,  and  the  bands  become  more  equal  in  intensity  and 
in  width.  The  substitution  of  ^-naphtholsulphonic  acid  S  or  /3-naph- 
tholdisulphonic  acid  R,  in  the  place  of  the  acid  B,  acts  similarly  on 
the  character  of  the  bands. 

The  above  results  were  obtained  with  sulphuric  acid  solutions  ; 
the  results,  as  well  as  those  obtained  with  alcoholic  solutions,  are 
shown  in  tables.  N.  H.  M. 

Fluorescences  with  Well-defined  Spectra.  By  L.  de  Bois- 
BAUDRAN  {Gompt.  rend.,  105,  784 — 788). — When  gallium  oxide  is 
employed  as  a  solid  solvent  of  other  oxides,  it  gives  fluorescences 
which  are  usually  much  less  brilliant  than  those  obtained  with  alu- 
mina, but  the  results  are  of  the  same  order.  Calcination  of  the  oxide 
at  a  very  high  temperature  converts  the  bands  in  the  spectrum  into 
lines,  the  spectral  groups  being  displaced  towards  the  red.  The  bril- 
liancy of  the  spectrum  increases  with  the  time  of  action  of  the  electric 
discharge,  a  result  contrary  to  that  obtained  with  alumina. 

Measurements  are  given  of  the  spectra  of  the  fluorescences  of 
gallium  oxide  with  oxides  of  samarium,  Z«  and  Zy3.  The  fluorescence 
of  Z^  with  gallium  oxide  is  very  feeble,  the  difierence  between  Za  and 
Z^  being  even  more  strongly  marked  than  when  the  oxides  are  mixed 
with  alumina. 

A  moderately  calcined  mixture  of  alumina  with  praseodymium 
oxide  yields  only  a  very  faint  trace  of  a  rosy  fluorescence,  but  if  the 

I  mixture  is  very  strongly  heated,  it  then  yields  a  beautiful  fluorescence, 
the  colour  of  which  depends  on  the  time  during  which  the  electric 
discharge  has  been  passing.  At  first  it  is  violet,  but  afterwards 
becomes  rose-coloured.  The  spectrum  is  complicated,  the  principal 
bands,  all  of  which  are  nebulous,  being  situated  at  6457,  6237, 
6162,  6035,  and  5212.  C.  H.  B. 

; 


Rotatory  Power  of  Solutions  of  Ammonium  Molybdate  and 
Tartaric  Acid.     By  D.   Gernez  {Compt.  rend.,  105,  803—806). — 

TOL.    LIV.  h 
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The  experiments  previously  made  with  solutions  of  tartaric  acid  and 
sodium  molybdate  (Abstr,,  1887,  540)  were  repeated  with  ammonium 
molybdate.  The  rotatory  power  increases  regularly  as  the  quantity 
of  ammonium  molybdate  increases,  and  is  proportional  to  the  quan-. 
tity  of  this  salt  present  up  to  a  quarter  of  an  equivalent.  Between 
one-fourth  and  one-third  of  an  equivalent,  the  increase  of  rotation 
for  the  same  weight  of  molybdate  changes  suddenly,  and  becomes 
little  more  than  half  its  original  value.  The  maximum  rotation 
observed  is  57  times  that  of  tartaric  ^id,  and  corresponds  with  a 
proportion  of  ammonium  molybdate  equal  to  one-third  of  an  equi- 
valent, it  remains  sensibly  constant  between  42'66/128  and  56/128 
of  an  equivalent  of  molybdate.  With  large  quantities,  the  rotatory 
power  diminishes  rapidly,  and  becomes  practically  constant  when  one 
equivalent  of  molybdate  is  present. 

As  in  the  case  of  sodium  molybdate,  the  tartaric  acid  at  first  com- 
bines with  the  whole  of  the  ammonium  molybdate,  forming  a  com- 
pound of  the  composition  SCiHeOg  +  3(NH4)20,7Mo03,4H20,  which 
is  gradually  converted  into  a  second  compound,  containing  6  mols. 
of  tartaric  acid  and  1  mol.  of  the  molybdate,  and  this  is  finally  trans- 
formed into  a  th^ird  more  stable  compound, 

2C4H6O6  +  3(NH4)2,0,7Mo03,4H20. 

In  the  case  of  sodium  ipaolybdate,  the  maximum  rotation  is  obtained 
with  one  equivalent  of  the  salt,  whilst  ip.  the  case  of  the  ammonium 
molybdate,  the  maximum  rotation  is  given  by  one-third  of  an  equi- 
valent. The  ammonium  salt,  however,  contains  three  equivalents  of 
the  alkali  in  the  molecule  for  each  equivalent  present  in  the  molecule 
of  the  sodium  salt,  and  hence  in  each  case  the  maximum  rotation  is 
given  by  compounds  which  contain  the  alkali  and  the  tartaric  acid  in 
equal  equivalents,  C.  H.  B. 

Influence  of  Light  on  the  Heat  Conduetivity  of  Selenium. 

By  M.  Bellati  and  S.  LussA^A{Gazzetta,  17,  391 — 405). — The  analogies 
of  heat  and  electric  conductivity  induced  the  authors  to  study  the 
influence  of  light  on  the  heat  conductivity  of  selenium,  the  electric 
resistance  of  which,  as  is  well  known,  is  diminished  on  exposure. 
The  plan  of  experiment  consisted  in  sprinkling  the  double  iodide  of 
copper  and  mercury  on  the  disc  of  selenium,  on  which  a  circular 
figure  had  been  blackened  with  Indian  ink.  The  selenium  was  heated 
by  the  passage  of  an  electric  current,  which  produced  at  first  a  dark 
spot,  owing  to  the  change  in  colour  of  the  double  iodide.  This  sub- 
sequently extended  into  a  fairly  regular  circular  figure,  the  measure- 
ment of  the  diameter  of  which  afforded  a  means  of  determining  the 
heat  conductivity  of  the  selenium.  This  method  was  found  to  be 
more  practicable  than  the  usual  method  of  melting  wax,  In  all  cases, 
the  diameter  of  the  circle  was  greater  when  the  seleniuna  was  exposed 
to  reflected  sunlight  from  which  the  greater  part  of  the  heat  rays 
had  been  removed  by  passage  through  solutious  of  alum  and  of 
ammoniacal  copper  sulphate.  The  relation  of  heat  conductivity 
without  and  with  exposure  to  light  was  found  to  be  in  the  ratio  of 
1  :  1*1  as  the  result  of  several  concordant  experiments.     The  same 
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ratio  was  observed  between  tlie  electric  conductivities  without  and 
with  exposure  to  light  under  conditions  similar  to  those  described 
above.  The  authors,  however,  would  not  insist  on  this  concordance  of 
results  in  the  two  phenomena.  Y.  H.  V. 

Effect  of  Light  on  the  Conductivity  of  Selenium.    By   S. 

Kalischer  (Ann.  Phys.  Ghem.  [2],  32,  108). — Of  the  selenium  cells 
constructed  by  the  author,  three  in  which  copper  and  copper-brass 
electrodes  are  used,  are  found  to  differ  from  the  rest  in  their  behaviour 
on  exposure  to  light,  the  resistance  rapidly  increasing  after  undergoing 
a  momentary  decrease,  and  the  cell  only  returning  to  its  normal 
condition  on  remaining  for  some  time  in  the  dark.  The  conclusion 
drawn  from  this  is,  that  the  cells  in  question  contain  a  hitherto  un- 
known modification  of  selenium,  the  conductivity  of  which  decreases 
instead  of  increasing  under  the  action  of  light.  As  the  author's  other 
cells  which  do  not  exhibit  the  peculiarity  described,  differ  from  the 
above  in  having  zinc,  copper-zinc,  and  copper-platinum  electrodes,  it 
still  remains  to  be  ascertained  whether  the  nature  of  the  electrodes 
has  any  influence  on  this  behaviour  of  selenium.  The  phenomenon 
in  question  has  also  been  observed  and  described  by  Hesehus  (Exn. 
Bep.  d.  Phys.,  20,  490).  H.  C. 

New  Galvanic  Battery.  By  F.  Friedricbs  (Ann.  Phys.  Ghem. 
[2],  32,  191). — A  tube  running  below  the  cells  of  this  battery  connects 
each  with  a  common  reservoir,  by  the  raising  or  lowering  of  which  the 
fluid  used  can  be  transmitted  to  or  removed  from  the  cells.  A  tap 
attached  at  the  end  of  the  tube  opposite  the  reservoir  allows  the  fluid 
to  be  removed  when  exhausted.  An  advantage  claimed  over  other 
batteries  is,  that  spontaneous  evaporation  of  the  liquid  and  consequent 
crystallisation  of  salts  when  the  battery  is  not  in  use,  is  avoided. 

H.  C. 

Galvanic  Polarisation.  By  F.  Streintz-  (Ann.  Phys.  Ghem.  [2], 
32,  11(5). — The  author  has  examined  the  galvanic  polarisation  pro- 
duced on  aluminium  and  silver  plates.  The  results  for  aluminium 
have  been  already  given  (Abstr.,  1887,  415).  With  silver,  the  oxygen 
plate  is  found  to  attain  maximum  polarisation  when  the  E.M.F.  of 
the  cell  used  is  equal  to  that  of  three  Daniells  ;  the  polarisation  of 
the  hydrogen  plates  is  at  a  maximum  when  an  E.M.F.  of  two  Daniells 
is  used,  it  decreases  when  a  greater  E.M.F.  is  employed,  but  rises 
again  and  becomes  equal  to  the  first  maximum  for  an  E.M.F.  of 
nine  Daniells.  The  explanation  given  is  that  the  deposition  of 
metallic  silver  on  the  cathode,  which  is  greater  the  greater  the  in- 
tensity of  the  current,  by  increasing  the  surface  decreases  the  relative 
strength  of  the  current  and  amount  of  the  polarisation,  so  that 
although  a  small  E.M.F.  produces  maximum  polarisation  with  clean 
plates,  a  very  considerable  one  is  required  to  attain  the  same  maximum 
with  plates  thickly  coated  with  silver.  H.  C. 

Production  of  Electricity  by  the  Condensation  of  Aqueous 
Vapour.  By  L.  Palmieri  (Nuovo  Gimento  [3],  22,  34 — 39). — The 
occasion  of  this  paper  is  the  confirmation  by  Firmin  Larroque  (La 

h  2 
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Lumiere  Mext.,  1887)  of  the  aathor's  experiments  on  the  production 
of  electricity  bj  the  condensation  of  aqueous  vapour.  On  the  other 
liand,  the  experiments  of  Kalischer  (Abstr.,  1884, 138)  led  to  negative 
results,  but  Tait  considers  that  these  were  conducted  on  far  too  small 
a  scale.  Accordingly  the  author  has  repeated  on  a  large  scale  his 
experiments  on  the  condensation  of  aqueous  vapour  on  a  beaker  of 
platinum  containing  ice,  and  connected  with  a  condensing  electric 
cup ;  in  all  cases,  the  production  of  electricity  was  observed.  The 
author  remarks  that  his  observations,  extending  over  37  years,  leave 
no  doubt  in  his  mind  as  to  the  production  of  electricity  under  these 
conditions.  The  potential  of  atmospheric  electricity  is  conditioned 
by  the  state  of  the  weather ;  the  author's  observations  also  have  more 
particularly  shown  that  the  potential  is  affected  by  the  eruptions  at 
Vesuvius.  Y.  H.  V. 

Electrolysis  of  Water.     By  H.  v.  Helmholtz  (Ber.  AJcad.  Ber., 

1887,  749 — 757). — Previous  experiments  made  by  the  author  showed 
that  the  smaller  the  amount  of  dissolved  hydrogen  and  oxygen  near 
the  electrodes,  the  smaller  the  electromotive  force  necessary  to 
electrolyse  water.  The  experiments  described  in  the  present  paper 
were  made  with  a  view  to  determine  the  limits  for  th^  emallest  elec- 
tromotive force  capable  of  producing  fresh  gas  under  a  given  pressure 
of  the  oxyhydrogen  mixture  on  the  liquid.  In  previous  experiments, 
an  error  in  the  measurement  of  the  electromotive  force  of  the  decom- 
position of  water  was  caused  by  hydrogen  or  other  combustible  gas 
being  occluded  in  the  platinum  anode  or  in  both  electrodes,  so  that 
the  oxygen  carried  over  in  the  current  comes  in  contact  w^ith  the 
gases  of  the  anodes,  and  thus  bubbles  of  hydrogen  will  be  liberated  at 
the  cathodes  with  a  much  less  expenditure  of  electromotive  force. 
To  avoid  this,  the  current  is  kept  in  the  same  direction  for  weeks  or 
months.  An  apparatus  is  described  with  sketch,  by  means  of  which 
the  gases  produced  by  the  el-ectrolysis  are  removed  as  soon  as  formed, 
and  a  vacuum  is  thus  kept  above  the  liquid  ;  the  flask  containing  the 
solution  is  so  inclined  that  a  small  bubble  of  gas  is  retained ;  the  gas 
under  these  conditions  occupi^es  a  space  1000  times  greater  than  it 
would  under  normal  pressure,  and  the  diameter  of  the  bubble  is 
measured  in  order  to  ascertain  whether  it  remains  the  same  size  or 
whether  it  increases. 

To  produce  a  current,  three  carbon-iron  ferric  chloride  solution 
elements  were  used ;  the  electromotive  force  was  diminished  daily  in 
order  to  determine  the  limit.  The  limit  for  the  evolution  of  gas  was 
found  to  be  1'64  to  1'63  volt,  with  a  pressure  of  oxyhydrogen  gas 
=  10  mm.  of  water. 

The  influence  of  pressure  on  electromotive  force  is  expressed  as 
follows : — 

A  =  A,  +  IO-'.^.^JRa^'— logC^")  -h 

2xh  +  oco  \pj  J 

Pa  =  atmospheric  pressure,  pk  and  po  are  the  pressures  of  hydrogen 
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and  of  oxygen  above  the  liquid ;  ak  and  xo  are  the  atomic  weights  of 
the  two  elements;  6  is  the  absolute  temperature. 

R,  =  P-L^  =  41461000  •  ^^^ , 

where  Vh  is  the  volume  of  1  gram  of  hydrogen ;  Ro  the  corresponding 
constant  for  oxygen,  and  rj  the  amount  of  water  decomposed  in  a 
second  by  one  Ampere,     tj  =  0'000093I9^  according  to  Kohlrausch. 

When  pure  oxyhydrogen  gas  is  above  the  liquid,  as  in  the  experi- 
ments described,  p  =:  p^  -}-  poy  the  part  of  the  electromotive  force 
changing  with  the  pressure  becomes — 

Ai  -  A2  =  i .  10-7  ,^  . 0  .  Ra  .  log  (^\  =  0-018868  .  log  nat.  {^\ 

K  H.  ir. 

Electrolytic  Separation  of  the  Metal  on  the  Free  Surface  of 
the  Solution  of  its  Salt.  By  J.  Gubkin  (Ann.  Phys.  Chem.  [2], 
32,  114). — When  an  electric  current  passes  from  a  solution  of  a  salt 
into  the  atmosphere  of  gas  or  vapour  immediately  above  it,  an 
electrolytic  separation  of  the  metal  takes  place  at  the  surface  of  the 
liquid.  Apparatus  is  described  by  means  of  which  this  is  made 
evident,  the  space  above  the  liquid  being  either  vacuous  or  exposed  to 
the  air  in  the  ordinary  way.  Silver  and  platinum  are  found  to 
separate  out  in  films  which  float  on  the  surface  ;  zinc  oxidises  as  it 
separates  out,  the  white  flakes  of  zinc  oxide  gradually  falling  to  the 
bottom.  H.  C. 

Action  of  the  Solvent  on  Electrolytic  Conduction.    By  T.  C. 

FiTZPATRiCK  (Phil.  Mag.  [5],  24,  377—391). — The  author  continues 
his  researches  on  the  conductivity  of  salt  solutions,  the  solvents  being 
varied.  The  salts  examined  were  calcium,  lithium,  and  magnesium 
chlorides  and  nitrates,  and  ferric  and  mercuric  chlorides,  the  solvents 
being  water  and  ethyl  and  methyl  alcohols.  Tables  of  conductivities 
are  given.  With  mercuric  chloride,  which  i»  the  only  salt  more 
soluble  in  alcohol  than  in  water,  the  conductivities  are  little  more 
than  those  of  the  solvents  alone.  For  aqueous  solutions,  the  chlorides 
conduct  better  than  the  nitrates  ;  magnesium  chloride  is  anomalous, 
its  conductivity  being  half  that  of  calcium  chloride.  Ferric  chloride 
in  dilute  solution  shows  signs  of  dissociation.  With  alcoholic  solu- 
tions, the  conductivity  is  not  proportional  to  the  amount  in  solution. 
The  conductivity  of  lithium  salts  in  ethyl  alcohol  is  10  to  20  times 
as  great  as  that  of  the  other  salts.  In  all  cases,  the  aqueous  solutions 
conduct  better  than  the  alcoholic  ones,  the  character  of  the  solvent 
appearing  to  have  an  influence  on  the  conductivity.  This  the  author 
considers  to  be  due  to  the  formation  of  molecular  groups  in  the 
solutions.  He  finds  that  the  condacti\dty  of  salt  solutions  at  low 
temperatures  points  to  the  existence  in  solution  of  cryohydrates  at 
temperatures  above  their  solidifying  points,  and  also  that  the  con- 
ductivity of  mixed  solvents  and  of  salts  in  mixed  solvents  dilfers  from 
the  calculated  values,  showing  that  an  interaction  has  taken  place 
with  formation  of  new  molecular  groups.      The  action  then  of  the 
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8olvent  is  twofold:  (1)  decomposition  of  the  salt,  the  amonnt  depend- 
ingf  on  the  temperature,  nature  of  solvent,  and  state  of  dilution  ;  (2) 
tlie  formation  of  fresh  molecular  groups  in  the  solution. 

H.  K.  T. 
Influence  of  a  Magnetic  Field  on  the  Thermoelectric  Pro- 
perties of  Bismuth,  Bj  G.  P.  Grimaldi  {Nuovo  Cimento  [3],  21, 
57). — It  is  well  known  that  a  magnetic  field  influences  in  a  remark- 
able degree  the  electric  resistance  of  bismuth ;  in  this  paper,  the 
author  shows  that  its  thermoelectric  force  ^vhen  paired  with  copper  is 
varied  in  a  similar  degree.  This  pile  was  placed  in  the  field  of  an 
electromagnet,  and  coupled  up  with  a  galvanometer,  in  which  read- 
ings were  taken  without  and  with  a  current  passing  round  the 
electromagnet.  After  due  allowance  for  induction,  it  is  shown  that 
the  thermoelectric  force  of  the  bismuth-copper  pair  is  materially 
decreased  in  the  magnetic  field.  The  experimental  enquiry  is,  how- 
ever, only  in  the  preliminary  stage.  V.  H.  V. 

Rotation  of  Isothermic  Lines  of  bismuth  placed  in  a 
Magnetic  Field.  By  A,  Right  (Gazzetta,  17,  359).— In  the  course 
of  experiments  on  the  heat  conductivity  of  bismuth  when  placed  in  a 
magnetic  field,  it  was  observed  that  the  isothermic  lines  were  rotated 
in  a  direction  opposite  to  that  of  the  magnetising  current  when  a 
rectangular  strip  of  the  metal  was  placed  with  its  planes  normal  to 
the  line  of  force.  The  phenomenon  is  analogous  to  that  observed  by 
Hall,  namely,  the  rotation  of  the  equipotential  lines  when  a  magnet 
acts  on  a  current  flowing  along  a  thin  strip  of  metal,  and  may  explain 
the  thermomagnetic  currents  recently  discovered  by  Ettingshausen. 

V.  H.  y. 

Thermic  Conductivity  of  Bismuth  in  a  Magnetic  Field.    By 

A.  RiGHi  {Gazzetta,  17,  358 — 359). — The  author,  as  well  as  other 
physicists,  has  observed  the  marked  variation  of  the  electric  con- 
ductivity of  bismuth  when  placed  in  a  magnetic  field  (Abstr.,  1887, 
1(09),  and  the  production  of  Hall's  phenomenon  under  these  con- 
ditions. Considering  the  correlation  of  electric  and  thermic  conduc- 
tivity, the  eifect  of  magnetic  field  was  also  studied ;  the  results  of  the 
experiments  showed  that  with  a  field  of  4570  C.G.S.  units  the  thermic 
conductivity  of  bismuth  is  to  that  of  the  metal  under  ordinary 
conditions  as  1  :  0"H86.  This  result  must  at  present  be  only  con- 
sidered as  approximate;  further  experiments  are  being  made  with 
more  refined  aipparatus.  Y.  H.  V. 

Specific  Heat  of  Superfused  Water.  By  P.  Cardani  and  F. 
ToMASiNi  (Nuovo  Cimento  [3],  21,  185). — The  specific  heat  of  water 
at  various  temperatures  has  been  the  subject  of  numerous  investiga- 
tions, although  the  results  obtained  are  far  from  concoi'dant.  Thus 
at  temperatures  0 — 10°,  Him,  as  also  Pfaundler  and  Platter,  has  ob- 
served a  marked  increase  of  specific  heat,  whilst  Rowland  on  the 
other  hand  observed  a  decrease.  In  this  paper,  a  description  is 
given  of  experiments  made  to  determine  the  specific  heat  of  water  in 
the  superfused  condition.  The  method  adopted  in  the  invesfijjation 
is  practically  an  application  of  the  weight  thermometer;    a  known 
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volume  of  water  is  enclosed  by  mercury  within  a  bulb,  connected 
with  which  is  a  capillary  tube  bent  twice  at  right  angles.  The  whole 
apparatus  is  completely  filled  with  water  and  mercury,  and  the  bulb 
cooled  by  suitable  freezing  mixtures,  then  the  mercury  driven  out  by 
the  expanding  water  is  collected  and  weighed.  The  apparatus  is  then 
agitated,  and  the  mercury  driven  out  by  the  solidification  of  the 
water  is  also  collected  and  weighed.  Then  from  these  data,  together 
with  a  determination  of  the  temperature  at  the  moment  of  solidifica- 
tion, and  the  quantity  of  heat  absorbed  by  the  glass  and  the  mercury 
contained,  the  specific  heat  of  the  water  at  the  temperature  of  solidi- 
fication is  ascertained.  The  various  experimental  errors  are  discussed 
in  full,  and  the  data  of  all  the  observations  given  in  a  series  of  tables. 
The  following  are  the  main  conclusions :  the  specific  heat  of  super- 
fused  water  is  less  than  unity ;  it  increases  with  decrease  of  tempera- 
ture from  a  minimum  at  a  temperature  of  —  6'52°  to  0°.  The  final 
results  are  given  below. 


Temperature. 

Specific  heat. 

-6-52°  to  0° 

0-953 

-8-09    „  0 

0'96l 

-9-47    „  0 

0-962 

-10-67    „  0 

0-985 

T.  H.  V. 

New  Form  of  Calorimeter.  By  W.  F.  Barrett  (Proc.  B. 
Dublin  Soc,  5,  13- — 16). — The  instrument  devised  by  the  author  is  a 
modification  of  Bunsen's  calorimeter.  The  cup  for  holding  the  sub- 
stance under  experiment  forms  part  of  a  mercurial  thermometer.  The 
cup  has  a  capacity  of  4  c.c,  and  is  surrounded  by  a  jacket  of  polished 
metal.  The  stem  of  the  thermometer,  of  which  the  cup  is  a  portion, 
is  supported  horizontally,  and  graduated  from  —5"  to  80°.  Supported 
immediately  above  the  cup  is  a  small  burette,  the  level  of  the  liquid 
in  which  can  be  accurately  read.  The  neck  of  the  burette  may  be 
closed  by  a  short  thermometer  graduated  from  30°  to  100°.  In 
making  a  determination  of  the  specific  heat  of  a  liquid  with  this  in- 
strument, the  weight  of  the  liquid  must  be  found  b}^  taking  its  specific 
gravity  for  the  temperature  at  which  it  was  used  ;  the  volume  of  the 
liquid  used  having  been  read  from  the  burette.  This  inconvenience 
may  be  obviated  by  converting  the  thermometer  into  a  balance,  the 
stem  being  supported  by  knife-edges  somewhere  near  its  centre  of 
gravity.  From  the  end  of  the  stem,  a  pan  is  suspended,  and  beyond 
this  a  pointer,  fixed  to  the  stem,  moves  over  a  graduated  arc.  With 
a  calorimeter  balanced  in  this  way,  the  weight  of  the  liquid  at  a  given 
air-temperature  may  be  found  directly.  B.  H.  B. 

Determining  the  Specific  Gravity  of  Small  Quantities  of 
Dense  or  Porous  Substances.  By  J.  Jolt  (Proc.  E.  Buhlin  Soc, 
5,  41 — 47)." — The  method  generally  employed  for  determining  the 
specific  gravity  of  small  quantities  of  minerals  of  low  density  is  by 
balancing  in  a  liquid  of  known  specific  gravity.  This  method,  however,  is 
inapplicable  when  the  substance  has  a  specific  gravity  over  4,  and  also 
when  the  substance  is  of  a  porous  nature.    Under  these  conditions,  the 
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substance  may  be  mixed  with  another  substance  of  mnch  lower  specific 
gravity  in  such  proportion  that  the  specific  gravity  of  the  mixed 
substances  may  be  as  close  to  that  of  either  of  them  as  may  be  de- 
sired. For  this  purpose,  the  author  uses  the  paraffin  sold  in  the  form 
of  candles.  The  transparency  of  the  paraffin  enables  the  appearance 
of  the  embedded  mineral  to  be  minutely  examined.  Results  are 
given  showing  the  accuracy  of  the  method.  B.  H.  B. 

Dissociation  of  Copper    Sulphate.    By  W.  Muller-Eezbach 

(Ann.^  Phys.  Ghem.  [2],  32,  313).— The  author  has  studied  the  dis- 
sociation of  copper  sulphate  at  higher  temperatures  than  those  which 
he  previously  employed,  and  finds  that  his  results  agree  with  those 
obtained  by  Lescoeur  (Abstr.,  1887,  208).  The  paper  also  contains  a 
discussion  of  the  dependence  of  chemical  affinity  on  temperature 
(Abstr.,  1887,  628).  With  sodium  phosphate  containing  5  mols.  HgO, 
and  sulphuric  acid  of  1*294  sp.  gr.,  water  passes  from  the  acid  to  the 
salt  at  32",  but  the  change  is  reversed,  and  water  passes  from  the  salt 
to  the  acid  at  47°.  The  equilibrium  between  the  affinity  of  copper 
sulphate  and  of  dilute  sulphuric  acid  for  water  occurs,  as  might  be 
expected,  at  higher  temperatures  the  more  dilute  the  acid. 

H.  C. 
Rate  of  Dissociation  as  a  Measure  of  the  Vapour-tension  of 
Hydrated  Salts.  By  R.  Schulze  (Ann.  Fhijs.  Chem.  [2],  32,  329). 
— A  reply  to  Miiller-Erzbach.  The  author  seeks  to  justify  his  former 
conclusions  with  regard  to  Miiller-Erzbach's  method  of  determining 
the  vapour- tension  of  hydrated  salts  (Abstr.,  1887,  76^).  Muller- 
Erzbach  having  objected  to  the  use  of  zinc  sulphate  as  being  a  salt 
which  admittedly  exhibits  irregularities  in  its  behaviour,  copper 
sulphate  is  here  shown  to  act  in  an  irregular  manner  also  when  in- 
vestigated by  the  above  method.  In  two  out  of  three  tubes  contain- 
ing copper  sulphate,  evaporation  set  in  at  20°,  but  the  third  did  not 
exhibit  any  change  even  at  the  end  of  10  weeks.  H.  C. 

Interaction  of  Metals  and  Sulphuric  Acid.  By  V.  H.  Velet 
(Chem.  News,  56,  221 — 222). — In  this  communication,  the  author 
points  out  that  the  results  detained  by  Spring  and  Aubin  in  their 
investigation  on  the  action  of  acids  on  zinc  containing  lead  (Abstr., 
1887,  1074)  do  not  adequately  represent  the  rate  of  chemical 
change  as  comparable,  for  example,  with  the  rate  of  evolution  of  a 
gas  from  a  homogeneous  liquid.  Thus  the  initial  retardation  or 
"  induction  "  observed  may  be  due  to  the  adherence  of  bubbles  of  gas 
to  the  surface  of  the  metal,  and,  secondly,  when  the  change  has  set  in, 
the  metal  is  surrounded  by  a  concentrated  solution  of  the  metallic 
salt,  which  is  only  in  part  removed  by  the  gas  bubbles.  The  hydrogen 
evolved  is  a  resultant  of  a  series  of  changes,  each  one  of  which  is 
variable  at  any  moment,  such  as  the  rate  of  diffusion  of  the  salt  of  the 
metal  in  the  acid  liquid,  the  amount  of  surface  exposed  (which  Spring 
and  Aubin  in  some  experiments  kept  approximately  constant),  and  the 
local  rise  of  temperature.  The  amount  of  gases  other  than  hydrogen, 
such  as  sulphurous  anhydride  and  hydrogen  sulphide,  is  doubtless  also 
dependent  on  the  more  or  less  perfect  removal  of  the  products  of  the 
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change  from  the  sphere  of  the  dissolving  metal  as  well  as  on  the 
concentration  of  the  acid  solution.  On  the  other  hand,  it  does  not 
seem  that  variations  in  the  relative  masses  of  zinc  could  make  any 
difl'erence  either  in  the  rate  of  solution  or  in  the  products  of  the 
change,  provided  that  the  surfaces  exposed  were  equal.  The  dissolu- 
tion of  a  solid  in  a  liquid  must  be  regarded  as  a  superficial  action 
only.  The  author  is  at  present  studying  the  rate  of  solution  of  metals 
in  acid  liquids  under  such  conditions  that  not  only  fresh  surfaces  of  a 
regular  geometrical  figure  are  continuously  being  exposed,  but  also 
the  products  of  the  change,  whether  gas  or  metallic  salt,  are  at  once 
and  continuously  removed  from  the  vicinity  of  the  dissolving  metal. 

y.  H.  Y. 

Velocity  of  the  Formation  of  Ethereal  Salts.  By  N.  Men- 
SCHUTKiN  {Compt.  rend.,  105,  1016 — 1019). — The  particular  reaction 
investigated  was  the  action  of  acetic  anhydride  on  alcohols,  AcgO  + 
RHO  =  AcOR  +  AcOH,  at  100°.  With  most  alcohols,  the  reaction 
is  complete.  The  formation  of  the  ethereal  salt  is  accompanied  by  a 
change  of  volume,  which  is  least  with  methyl  alcohol  and  increasingly 
greater  with  ethyl,  propyl,  and  isobutyl  alcohols.  In  order  to  eliminate 
this  variable,  the  mixture  of  acetic  anhydride  and  alcohol  was  diluted 
with  15  volumes  of  benzene.     The  constants  of  velocity  are  calculated 

from  the  equation  -_-  =  C(A  —  jk)(B  —  x),  in  which  A  and  B  are  the 

(it 

quantities  of  the  substances  originally  present,  and  a;  the  quantity  of 
the  new  substance  formed  in  time  t.   A  and  B  being  equal,  and  x  and  t 

being  0,  - — =  CA^,  which  gives  the  constant  C.     The  results 

A  —  X 

given  in  the  following  tables  are  the  mean  of  several  concordant  ex- 
periments, the  constants  of  velocity  being  referred  to  that  observed 
with  methyl  alcohol,  which  is  taken  as  100 : — 

Constants  of  velocity. 

Primary  alcoliols.  ^ ^ >^ 

Methyl  alcohol    0-1053  lOO'O 

Ethyl        „         0-0505  47-9 

Propyl       „          0-0480  45-6 

Butyl        „         00465  44-1 

Isobutyl    „          0-0401  38-1 

Heptyl       „         (normal) 0-0393  37-3 

Octyl         „               „         ....  0-0377  35-8 

Tetradecyl  alcohol  (normal).  0*0291  27-6 

Hexadecyl           „             „  0-0269  25-5 

Octodecyl             „             „  0  0245  23-2 

Mehssyl               „             „  0-0174  16-5 

Allyl                    „             „  0-0287  27-2 

a-Methyl  allyl  alcohol    0-0267  25-3 

Benzyl  alcohol 0-0280  26*6 
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Constants  of  velocity. 
Secondary  alcohols.  ( * ^ 

Isopropyi  alcoliol    0-0148  14*1 

Methyl  ethyl  carbiaol    0'0123  11-6 

Methyl  hexyl         „          0-00916  87 

Methyl  allyl          „         0-00643  6-1 

Tertiary  alcohol. 
Trimethyl  carbinol 0-00091  0-8 

The  ethereal  salts  of  the  tertiary  alcohols,  phenols,  and  propargyl 
alcohol  are  decomposed  by  acetic  acid,  and  hence  in  these  cases  the 
reactions  are  not  comparable  with  those  of  primary  alcohols. 

The  greatest  velocity  is  observed  with  methyl  alcohol.  The  velocity 
is  affected  by  the  isomerism  of  the  radicles  in  the  alcohols,  but  is 
highest  with  primary  alcohols,  and  much  lower  with  secondary 
alcohols,  whilst  in  the  case  of  tertiary  alcohols  it  is  very  small  indeed. 
In  homologous  alcohols  of  analogous  constitution,  the  constant  of 
velocity  diminishes  as  the  molecular  weight  increases,  the  difference 
being  greatest  in  the  normal  primary  alcohols.  Non-satnrated  alcohols 
have  a  lower  constant  of  velocity  than  the  corresponding  saturated 
alcohols.  C.  H.  B. 
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Action    of  Carbon   Bisulphide   on  Metals.      By  A.  Cavazzt 

{Chem.  Gentr.,  1887,  888,  from  Mem.  B.  Ace.  Sc.  InsL  Bologna  [4],  7, 
27-33). — Carbon  bisulphide  vapour  when  passed  over  the  heavy 
metals  in  a  fine  state  of  division  and  heated  to  a  high  temperature 
yields  metallic  sulphides  with  separation  of  carbon  in  a  graphito'idal 
form.  Other  compounds  of  carbon  with  sulphur  seem  not  to  be 
formed  in  any  case.  Y.  H.  Y. 

Formation  of  Hydrates  of  Lithium  Hydroxide  from  Alcoholic 
Solutions:  Quantitative  Determination  of  Lithium.  By  C. 
GoTTiG  {Ber.,  20,  2912 — 2915). — Lithium  hydroxide  generally  sepa- 
rates from  hot  saturated  solutions  in  96-8  per  cent,  alcohol  with  ^  mol. 
H2O  ;  when  in  contact  with  water,  it  shows  the  movements  pre- 
viously observed  with  crystals  of  potassium,  and  sodium  hydroxide 
(Abstr.,  1887,  636). 

When  lithium  hydroxide  is  crystallised  from  62*8  per  cent,  alcohol, 
a  hydrate  with  1  mol.  H2O  is  obtained ;  the  crystals  do  not  move 
when  placed  in  contact  with  water. 

In  determining  lithium  as  sulphate,  the  sulphate  must  be  ignited 
for  a  long  time  until  of  constant  weight.  N.  H.  M. 

Transformation  of  Ammonium  Nitrate.  By  M.  Bellati  and 
R.  RoMANESE  (Nuovo  Citueuto  [3],  21,  o — 24). — I^rankenheim,  and, 
more  recently,  Lehmann  have  shown  that  ammonium  nitrate  crystal- 
lises in  various  forms,   according  to  the  temperature  at  which  the 
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crystallisation  is  effected.  Thus  at  36°  it  crystallises  in  the  trimetrie 
system,  at  87°  in  the  rhombohedral,  and  at  120°  in  the  monometric 
system.  In  the  present  paper,  it  is  shown  that  at  these  various  points 
tiie  salt  undergoes  other  physical  modifications.  Thus,  on  warming, 
the  temperature  of  the  salt  increases  in  direct  proportion  to  the  time 
up  to  a  temperature  of  35'67°  ;  so  also  the  rate  of  cooling  is  regular 
up  to  30'3°,  reaching  a  minimum  at  30'07°  ;  it  then  increases  to  31-05°, 
at  which  point  it  remains  constant  for  some  time.  Similar  phenomena 
are  also  observable  at  a  teniperature  of  SS'S*"  to  86-5°  with  ascending 
temperature,  and  82-2°  to  82-6°  with  descending  temperature,  as 
also  at  124-8°  and  124-05°. 

The  variations  of  volume  corresponding  with  these  crystalline 
changes  is  also  determined  in  an  accurately  calibrated  dilatometer 
containing  oil  of  turpentine,  a  liquid  whose  expansion  is  regular, 
and  which,  when  properly  dried,  does  not  dissolve  the  salt.  Results 
show  that  the  curve  of  coefficient  of  expansion  has  two  points  of 
inflection :  one  at  a  temperature  between  33  29°  and  41*29'',  and 
another  at  about  85°  ;  the  formula  expressing  the  rate  of  expa.nsion 
from  0°  to  the  former  of  these  points  is  Vi  =  ^o  (1  "i"  0*000339^  -f 
0-000000346^2),  whilst  between  40°  and  85°  this  becomes  Vi  =  Vo 
(1-04957  +  0-00038756^  +  0-000008976^'  +  0-0000000432^2).  There 
is  also  an  alteration  in  the  value  of  the  mean  specific  heat  at  the 
temperature  of  these  crystalline  transformations  ;  applying  the  method 
of  mixtures  and  using  oil  of  turpentine  as  the  liquid,  it  is  shown  that 
the  mean  specific  heat  fix)m  0—31°  is  0-407,  from  31°  to  82'5°  is  0-355, 
and  from  82-5°  to  1-24°  is  0-426.  Hence  the  following  values  are 
deduced  for  the  heats  of  transformation  at  these  points : — 

At  31-0°  =  5-02 
„  82-5  =  5-33 
„   124-0    =  11-86 

The  values  obtained  for  the  specific  heats  of  ammonium  nitrate  are 
compared  with  those  of  Kopp  and  Tillinger,  and  the  methods  of  cor- 
rection applied  by  the  latter  are  criticised.  V.  H.  V. 

Ammonmin  Phosphites.  By  L.  Amat  (Compt.  rend.,  105,  809 — 
811). — A  solution  of  phosphorous  acid  mixed  with  ammonia  until 
neutral  to  methyl-orange,  and  then  concentrated  until  the  weight  of 
the  liquid  is  one-fourth  or  one-fifth  more  than  the  calculated  weight 
of  the  salt,  yields  large,  deliquescent  crystals  which  can  be  dried  over 
sulphuric  acid  or  at  100*.  Similar  crystals  are  obtained  if  the  liquid 
is  concentrated  in  a  vacuum  at  the  ordinary  temperature.  The 
crystals  have  the  composition  NH4*H2P03,  and  seem  to  be  monoclinic 
prisms  ;  they  melt  at  123°  and  are  very  soluble  in  water.  At  145° 
they  lose  half  their  ammonia  without  evolution  of  hydrogen  phos- 
phide, and  yield  a  gummy  mass  which  seems  to  contain  crystals.  At 
a  higher  temperature,  ammonia  and  hydrogen  phosphide  are  given  off 
and  phosphoric  acid  is  formed. 

Hydrated  diammonium  phosphite,  (]S'H4)2HP03  +  2H2O,  when 
kept  in  a  dry  vacuum  at  the  ordinary  temperature  or  heated  at  100°, 
loses  water   and  ammonia,   and  yields  the  monammonium  salt  just 
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described.     Both  at  the  ordinary  temperature  and  at  100°,  the  water 
is  given  off  before  the  ammonia. 

Monammonium  phosphite  has  no  appreciable  action  on  ammonia 
gas  at  the  ordinary  temperature,  bat  at  80°  to  100°  absorption  is 
rapid,  and  the  anhydrous  diammonium  salt  is  obtained  as  a  white 
powder.  The  corresponding  compounds  of  sodium  and  potassium 
have  not  yet  been  obtained.  C.  H.  B. 

Effects  produced  by  Small  Quantities  of  Bismuth  on  the 
Ductility  of  Silver.  By  J.  Scully  (Chem.  News,  56,  224—220; 
232—244  ;  247— 248).— It  is  observed  that  the  Indian  method  of  wet 
assay  is  incidentally  a  delicate  test  for  bismuth  in  presence  of  a  large 
excess  of  silver.  The  bullion  is  dissolved  in  nitric  acid,  the  solution 
diluted,  excess  of  hydrochloric  acid  added,  and  the  whole  vigorously 
agitated  to  facilitate  the  aggregation  of  the  silver  chloride,  which 
settles  down  and  generally  leaves  a  clear  supernatant  liquid ;  if, 
however,  the  liquid  is  turbid  and  the  silver  chloride  on  exposure  to 
light,  while  still  under  the  liquid,  remains  white,  the  turbidity  is  due  to 
mercury,  if  on  the  other  hand,  the  silver  chloride  becomes  discoloured, 
the  turbidity  is  due  to  bismuth  ;  tin  and  antimony  having  been  proved 
to  be  absent  when  dissolving  in  nitric  acid.  In  such  cases,  to  prevent 
the  vitiation  of  the  silver  assay,  the  following  modified  method  has 
proved  successful : — The  assay  pound  of  bullion  is  dissolved  in  5"5  c.c. 
of  nitric  acid,  sp.  gr.  1'200,  the  solution  is  mixed  with  5  ozs.  of  water 
and  10  c.c.  of  nitric  acid,  sp.  gr.  1'320,  then  2*5  c.c.  of  hydrochloric 
acid  are  added,  and  the  method  proceeds  as  usual.  For  the  estima- 
tion of  the  bismuth,  havino:  obtained  a  rough  idea  of  the  amount  of 
bismuth  present  from  the  amount  of  turbidity  in  the  trial  assay, 
sufficient  bullion  to  yield  a  weighable  amount  of  bismuth  is  dissolved 
in  a  small  quantity  of  nitric  acid,  the  solution  diluted  and  heated  with 
excess  of  ammonium  carbonate,  which  dissolves  the  silver  and  copper 
carbonates,  but  leaves  the  bismuth  carbonate  insoluble ;  the  latter  is 
then  washed,  dried,  ignited,  and  weighed.  If  lead  or  cadmium  are 
present  they  would  remain  with  the  bismuth  carbonate ;  the  latter, 
however,  is  not  likely  to  be  present,  and  the  former  may  be  separated 
by  dissolving  the  bismuth  carbonate  in  nitric  acid,  and  evaporating 
down  with  sulphuric  acid ;  the  lead  sulphate  is  treated  in  the  usual 
manner  and  weighed,  whilst  the  bismuth  is  reconverted  into  carbonate 
and  estimated  as  described  above. 

Fine  silver,  or  silver  containing  10  per  1000  of  copper,  alloyed 
with  1  to  5  per  1000  of  bismuth  and  cooled  rapidly,  had  its  ductility, 
as  tested  by  rolling,  sensibly  but  slightly  impaired,  the  straps  having 
jagged  edges ;  with  6  per  1000  of  bismuth,  the  decrease  in  ductility 
was  more  evident,  whilst  fine  silver  with  9  to  11  per  1000  of  bismuth 
was  so  brittle  as  to  break  with  a  mere  tap.  When,  however,  the  cooling 
was  gradual,  4  per  1000  of  bismuth  was  sufficient  to  make  the  silver 
or  silver-copper  alloy  mentioned  above  highly  brittle,  the  fracture 
being  crystalline  in  the  case  of  fine  silver  and  granular  in  the  silver- 
copper  alloy.  With  Indian  standard  silver  containing  83'4  per  1000 
of  copper,  2  per  1000  of  bismuth  produced  red  shortness  and  jagged 
straps  :  as  the  quantity  of  bismuth  increased  the  evidence  of  diminished 
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ductility  is  more  decisive,  and  with  10  per  1000  of  bismuth  the  alloy 
was  very  brittle  and  had  a  granular  fracture  ;  the  mode  of  cooling  had 
no  appreciable  effect  on  the  ductility  of  these  alloys.  Other  experi- 
ments with  Indian  coinage  bars  show  that  the  ductility  of  bullion  is 
not  materially  affected  by  the  presence  of  0*5  per  1000  of  bismuth. 

As  the  refining  fine  silver  containing  bismuth  is  both  tedious  and 
attended  with  loss  of  silver,  the  author  suggests  dilution  with  silver 
free  from  bismuth  as  a  practical  means  of  overcoming  the  brittleness. 
The  author  remarks  on  the  concordance  of  his  results  with  those  of 
Gowland  and.  Koga  (Trans.,  1887,  410 — 416),  as  regards  the  question 
of  brittleness.  The  discrepancy  in  reference  to  refining  bismuth 
silver  he  suggests  is  possibly  due  to  the  Japanese  silver  containing 
more  base  metals  than  the  Indian  silver ;  it  consequently  supplied 
more  slagging  material  and  greater  facilities  for  refining. 

D.  A.  L. 

Combination  of  Silver  Chloride  with  Metallic  Chlorides. 

By  M.  C.  Lea  (Amer.  J.  Sci.,  34,  384— 387).— If  hydrochloric  acid  is 
mixed  first  with  ferric  chloride  and  then  with  silver  nitrate,  the  silver 
chloride  which  forms  is  not  white  but  buff-coloured.  The  ferric 
chloride  cannot  be  removed  by  washing,  and  is  only  partially  removed 
by  treatment  with  hydrochloric  acid.  The  presence  of  the  minute 
quantity  of  ferric  chloride  makes  the  silver  chloride  remarkably  less 
sensitive  to  light. 

Cobalt  chloride  and  hydrochloric  acid  give  a  silver  chloride  which  is 
pink  and  contains  cobalt ;  but  the  reduction  in  the  sensitiveness  to 
light  is  very  much  less  than  when  iron  is  present.  Nickel  and 
manganese  behave  similarly,  but  cupric  chloride  seems  to  have 
no  tendency  to  combine  with  silver  chloride.  The  tendency  of  gold 
chloride  to  combine  with  the  silver  chloride  is,  however,  well  marked, 
and  the  precipitate  has  a  reddish  shade,  but  the  influence  on  the 
sensitiveness  is  not  easily  determined,  since  the  gold  is  rapidly  reduced 
to  the  metallic  state,  and  the  silver  chloride  darkens  to  black  instead 
of  to  chocolate  or  violet  as  would  be  the  case  if  it  were  pure. 

In  analytical  determinations,  it  is  important  to  digest  the  silver 
chloride  for  a  considerable  time  with  hydrochloric  acid,  and  even  then 
it  is  doubtful  if  the  foreign  chloride  is  entirely  removed,  especially  if 
it  is  ferric  chloride. 

These  observations  show  that  silver  chloride  has  a  great  tendency 
to  combine  with  small  quantities  of  other  chlorides,  and  supports  the 
author's  view  as  to  the  nature  of  the  "photo-salts  "  (this  vol.,  p.  1). 
They  also  explain  the  fact  that  a  small  quantity  of  mercuric 
chloride  very  greatly  reduces  the  sensitiveness  of  silver  chloride  to 
light. ,  In  order  to  ascertain  the  presence  of  mercury  in  the  silver 
chloride,  the  author  employs  a  solution  of  stannous  chloride  in  hydro- 
chloric acid  which  has  no  action  on  silver  chloride  if  light  is  carefully 
excluded,  but  gives  a  brown  or  brownish-black  colour  to  the  precipi- 
tate if  mercury  is  present.  The  author  was  unable  to  remove  mercuric 
chloride  from  silver  chloride  even  by  very  prolonged  washing. 

Poitevin's  observation  that  his  coloured  photographic  images  resisted 
the  action  of  light  better  after  they  were  treated  with  dextrin  and 
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lead  chloride  is  explained  by  the  tendency  of  the  lead  salt  to  prevent 
alteration  of  silver  chloride.  C.  H.  B. 

Silver  Potassium  Carbouate.  By  A.  de  Schulten  (Gompt.  rend., 
105,  811 — 813). — When  silver  carbonate  is  formed  by  the  action  of  an 
alkaline  carbonate  on  silver  nitrate,  the  precipitate  is  sometimes  white, 
sometimes  yellow,  but  always  becomes  yellow  when  washed.  If  silver 
nitrate  is  added  to  an  excess  of  a  concentrated  solution  of  potassium 
carbonate  containing  some  hydrogen  carbonate,  a  white  precipitate  is 
formed  which  changes  to  microscopic  crystals  of  the  composition 
A0KCO3.  This  compound  is  decomposed  by  water,  with  removal  of 
the  potassium  carbonate  and  formation  of  yellow  silver  carbonate. 

150  grams  of  potassium  carbonate  is  dissolved  in  150  c.c.  of  water, 
cooled  and  agitated  with  15  grams  of  potassium  hydrogen  carbonate. 
When  the  liquid  is  saturated  with  the  latter  salt  at  the  ordinary  tem- 
perature, it  is  filtered  and  mixed  with  a  solution  of  1  gram  of  silver 
nitrate  in  25  c.c.  of  water.  In  order  to  obtain  large  crystails,  the 
liquid  containing  the  precipitate  is  heated  with  continual  agitation. 
The  precipitate  dissolves,  and  when  the  liquid  is  cooled  it  deposits 
long,  transparent  crystals  with  a  brilliant  lustre;  sp.  gr.  3' 769.  They 
do  not  blacken  when  exposed  to  light  except  in  the  presence  of 
organic  matter,  and  when  treated  with  water,  the  silver  carbonate 
which  remains  retains  the  form  of  the  original  crystals.  When 
heated,  the  compound  loses  carbonic  anhydride,  and  at  a  higher  tem- 
perature the  silver  oxide  which  is  formed  gives  off  oxygen. 

The  crystals  are  microscopic,  rectangular  lamellse  with  a  terminal 
angle  closely  approaching  QC.  The  refraction  is  almost  identical  with 
that  of  apatite ;  the  extinction  of  parallel  polarised  light  takes  place 
longitudinally;  twinning  plane  parallel  with  the  plane  of  the  optical 
axes ;  sign  of  elongation  positive  j  maximum  birefractive  power 
approximately  0-0216.  C.  H.  B. 

Lead  Aluminium  Sulphate*  By  Gr.  H.  Bailet  (J.  Soc.  Chem. 
Ind.y  6,  415). — The  author  has  examined  some  crystals  which  have 
been  noticed  in  a  mordanting  liquor  (aluminium  nitroacetate)  pre- 
pared by  dissolving  up  alum,  lead  acetate,  and  lead  nitrate  in  water 
and  allowing  to  settle.  The  crystals  form  octahedra  crystallising  in 
cruciform  aggregates  like  alum.  They  are,  however^  not  transparent 
and  are  quite  unaltered  by  exposure  to  air.  The  substance  is  a  lead 
alum,  PbaAlaCSOi)^  +  2OH2O,  formed  under  special  conditions  of 
concentration  and  temperature.  D.  B. 

New  Oxide  of  Thallium.  ByA.  Piccini  (Gazzt^tfa,  17,450—452).— 
Carstanjen  has  observed  that  when  a  rapid  current  of  chlorine  is 
passed  through  a  concentrated  solution  of  potash  in  which  thallium 
sesquioxide  is  suspended,  the  solution  acquires  a  violet  colour  which  is 
considered  to  be  due  to  a  potassium  thallate.  The  same  liquid  is  also 
formed  when  thallium  hydroxide  is  submitted  to  electrolysis,  using  a 
plate  of  thallium  as  an  electrode,  as  also  on  adding  potassium  hypo- 
chlorite to  a  quarter  of  its  weight  of  caustic  potash  to  which  thallium 
sulphate  is  subsequently  added.  On  digesting  the  whole  and  adding 
barium  nitrate,  a  violet  precipitate  is  finally  obtained.     The  results  of 
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analyses  made  to  determine  the  relation  between  thallium  and  barium 
in  this  precipitate  led  to  discordant  results,  but  sufficient  evidence 
was  afforded  to  point  to  a  formula,  TlOo,  for  the  oxide  of  thallium. 
The  isolation  of  this  oxide  brings  out  a  further  point  of  analogy  of 
the  thallium  compounds  to  those  of  lead.  Experiments  made  to  pre- 
pare the  corresponding  sulphur  compound  have  not  as  yet  been 
successful,  although  substances  have  been  obtained  which  contain  a 
proportion  of  sulphur  greater  than  that  required  for  the  trisulphide. 

V.  H.  V. 

Constitution  of  Basic  Salts.  By  S.  U.  Pickering  (Chem. 
Neivs,  56,  210 — 212). — In  the  author's  opinion,  those  basic  compounds, 
which  although  seemingly  of  indefinite  composition  can  scarcely 
be  regarded  as  mere  mixtures,  are  precisely  analogous  to  the  complex 
hydrates,  which  he  contends  constitute  a  solution  of  a  salt  in  water. 
Hydrated  basic  salts  of  copper  may  be  obtained  of  a  composition  corre- 
sponding with  that  of  an  anhydrous  salt  of  the  formula  IZCuOjSOg, 
but  the  most  basic  definite  sulphate  known  is  4CuO,S03,  therefore 
if  these  higher  basic  salts  are  to  be  regarded  as  mixtures,  they  must 
be  mixtures  of  a  basic  salt  with  copper  hydroxide  and  not  mixtures  of 
two  different  basic  salts. 

To  investigate  this  point,  a  series  of  basic  copper  salts  were  pre- 
pared by  diluting  a  solution  of  ammoniorcopper  sulphate  with  increasing 
quantities  of  water;  the  precipitates  were  dried  in  a  vacuum,  and 
analysed.  The  results,  although  not  decisive,  tend  to  show  that  free 
copper  hydroxide  is  not  present  in  these  compounds,  for  on  comparing 
any  two  preparations  of  different  basicity,  the  excess  of  copper  oxide 
present  in  the  more  basic  one  is  not  accompanied  by  a  constant  pro- 
portion of  water.  D.  A.  L, 

CrystalUsed  Mercurous  Iodide  and  Bromide.  By  A.  Stroman 
(Ber,,  20,  2818 — 2823), — If  a  saturated  solution  of  mercurous  nityatc, 
as  free  as  possible  from  oxide  and  slightly  acidified  with  nitric  acid,  is 
heated  to  boiling  with  iodine,  the  latter  becomes  covered  with  a 
yellow  powder,  which  partially  dissolves,  and  the  solution,  after 
decantation  into  a  warm  dish,  deposits,  in  the  dark,  lustrous,  yellow, 
transparent,  tetragonal  scales  of  mercurous  iodide ;  these  must  be 
dried  in  the  dark  at  the  ordinary  temperatui^.  When  the  mercurous 
nitrate  solution  is  treated  with  an  alcoholic  solution  of  iodine  in  the 
cold,  small,  yellow  spangles  of  mercurous  iodide  are  obtained,  but 
the  product  formed  by  the  old  methods  of  preparation,  that  is,  by 
rubbing  together  molecular  proportions  of  mercury  and  iodine,  abd 
by  adding  potassium  iodide  in  solution  to  a  solution  of  a  mercurous 
salt,  ha^ve  a  green  colour,  and  are  impure,  although  the  pure  yellow 
compound  can  be  obtained  by  reversing  the  last  process  and  adding 
an  excess  of  a  dilute  solution  of  mercurous  nitrate  to  potassium 
iodide  in  solution.  Tbe  crystallised  compound  shows  the  same  colour- 
change  as  observed  by  Yvon  (this  Journal,  1873^  X105),  but  the  change 
does  not  begin  at  60"",  as  stated  by  him,  since  the  salt  is  still  a  pure 
yellow  at  100",  and  only  passes  from  this  colour  through  dark  yellow 
and  orange  to  garnet-red  at  higher  temperatures.  Sublimation 
commences  at  110 — 120",  not  at   190°  as  stated  by  Yvon,  and  the 
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Rait  fuses  at  290°  with  decomposition.  Towards  acids  and  solvents, 
the  crystallised  compound  behaves  like  that  precipitated  by  potassium 
iodide  ;  ammonia  and  caustic  alkalis  render  it  green,  and  on  heating 
convert  it  into  the  corresponding  alkaline  iodide  and  metallic 
mercury.  The  crystallised  iodide  is  less  sensitive  to  light  than  the 
precipitated  yellow  compound,  which  rapidly  becomes  black  even  in 
diffused  daylight. 

When  mercurous  nitrate  solution  is  treated  with  bromine  under 
similar  conditions,  small,  white,  nacreous,  tetragonal  scales  of  mer- 
curous bromide  are  obtained,  and  the  same  compound  separates  in 
yellow,  crystalline  spangles  when  an  alcoholic  or  aqueous  solution  of 
bromine  is  employed.  It  sublimes  at  340 — 350°  in  small  scales,  is 
less  sensitive  to  light  than  the  iodide,  dissolves  in  hot  sulphuric  acid 
with  the  evolution  of  sulphurous  anhydride,  becomes  black  and 
gradually  decomposes  when  heated  with  dilute  and  concentrated  hydro- 
chloric acid,  dissolves  slowly  in  hot  nitric  acid  (sp.  gr.  =  1'42),  and 
decomposes  with  the  formation  of  the  corresponding  bromides  when 
treated  with  ammonia  and  caustic  alkalis.  "W.  P.  W. 

Atomic  Weight  of  Yttrium  Metals  in  their  Natural  Com- 
pounds: Gadolinite,  By  C.  Rammelsberg  (Ber.  Ahad.  Ber.,  1887, 
549 — 556).— According  to  Nordenskiold  (Abstr.,  1887, 109),  the  oxides 
of  the  yttrium  metals  occur  in  their  natural  compounds  in  proportions 
so  nearly  constant  that  he  suggests  the  term  gadolinium  oxide  for  this 
mixture  of  yttrium,  erbium,  and  ytterbium  oxides. 

The  author  shows  from  the  results  of  29  analyses  of  minerals  from 
different  sources  and  by  various  chemists,  that  this  mixed  oxide,  so  far 
from  being  constant,  would  give  atomic  weights  varying  from  97"5 — 
132*5°  for  the  mixture  of  metals. 

Analyses  of  gadolinite  from  Hittero  and  Ytterby  gave  the  following 
results : — 

Hittero.  Ytterby. 

Silica 24-36  25*53 

Yttrium  earths 45*51  38*13 

Cerium  oxide 7*01  13*55 

Ferric  oxide 2*85  4*07 

Ferrous  oxide   11*50  7*47 

Beryllium  oxide   8*58  10*03 

Lime 0*36  0*57 

Loss  on  ignition 0*50  134 

100*67  100*51 

N.  H.  M. 
Water  of  Crystallisation  of  Alums.  By  J.  Juttke  {Chem. 
Cenir.,  18,  777). — Potash  alum,  in  a  vacuum  over  sulphuric  acid,  loses 
19  mols.  H2O,  chromium  alum  12 — 13,  and  iron  alum,  20 — 21  mols. 
H2O.  Potash  alum,  heated  at  100°  in  a  current  of  dry  air,  loses 
15  mols.  H2O  readily,  but  the  remainder  only  after  prolonged  heating, 
and  breaking  up  of  the  dry  crust,  which  retains  the  water.  At  a 
temperature  of  20 — 30°  potash  alum  gives  off  no  water,  at  42°  11  mols., 
at  65 — 91°  19  mols.,  and  at  100°  the  remaining  5  mols.  of  water  are 
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given  off.  Potassium,  chromium,  and  ammonium  iron  alum  heated  at 
100°  are  completely  dehydrated,  without  becoming  insoluble  in  water, 
and  without  undergoing  any  decomposition.  Y.  H.  V. 

Action    of    Hydrogen  Sulphide    on    Cobalt  Salts.      By  H. 

Baubigny  {Gompt.  rend.,  105,  751—754,  and  806— 809).— The  action 
of  hydrogen  sulphide  on  solutions  of  cobalt  salts  varies,  as  in  the  case 
of  nickel  salts  (Abstr.,  1882,  1031),  with  the  concentration  of  the  solu- 
tion, the  nature  of  the  acid  in  the  salt,  the  ratio  between  the  weight  of 
acid  and  metal  present,  the  ratio  of  free  acid  to  the  water  present, 
the  degree  of  saturation  with  hydrogen  sulphide,  or  in  other  words 
the  tension  of  the  gas,  and  also  with  certain  other  conditions,  includ- 
ing the  temperature  and  the  duration  of  the  experiment. 

Solutions  of  the  normal  sulphates  of  cobalt  and  nickel  were  satu- 
rated with  hydrogen  sulphide,  and  hermetically  sealed  in  glass  flasks, 
the  liquid  occupying  about  five-sixths  of  the  volume  of  the  flask. 
After  standing  for  some  days,  precipitation  is  always  more  complete 
in  the  case  of  nickel  than  with  cobalt.  This,  however,  is  only  a 
special  result.  Under  comparable  conditions  the  formation  of  cobalt 
sulphide  from  a  solution  of  a  cobalt  salt  is  always  more  rapid  than  the 
formation  of  nickel  sulphide  from  the  corresponding  nickel  salt. 
This  is  observed,  for  example,  if  the  solutions  saturated  with  hydrogen 
sulphide  only  partially  fill  the  vessels.  It  follows  that  the  tension  of 
the  gas  exercises  a  considerable  influence  on  the  result. 

Precipitation  of  the  cobalt  sulphide  is  prevented  by  the  presence  of 
free  acetic  acid,  the  proportion  required  to  produce  this  result  being 
greater  the  greater  the  concentration  of  the  solution.  More  acetic 
acid  is  necessary  to  prevent  the  precipitation  of  cobalt  than  to  prevent 
that  of  nickel.  With  sulphuric  acid  and  similar  acids,  however,  the 
differences  between  the  two  metals  tend  to  disappear.  In  both  cases, 
there  is  no  precipitation  even  after  several  days  at  the  ordinary  tem- 
perature if  the  proportion  of  free  sulphuric  acid  is  equal  to  half  that 
in  combination  with  the  metal,  provided  that  the  quantity  of  salt 
present  exceeds  0*15  gram  per  litre.  If  the  solutions  are  more  dilute, 
some  precipitation  takes  place,  the  quantity  of  sulphide  formed  being 
greater  in  the  case  of  cobalt  than  in  the  case  of  nickel.  The  presence 
of  the  precipitated  sulphide  accelerates  the  reaction  in  both  cases. 

Hise  of  temperature  accelerates  precipitation  from  solutions  of 
cobalt  sulphate,  but  precipitation  is  not  as  complete  as  with  nickel 
sulphate  under  the  same  conditions.  The  precipitation  of  nickel  in 
fact  takes  place  more  readily  than  the  precipitation  of  cobalt  as  the 
acidity  of  the  solution  increases.  The  more  concentrated  the  original 
solution  of  the  neutral  salt,  and  consequently  the  greater  the  quantity 
of  acid  liberated  during  the  reaction,  the  greater  is  the  precipitation 
of  the  nickel  as  compared  with  that  of  cobalt.  It  follows  that  a 
smaller  quantity  of  free  acid  is  required  to  prevent  the  precipitation 
of  cobalt  than  to  prevent  that  of  nickel.  With  weak  acids,  the  dif- 
ference is  still  distinct.  In  a  solution  containing  only  a  small  propor- 
tion of  free  acetic  acid,  the  precipitation  is  greater  in  the  case  of  cobalt, 
but  if  the  proportion  of  free  acid  is  increased  the  precipitation  of 
nickel  becomes  the  greater  of  the  two.  C.  H.  B. 

VOL.  Liv.  i 
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Action  of  Vanadic  Anhydride  on  Potassium  Fluoride.     By 

A.  DiTTE  (Compt.  rend.,  105,  1(JG7— 1070). — When  excess  of  vanadic 
anhydride  is  fused  with  potassium  fluoride  in  a  platinum  crucible, 
care  being  taken  to  prevent  access  of  air,  a  brick-red,  crystalline  mass 
is  formed  on  cooling,  and  when  this  is  treated  with  water,  a  residue  of 
vanadic  anhydride  is  left,  and  a  red  solution  is  obtained.  The  solu- 
tion first  deposits  a  small  quantity  of  potassium  bivanadate,  formed  in 
consequence  of  access  of  air,  and  then  orange-red  plates  of  the  com- 
pound 3V205,2KF  +  oH.O,  which  melts  easily  to  a  black  liquid.  The 
mother-liquor  on  further  concentration  deposits  red,  transparent 
prisms  of  the  composition  4V205,2KF  +  8HoO. 

Contact  with  air  is  more  completely  avoided  by  heating  the  crucible 
at  the  bottom  of  a  long  glass  tube.  Under  these  conditions  the 
aqueous  solution  first  deposits  the  compound  3Vo05,*2KF  +  oHaO, 
then  ruby-red  prisms  of  the  composition  3V205,2KF  +  GHoO,  and  less 
soluble,  lemon-yellow  crystals  of  the  composition  3V205,4KF. 

All  these  compounds  are  soluble  in  concentrated  sulphuric  acid,  with 
evolution  of  hydrogen  fluoride  and  formation  of  a  red  solution  which 
becomes  pale-green  when  diluted  with  much  water. 

When  an  excess  of  potassium  fluoride  is  employed,  the  residue  is 
pale-yellow,  and  on  treatment  with  cold  water  first  yields  a  saturated 
solution  of  potassium  fluoride,  in  which  the  vanadium  compounds  are 
practically  insoluble.  A  further  quantity  of  water  forms  a  yellow 
solution,  which  deposits  small  plates  of  the  composition  2V205,2KF  + 
8H2O,  and  the  mother-liquor  when  concentrated  in  a  vacuum  yields 
the  compound  3y205,2KF  +  4H2O.  The  portion  of  the  residue  least 
soluble  in  water  has  the  composition  V205,4KF  -f  3H2O. 

With  a  large  excess  of  potassium  fluoride,  the  solution  yields  suc- 
cessively large,  thin,  brilliant,  orange-yellow  lamellas  of  the  compound 
3V205,2KF  -f  5HoO,  white  crystals  with  a  greenish-yellow  tinge  of 
the  compound  V205,8KF  +  3H2O,  and  finally  yellow  crystals  of  the 
compound  y205,4KF  +  2H2O. 

If  air  has  free  access  and  vanadic  anhydride  is  in  excess,  the 
residue  is  an  orange-red  mass  with  a  vitreous  fracture,  and  when 
treated  with  hot  water  some  vanadic  anhydride  remains  undissolved. 
The  solution  first  deposits  potassium  bivanadate,  and  afterwards  lemon- 
yellow  crystals  of  the  composition  y205,4KF.  Similar  results  are 
obtained  with  excess  of  potassium  fluoride.  Water  first  dissolves  the 
excess  of  fluoride,  and  the  solution  obtained  by  further  treatment 
deposits  yellowish-white  crystals  of  the  compound  V206,8KF  -|- 
2HoO. 

The  action  of  potassium  fluoride  on  vanadic  anhydride  yields  the 
compounds  2V205,KF;  3y205,2KF;  y205,KF  ;  3y205,4KF  ;  y205,4KF ; 
y205,8KF,  which  may  be  regarded  as  analogous  to  potassium  chloro- 
chromate.  Their  solutions  give  no  coloration  and  no  precipitate  with 
ammonia.  If  these  compounds  are  regarded  as  derived  from  an  oxy- 
fluoride,  the  latter  must  be  y204F2.  Possibly  the  compounds  do  not 
actually  exist  in  the  fused  mass,  but  the  aqueous  solution  contains 
several  different  compounds,  giving  rise  to  conditions  of  equilibrium 
in  which  the  crystallisable  salts  described  are  formed.  A  solution  of 
potassium  fluoride  dissolves  vanadic  anhydride,  and  the  liquid  deposits 
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greenisli- white  crystals  of  the  componnd  V205,8KF,  which  is  but 
slightly  soluble  in  excess  of  the  alkaline  fluoride.  As  the  colourless 
solution  cools  it  becomes  yellow,  and  deposits  lemon-yellow  crystals 
of  the  compound  V205,4KF.  C.  H.  B. 


Mineralogical   Chemistry. 


Metamorphic  Graphite :  Strata  containing  Garnet  from  the 
Ural  Mountains.  By  A.  Karpinskt  {Ghem.  Gentr.,  1887,  821—822; 
from  Bull  Ahad.  St.  Petersh.,  31,  484— 495).— On  the  banks  of  the 
Bagarjak,  on  the  eastern  side  of  the  Ural  Mountains,  a  peculiar  in- 
stance occurs  of  strata  of  graphite  in  limestone,  thus  indicating  a 
remarkable  nonconformability  of  the  strata  of  the  carboniferous 
period.  In  the  limestone  are  found  crinoides,  in  the  sandstone  are 
crystals  of  hornblende  and  quartz,  together  with  orthoclase  and 
plagioclase,  whilst  in  the  neighbouring  village  of  Fadina  are  the 
usual  fossils  of  the  carboniferous  period,  such  as  stigmaria  and 
lepidodendron.  The  presence  of  small  specimens  of  garnet  in  the 
graphite  containing  strata  of  limestone  is  peculiar.  An  analysis  of 
specimens  gave  the  following  results  : — 


SiOs. 

ALOg. 

FeO. 

MnO. 

CaO. 

MgO. 

Sp.  gr. 

37-12 

21-31 

8-82 

25-83 

5-72 

0-94 

4-065 

from  which  the  formula  3Mn3Si30i2(Cu,Mg)3Al2Si30i2,Fe3Al2Si30i2  is 
deduced.  The  crystals  were  formed  from  twelve  rhombic  faces, 
whose  apices  converge  in  the  centre  of  the  crystal,  and  whose  bases 
were  of  rhombic  form.  Y.  H.  V. 

Mineral  Wax.  By  G.  Dollfus  and  S.  Metjnier  (Gompt.  rend., 
105,823 — 824). — The  mineral  was  obtained  from  Sloboda  Rungorska, 
near  Kolomea,  in  Austrian  Galicia.  It  occurs  in  petroliferous  strata 
formed  of  compact  non-aqueous  and  non-fossiliferous  bluish-grey 
marls.  It  has  a  fibrous  structure  with  a  golden-yellow  lustre,  some 
samples  strongly  resembling  crocidolite,  whilst  others  resemble 
colophony.  It  melts  at  above  80°  ;  sp.  gr.  0-6.  Boiling  water  daes 
not  dissolve  it,  and  does  not  remove  any  chlorides.  When  placed  in 
ether,  it  first  becomes  white  and  then  dissolves,  and  if  the  solution  is 
concentrated,  it  deposits  long,  colourless,  monoclinic  needles,  which 
act  strongly  on  polarised  light.  It  imparts  a  yellow  colour  to  carbon 
bisulphide,  which  gradually  dissolves  a  considerable  quantity.  It  is 
less  soluble  in  alcohol,  from  which  it  crystallises  in  nacreous,  white 
plates.  The  mineral  has  the  composition  CtJin,  distils  without  residue, 
and  burns  with  a  very  luminous  flame.  C.  H.  B. 

Artificial  Deposition  of  Calcite  Crystals  on  Spicules  of  a 
Sponge.     By  W.  J.   Sollas   (Froc.  B.  Dublin  Soc,  5,  73) After 

i  2 
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having  been  left  to  stand  for  some  days  in  water  containing  an  excess 
of  calcium  carbonate,  some  acerate  and  triradiate  spicules  of  a  calci- 
sponge  were  found  to  have  become  incrusted  with  crystals  of  calcite. 
The  optic  axes  of  the  calcite  forming  a  spicule,  and  the  crystals  de- 
posited on  it,  are  similarly  orientated.  The  crystals  are  deposited 
only  on  those  regions  which  show  the  greatest  liability  to  solution 
(compare  SoUas,  ihid.,  4,  385).  B.  H.  B. 

Howlite.  By  S.  L.  Penfield  and  E.  S.  Sperrt  (Amer.  J.  Sci.,  34, 
220 — 222). — The  specimen  examined  was  obtained  from  the  gypsum 
quarries  at  Windsor,  Nova  Scotia.  It  consisted  of  an  egg-shaped 
nodule,  one  inch  and  a  half  in  diameter,  composed  of  microscopic 
flattened  prisms  usually  broken  at  the  ends,  but  occasionally  terminated 
by  two  dome  faces.  Analysis  of  the  air-dry  powder  gave  the  follow- 
ing results  : — 


SiOs. 

B2O3. 

CaO. 

NasO. 

K2O. 

H2O. 

SO3. 

Total. 

1470 

42-69 

28-20 

0-51 

0-12 

11-97 

2-01 

100-20 

The  mineral  is  thus  a  very  acid  silico-borate,  having  the  formula 
HgCaaBsSiOu.  In  the  above  analysis  the  boric  anhydride  was  deter- 
mined by  the  method  suggested  by  F.  A.  Gooch  (Abstr.,  1887,  299), 
a  method  that  was  found  to  give  most  satisfactory  results. 

B.  H.  B. 
Celestine  and  Anglesite  by   Senarmont's  Process.      By   L. 

Bourgeois  (Gompt.  rend.,  105,  1072 — 1074). — Amorphous  strontium 
and  lead  sulphates  heated  in  sealed  tubes  at  150°  with  hydrochloric 
acid  diluted  with  twice  its  volume  of  water  are  converted  into  crystals 
of  celestine  and  auglesite  respectively.  Strontium  sulphate  is  heated 
with  an  excess  of  acid.  Lead  sulphate  on  the  other  hand  is  employed 
in  large  excess,  and  the  lead  chloride  which  is  formed  is  removed  by 
treatment  first  with  cold  and  then  with  boiling  water. 

C.  H.  B. 

Mursinskite.  By  N.  v.  Kokscharoff  (Chem.  Centr.,  1887,  817, 
from  Bull.  Acad.  St.  Fetersh.,  31,  450 — 464). — This  new  mineral 
forms  inclusions  in  topaz  and  is  extremely  scarce,  sufficient  material 
not  yet  having  been  obtained  for  an  analysis,  although  it  was  first 
noticed  32  years  ago.  It  crystallises  in  the  tetragonal  system  in 
forms  derived  from  a  tetragonal  pyramid ;  axial  ratios  a  :  b  :  h  = 
0-56641  :  1  :  1;  colour  wine  to  honey-yellow;  hardness  5 — 6;  sp. 
gr.  =  4-149  (?).  A.  J.  G. 

Occurrence  of  Harmotome  in  Wicklow.  By  J.  Joly  (Proc. 
B.  Dublin  Soc,  5,  165 — 168). — The  mineral  described  occurs  im- 
planted on  a  quartz  matrix  in  the  Luganure  lode,  which  traverses  the 
granite  of  Glendalough  in  Co.  Wicklow.  The  results  of  measure- 
ments of  the  crystals  are  in  accord  with  those  recorded  by  Dana, 
although  the  appearance  of  the  crystals  differs  from  that  usually 
assigned  to  harmotome,  one  set  of  the  prism  faces  being  reduced  to 
minute  dimensions.  The  sp.  gr.  of  the  mineral  is  2-46,  and  its  hard- 
ness is  4-5.     Before  the  blowpipe,  it  fuses  without  intumescence.     It 
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does  not  gelatinise  with,  but  is  decomposed  by,  bydrochloric  acid. 
These  tests  confirm  its  identity  with  harmotome.  No  occurrence  of 
any  zeolite  in  Wicklow  has  hitherto  been  recorded.  B.  H.  B. 

Beryl  and  lolite  of  Glencullen.  By  J.  Jolt  (Proc.  B.  Dublin 
Soc,  5,  48 — 72). — The  minerals  described  occur  in  the  granite  of 
Glencullen,  Co.  Dublin.  The  beryl  crystals  occur  in  veins  and 
bunches,  and  present  three  types  :  normal  crystals,  radiating  crystals, 
and  altered  crystals.  The  normal  beryl  is  of  a  pale  apple-green 
coloui",  semitransparent  to  translucent.  It  has  a  sp.  gr.  of  2*722. 
Interpenetration  by  orthoclase  is  common  in  these  crystals.  The 
second  type  is  remarkable  in  habit.  The  crystals  radiate  in  a  striking 
manner,  the  groups  being  all  more  or  less  fan-like  in  section.  It  was 
found  by  experiment  that  a  temperature  of  357°  is  sufficient  to 
decolorise  both  green  and  yellow  beryls  in  a  very  short  time,  whether 
in  contact  with  air  or  not.  With  long-continued  heating  the  tem- 
perature of  alteration  is  possibly  below  250°.  The  greater  proportion 
of  the  total  number  of  beryl  crystals  coming  from  Glencullen  belong 
to  the  third  type.  The  author's  observations  show  that  these  crystals 
were  primarily  composed  entirely  of  beryl,  subjected  to  reaction  with 
a  potash  felspar  in  a  state  of  hot  solution.  They  were  partially  re- 
placed, the  result  being  a  variable  mixture  of  felspar  and  beryl, 
pseudomorphous  after  beryl.  The  felspar  thus  mixed  with  the  beryl 
is  orthoclase  containing  iolite,  a  mineral  as  a  rule  foreign  to  Irish  rocks. 

The  minute  crystals  developed  through  the  felspar,  and  absent 
from  the  portions  of  the  sections  composed  of  beryl,  appear  in  two 
forms :  a  wide  polygonal  form  and  a  rectangular  elongated  form. 
The  crystals  are  transparent,  with  uncertain  dichroism.  They  have 
a  pale  blue  colour,  a  vitreous  lustre,  a  sp.  gr.  of  2'56,  and  a  hardness 
of  about  7.  The  fusibility  is  about  that  of  iolite.  On  fusion,  the 
mineral  loses  transparency.  These  characteristics  clearly  indicate 
that  the  small  crystals  are  iolite.  Analysis  of  an  impure  specimen 
gave  the  following  results  : — 


SiOg. 

AI2O3. 

FeO. 

MgO. 

CaO. 

MnO. 

H2O. 

Total. 

56-7 

207 

13-9 

4-2 

trace 

trace 

2-0 

97-5 

The  formula  deduced  from  this  imperfect  analysis  is — 

10SiO2,2(Al2O3,FeO),MgO,H2O.  B.  H.  B. 

Studies  in  the  Mica- group.  By  F  W.  Clarke  (Amer.  J.  Sqi., 
34,  131 — 137). — 1.  Muscovite  from  Alexander  Co.,  North  Carolina. — 
This  mica  (Analysis  I)  occurs  at  Stony  Point  with  dolomite,  iron 
pyrites,  and  rutile.  All  these  minerals  are  dusted  over  with  a  dark- 
green  chloritic  coating  (Analysis  II),  which  appears  to  be  a  member 
of  the  obscure  hisingerite  group.  A  microscopical  examination  of  the 
mica  showed  that  the  angle  of  the  optic  axes,  measured  in  oil  in  a 
plane  perpendicular  to  the  plane  of  symmetry,  is  35°. 


SiOs. 

TiOg.    AI.2O3. 

¥e,0,. 

MgO.  NagO.    K2O.      F.    Ignition. 

Total. 

I.  45-40 

l-IO    33-66 

2-36 

1-86    1-41    8-33   069     5-46 

100-27 

[I.  3116 

—       8-06 

35-86 

5.43      _      __      _    20-50 

101-01 
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2.  Lepidomelane  from  Baltimore  and  Maine. — These  minerals  gave 
on  analysis  the  following  results  :  — 

HoO.  SiOj.  AI0O3.  FesOg.  FeO.  MnO.         CaO. 

III.  4-48        35-78        16-39        14-55        11-02         1*08        — 

IV.  4-67        32-35        17-47        24-22        13-11         1-02      0-89 

MgO.  KaO.  NasO.  Total. 

III.  8-67  7-76  0-56  10029 

IV.  —  0-70  6-40  100-83 

III.  Baltimore ;  formula  R'6R"3ll"'4Sio022.  IV.  Litchfield,  Maine  ; 
formula  R'oR"2R'''6Si5024. 

These  two  micas  and  the  so-called  annite  of  Rockport  (Abstr., 
1887,  347),  which  has  the  formula  R'6R"4R"'2Si502o,  are  built  up  on 
the  same  fundamental  plan,  and  exhibit  a  new  and  highly  suggestive 
Older  of  variation.  All  the  monoxide  bases  being  united,  the  follow- 
ing general  formulae  are  obtained  : — 

Rochport R',4R"'2(Si04)5. 

Baltimore R'i2(A10)oR"'2(Si04)5- 

Litchfield R'io(A10)4R"'2(Si04)5. 

8.  Iron-hiotite  from  Auburn,  Maine. — In  its  ratios,  this  mica  is  not 
simple.     Its  formula  may  be  approximately  written — 

R'„(A10)3Al2(Si04)5, 

with  R'n  =  H4K?Fe2j.  It  seems  to  be  a  compound  intermediate 
between  the  Litchfield  and  Baltimore  micas,  with  R'"  nearly  all 
aluminium. 

4.  Iron-mica  from  near  Pike's  Peak. — This  specimen  was  a  bronzy- 
black  mica,  the  entire  core  of  which  was  made  up  of  a  soft  rotten 
material  evidently  derived  from  the  original  mica.  Analyses  of  the 
broad  black  margin  of  mica  (V)  and  of  the  centre  (VI)  gave  the  fol- 
lowing results : — 

H.O.         SiOs.         AI2O3-       FeaOj.         FeO.        MnO.       CaO.        MgO. 

V.  4-54       34-21       16-53       20-15       14-17       0-91       0-48       1-34 

VI.  7-82      34-63       1795      31-25        301       0-34      081       1*08 

NagO.         K2O.  F.  Total. 

V.  1-43         6-50        0-08         100-34 
VI.  0-89         1-96         0-54        100-28  B.  H.  B. 

Crocidolite  from  Cumberland,  Rhode  Island.  By  A.  H. 
Chester  and  F.  I.  Cairns  (Amer.  J.  Sd.,  34,  108 — 111). — At  Beacon 
Pole  Hill,  near  the  well-known  mineral  locality.  Diamond  Hill,  Cum- 
berland, Rhode  Island,  crocidolite  occurs  usually  disseminated  in  fine 
particles  through  felspar,  but  often  in  larger,  radiated  nodules.  Its 
colour  is  usually  a  dark,  bluish-grey.  Analysis  gave  the  following 
results : — 
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SiOs. 

Ye,0,. 

FeO. 

CaO. 

MgO. 

Na-P. 

HsO. 

Total. 

I.  5213 

15-93 

21-25 

— 

0-22 

6-26 

3-95 

99-74 

11.  5103 

17-88 

21-19 

— 

0-09 

6-41 

3-64 

100-24* 

11.  5211 

20-26 

16-51 

0-75 

1-88 

5-79 

3-53 

100-83 

I  and  II  crocidolite  from  Cumberland :  sp.  gr.  3-2 ;  III  is  a  new 
analysis  of  crocidolite  from  the  Orange  River,  South  Africa.  The 
empirical  formula  saggested  for  crocidolite  is  Fe3lSra2H4Fe2Si9027,  or 
3FeO,N"a20,2H20,Fe203,9Si02.  The  authors  regard  crocidoHte  as  one 
of  the  well-authenticated  mineral  species,  and  cannot  agree  with  the 
conclusions  of  D5lter  and  of  Kenngott  (Abstr.,  1886,  128),  that  cro- 
cidolite is  merely  a  fibrous  variety  of  arfvedsonite. 

The  mineral,  named  abriachanite  by  Heddle  {Min.  Mag.,  3,  61),  and 
the  crocidolite  from  the  Vosges  Mountains,  analysed  by  Delesse,  are 
shown  to  be  essentially  the  same  substance — a  magnesian  variety  of 
crocidolite.  B.  H.  B. 

Nature  and  Formation  of  Glauconite.  By  0.  W.  v.  Gumbel 
(Chem.  Centr.,  1887,  813—814,  from  Ber.  Munch.  Akad.,  1886,  418— 
449). — The  author  has  examined  specimens  of  glauconite  from  dif- 
ferent geological  formations,  and  established  their,  identity ;  speci- 
mens of  this  mineral  from  the  coast  of  New  Jersey  are  more 
particularly  examined,  analysis  of  which  gave  the  following  results  : — 


SiOs. 

AI2O3. 

Fe^Oa. 

FeO. 

CaO. 

MgO. 

K2O. 

NasO. 

H2O. 

46-9 

4-06 

27-09 

3-6 

0-2 

0-7 

6-16 

1-28 

9-25 

There  were  present,  in  addition,  traces  of  organic  substances,  man- 
ganese, phosphoric  acid,  and  sulphuric  acid.  The  author  combats 
the  view  of  Fhrenberg  as  to  the  suspected  connection  between  the 
remnants  of  foramini ferae  and  glauconite :  it  seems  more  probable 
that  glauconite  has  been  intussuscepted  between  the  shells  of  the 
forammiferse.  The  condition  of  formation  was  probably  a  shallow 
sea,  in  the  muddy  deposits  of  which  organisms  were  included,  and 
in  their  decomposition  gave  off  hydrocarbons,  carbonic  acid,  and 
hydrogen  sulphide.  At  the  surface  of  the  bubbles  of  gas  miner- d 
substances — such  as  lime,  silicic  acid,  and,  in  some  cases,  glauconite 
separated,  which  subsequently  increased  by  intussusception.  In  the 
ferriferous  earths  of  Kressenberg,  the  nuclei  of  brown  oxide,  which 
is  probably  a  metamorphic  product  of  glauconite,  has  penetrated  into 
the  shells  of  conchylae  and  echinodermata.  V.  H.  V. 

Black  Marble  of  Kilkenny.  By  W.  N.  Hartley  (Proc.  B.  Dublin 
Soc,  5,  486 — 488). — At  the  quarries  from  which  this  well-known 
marble  is  procured,  the  author  noticed  that  the  weathered  surfaces  of 
the  rock  exhibit  a  yellow-ochreous  colour.  This  might  be  caused  by 
the  colour  of  the  freshly-hewn  marble  being  due  to  the  presence  of 
ferrous  sulphide  or  of  ferrous  carbonate  which,  in  presence  of  carbonic 
acid  and  air,  become  dissolved  and  oxidised.  Fractured  surfaces 
smelt  of  hydrogen  sulphide,  due  to   the  existence  of  calcium  hydro- 

*  This  total  is  given  as  99"94  in  the  original. 
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sulphide  in  the  rock, 
results : — 


Analysis  of  the  marble  gave  the  following 


00.,. 

CaO. 

FeO. 

CuO.      MfrO. 

SiOg. 

H.,0. 

C. 

S.        Total. 

40-41 

65-36 

0-34 

0-05     0-24 

1-44 

0-60 

1-48 

001     99-98 
B.  H.  B. 

Analyses  of  Calcareous  Rocks  and  Pozzuolana  from  Tevere. 

By  Vkrri  and  Trottarelli  (Gazzetta,  17,  385 — 390). — In  this  paper, 
a  series  of  analyses  are  set  forth  of  calcareous  rocks  from  the  Tevere 
basin  ;  typical  specimens  from  the  several  geological  periods  are 
selected.  References  are  also  given  to  former  memoirs  in  the  Beale 
Accademia  dei  Lincei  and  the  Bull.  8oc.  Geol. 

Amongst  others  the  following  analyses  of  specimens  of  pozzuolana 
are  of  particular  interest : — 


Bed  pozzuolana 

Grey  pozzuolana  from  Attigliano  . 

Grey  pozzuolana  from  Orte 

Maroon  pozzuolana  from  Lerni  . . 


Moisture. 


3-38 
2-3 
1-66 
7-5 


Organic 
matter. 


4-4 
3-33 

2-087 
4-7 


SiOo 


44-03 
59-60 
54-37 
46-7 


CaO. 


2-8 
2  11 
6-63 
3-31 


A1203. 

Fe.,03. 

MgO. 

30-31 
30-3 

6-04 
13-61 

9-61 

6-7 

24-56 

20-57 

1-82 
0-775 
0-16 
9-23 

K..0  or 

Na..O. 


Ked  pozzuolana 

Gre7  pozzuolana  from  Attighano 

Grey  pozzuolana  from  Orte 

Maroon  pozzuolana  from  Lerni. . 


3-46 
3-69 
1-63 
3-26 


V.  H.  V. 

Serpentine  of  the  Onondaga  Salt-group  at  Syracuse.    By  G. 

H.  Williams  {Amer.  J.  Sci.,  34,  137 — 145). — The  eruptive  nature  of 
the  matrix  of  the  serpentine  (peridotite)  of  Syracuse,  New  York,  is 
proved  from  its  structure,  and  from  the  inclusion  of  fragments  of  the 
adjacent  limestone,  in  opposition  to  T.  S.  Hunt's  theory  of  the  aqueous 
origin  of  serpentine.  Pyrope  and  ilmenite  were  not  detected  in  the 
Syracuse  serpentine.  Chrome-iron  ore  and  perovskite,  however,  are 
present,  as  was  shown  by  an  analysis  of  0-0l65  gram  of  the  filtrate 
obtained  by  digesting  the  finely-powdered  rock  for  a  long  time  in 
concentrated  hydrochloric  acid  under  pressure,  and  by  treating  the 
residue  with  strong  sulphuric  acid.     The  analysis  gave — 


34-54 


CaO. 
1212 


FeO. 
64-64 


Total. 

101-20 


B.  H.  B. 
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Peperite  of  the  Puy  de  la  Piquette.  By  F.  Gonnard  (Compt. 
rend.,  105,  886— 888).~The  "Wacke"of  the  Pay  de  la  Piquette 
was  described  by  Lecoq  and  Bo  ail  let  as  a  bluish  peperite  of  sp.  gr. 
2'2  to  2'3,  whicb  effervesces  with  an  acid,  and  melts  before  the  blow- 
pipe to  a  brownish-black  enamel.  It  contains  fragments  of  basalt, 
highly  cellular  black  scoria,  small  crystals  of  hornblende,  calcareous 
nodules  and  crystals  of  mesotype,  with  masses  of  carbonised  wood, 
the  latter  being  covered  with  fibrolamellar  crystals  of  mesotype.  The 
calcareous  nodules  enclose  mesotype  in  crystals  and  crystalline 
masses. 

Apophyllite  in  nacreous,  white,  partially  translucent  crystals  of  the 
form  7?i(110),  p(OOl),  a.'(101),  also  occurs  in  the  calcareous  nodules, 
but  not  in  the  peperite  itself.  It  occurs  in  small  druses,  and  also  asso- 
ciated with  mesotype  in  radiating  bundles,  the  character  of  which 
shows  that  the  apophyllite  is  a  later  formation  than  the  mesotype. 
Analcime  is  also  present  in  the  peperite,  but  not  in  the  calcareous 
nodules.  There  are  also  small  crystals  of  felspar  round  which,  in 
many  cases,  the  analcime  has  accumulated,  and  crystals  of  green 
diallage  accompanied  by  mica.  C.  H.  B. 

An  Iron  of  doubtful  Origin.  By  R.  B.  Biggs  (Am^er.  J.  Sci.,  34, 
60) .  —This  iron  was  found  on  a  farm  in  Jeiferson  County,  Tennessee, 
in  a  region  full  of  small  iron  furnaces,  whence  have  come  a  number  of 
pseado-raeteorites.  The  iron  is  characterised  by  extreme  hardness; 
its  weight  is  640  grams,  and  its  sp.  gr.  7'61.     Analysis  gave  the  fol- 


lowing  results: — 

Fe.           m. 
88-27      0-76 

Co.          Cu. 
0-19       0-03 

As. 

trace 

Mn.         Mg. 
6-73      0-14 

P. 

1-80 

Si. 
0-15 

G-raphite. 

0-86 

C. 
1-46 

Total. 
100-39 

Treated  with  nitric  acid,  the  polished  surfaces  developed  fine  mark- 
ings not  unlike  Widmanstatten  figures.  B.  H.  B. 

New  Meteoric  Iron.  By  R.  B.  Biggs  (Amer.  J.  Sci.,  34,  59). — 
This  meteorite  was  found  in  a  collection  of  minerals  made  by  the  late 
Colonel  J.  J.  Abert.  It  weighed  456  grams,  and  in  cross-section 
measured  50  by  37  mm.     Analysis  gave  the  following  results  : — 

Fe.  m.  Co.  P.  S.        Graphite.       C.        Total.    Sp.gr. 

92-04      7-00      0-68      0-08      0*01       0-03      0-02     99-86     7-89 

In  composition,  therefore,  it  is  similar  to  the  Nelson  County  me- 
teorite. B.  H.  B. 

Aerolite  from  Rensselaer  Co.,  New  York.  By  S.  C.  H.  Bailey 
(Amer.  J.  Sci.,  34,  60 — 62). — In  1863  a  stone  of  unusual  appearance 
was  found  on  the  bank  of  the  Tomhannock  Creek  in  Rensselaer  Co. 
In  1884  it  was  recognised  as  an  aerolite.  It  weighed  1-5  kilos.,  with 
an  average  diameter  of  10  cm.     In  its  general  aspect,  upon  a  cut 
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surface,  it  resembles  the  Seres,  Macedonia  stone.  For  many  years 
this  aerolite  seems  to  have  been  exposed  to  the  action  of  the  atmo- 
sphere and  of  the  soil  without  showing  any  deterioration.  An 
analysis  of  the  metallic  portion  of  the  stone  gave  13'02  per  cent,  of 
metallic  iron,  and  3'06  per  cent,  of  nickel.  The  composition  of  the 
stony  portion  has  not  yet  been  determined.  B.  H.  B. 

Deposition  of  Scorodite  from  Arsenical  Waters  in  the  Yel- 
lowstone Park.  By  A.  Hague  {Amer.  J.  Sci.,  34,  171—175). — 
Scorodite,  although  a  comparatively  rare  mineral,  is  found  at  a  num- 
ber of  localities  in  the  Yellowstone  Park  as  an  incrustation  deposited 
from  the  water  of  hot  springs  and  geysers.  The  best  occurrence  is 
at  the  Joseph's  Coat  Springs  on  Broad  Creek,  east  of  the  Grand 
Canon,  in  the  form  a  brilliant  green  deposit  upon  the  sinter.  Fre- 
quently the  cavities  in  the  sinter  are  filled  with  scorodite,  and  occa- 
sionally it  forms  nodular  masses  half  an  inch  in  diameter.  Analysis 
(I)  of  the  mineral  shows  a  nearly  pure  scorodite. 

Other  localities  are  Chrome  Springs,  and  one  or  two  places  in 
Norris  Basin.  At  the  Constant  Geyser  in  Norris  Basin,  a  specimen 
of  scorodite  was  analysed  (II) ;  it  contained  a  large  quantity  of  silica. 
Scorodite,  as  deposited  from  these  thermal  waters,  is  evidently  a  very 
unstable  mineral.  It  slowly  undergoes  oxidation,  leaving  an  ochreous 
material  containing  varying  amounts  of  arsenic  acid. 


Analj 

sis  III. 

Analysis  IV. 

Gl-rams  per 

kilogram  of 

water. 

Per  cent,  of 
total  ma- 
terial in 
solution. 

G-rams  per 
kilogram. 

Per  cent,  of 
total  ma- 
terial in 
solution. 

Si02  

0  -4685 
0  -0923 
0  -0155 
0-03L7 
0-0018 
0-5740 

trace 

nil 

0  -0185 

trace 
0-0048 
0  -0146 
0-0018 
0-0745 
0-3190 
0-0030 
0  -0012 
0-0008 

28-88 
5-69 
0-95 
1-95 
Oil 

35-39 

1-14 

0-29 
0-90 
Oil 
4-60 
19-67 
0-19 
0-08 
0-05 

0  -3828 
0-0152 
0-0894 
0-0148 
0  -0021 
0  -4391 
0  0034 
0  0002 
0-0419 
trace 
0-0009 
0 -0015 
0-0006 
0  0267 
0-36H6 
0-0056 
0 -0000 

27-52 

SO3 

1-09 

COo 

6-43 

B,Oh    

1-07 

A  SoOo 

0  15 

CI 

Br 

31-57 
0-25 

H2S 

O-ol 

0  (basic) 

3-02 

Pe      

Al 

006 

Ca 

Oil 

Mff 

0  04 

K         

1-92 

Na      

26-36 

Li 

0-40 

HCl       

Totals 

1  -0220 

100 -00 

1  -3908 

100  -  00 
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Si02. 

AI2O3. 

Fe^Oa. 

As^Og. 

H2O. 

Total. 

I.  trace 



34-94 

48-79 

16-27 

100-00 

II.  49-83 

4-74 

18-00 

17-37 

10-62 

100-56 

An  analysis  of  the  water  from  the  Constant  Geyser  is  given  (III). 
Its  temperature  was  198°  F. ;  reaction  slightly  acid;  sp.  gr.  1-0011. 
For  the  purpose  of  comparison,  an  analysis  (IV)  is  given  of  the  water 
from  the  Old  Faithful  Geyser  in  the  Upper  Geyser  Basin.  Its  reac- 
tion is  alkaline,  and  sp.  gr.  1-00096. 

In  analysis  lY  traces  of  manganese,  caesium,*  and  rubidium  were 
observed.  B.  H.  B. 


Organic    Chemistry. 


Action  of  Chlorine  on  Amylene.  By  J.  Kondakoff  (Chem.  Centr., 
1887,  979,  from  /.  Buss.  Chem.  Soc,  1887,  337).— In  the  course  of 
investigations  on  the  action  of  chlorine  on  isomeric  amylenes,  the 
author  obtained  from  the  modification  insoluble  in  sulphuric  acid,  an 
unsaturated  chloro-derivative,  C5H9CI,  in  addition  to  the  dichloropen- 
tane  C5H10CI2.  From  the  former,  two  alcohols  are  obtainable,  one  a 
primary,  boiling  at  141°,  and  on  oxidation  yielding  a  caproic  acid,  the 
other  a  secondary  alcohol,  boiling  at  117°,  and  yielding  a  ketone  of 
boiling  point  101 — 103",  probably  methyl  propyl  ketone.  The  primary 
alcohol  is  a/3-ethyl  allyl  alcohol,  CHaJ^Je-CH-CH-CHa-OH;  the  second- 
ary alcohol  differs  both  from  methyl  isopropenyl  carbinol  and  ethyl 
vinyl carbinol,  and  probably  has  the  constitution  CHMel  CH'CHMe'OH. 
•^  "^  Y.  H.  V. 

Action  of  Hypochlorous  Acid  on  the  Hydrocarbon  CgHig. 
By  S.  A.  PiiiBYTEK  (Chem.  Centr.,  1887,  978,  from  J.  Buss.  Chem.  Soc, 
1887, 338).— The  hydrocarbon  CH2 '.  CMe-CH/CH/CMe :  CH^,  obtained 
by  Sesukoff  from  sodium  and  chlorisobutylene  when  treated  with 
hypochlorous  acid,  yields  a  chlorhydrin,  C8Hi4(OII)2Cl2,  from  which 
the  dioxide  C8H14O2  can  be  obtained.  The  latter  gives  with  water  a 
tetratomic  alcohol,  octylerythrol,  C8Hi4(OII)4.  Y.  H.  Y. 

Ammonio-zinc  Cyanides.  By  R.  Yaret  (Compt.  rend.,  105, 
1070 — 1072).— Pure  zinc  cyanide  is  dissolved  to  saturation  in  aqueous 
ammonia  at  a  gentle  heat  and  a  current  of  ammonia  gas  is  passed 
into  the  liquid,  which  is  filtered  when  saturated  with  the  cyanide, 
again  treated  with  ammonia  gas,  and  allowed  to  cool.  A  crystalline 
precipitate  forms,  but  redissolves  when  gently  heated,  and  separates 
on  cooling  in  large,  transparent,  prismatic  crystals  of  the  composition 
ZnCy2,2]SH3  +  H2O.  This  compound  loses  ammonia  and  water 
when  exposed  to  the  air,  and  becomes  white  and  opaque.  It  is  very 
soluble  in  aqueous  or  alcoholic  ammonia,  and  if  freshly  prepared,  is 
also  soluble  in  water  with  slight  decomposition,  but  if  it  has  been 
prepared  for  some  time,  it  is  immediately  decomposed  by  water.  It 
is  slowly  decomposed  by  sodium  hydroxide  in  the  cold.  When  heated 
*  "  Calcium  "  in  the  original-" 
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in  a  current  of  ammonia  gas,  it  loses  water,  but  no  compound  richer 
in  am^monia  is  formed. 

When  zinc  cyanide  is  dissolved  to  saturation  in  alcohol,  treated 
with  a  current  of  ammonia  gas,  and  the  liquid  allowed  to  evaporate 
spontaneously,  the  compound  ZnCy2,2NH3  is  obtained  in  transparent 
crystals,  which  lose  ammonia  rapidly  when  exposed  to  the  air  and 
become  opaque,  and  are  very  soluble  in  aqueous  or  alcoholic  am- 
monia. The  same  compound  is  obtained  by  passing  ammonia  gas 
over  gently  heated  zinc  cyanide.  Zinc  cyanide  forms  only  one  com- 
pound with  ammonia,  and  not  a  series  of  compounds  like  the  chloride 
and  bromide.  C.  H.  B. 

Methyl  Mercaptan  and  some  of  its  Derivatives.  By  J. 
Obermeyer  (Ber.,  20,  2918 — 2928). — Methyl  thioacetate  is  prepared 
by  the  action  of  lead  methyl  mercaptide  on  a  slight  excess  of  cooled 
acetic  chloride;  it  boils  at  95 — 96°  (not  62 — 68°,  Cahours,  Compt. 
rend.,  80,  1317,  and  81,  1163).  The  substance  described  by  Cahours 
(loc.  cit.)  is  probably  a  mixture  of  the  ether  with  methyl  iodide,  acetic 
acid,  and  hydrobromic  acid. 

Methyl  thiopropio7iate,  C4H8SO,  prepared  from  propionic  chloride,  is 
a  colourless  liquid  of  repulsive  odour,  boiling  at  119 — 120°. 

Methyl  thiobutyrate,  C5H10SO,  is  a  light  oil  having  an  odour  resem- 
bling that  of  butyric  acid ;  it  boils  at  140 — 144°. 

Methyl  oc-thiohenzoate,  CeHgSO,  boils  at  231—232°. 

Methylisopropyl  sulphide,  SMePr,  is  prepared  by  dissolving  sodium 
in  isopropyl  mercaptan  diluted  with  absolute  ether,  and  the  mixture, 
contained  in  a  reflux  apparatus,  is  treated  with  methyl  iodide  in 
small  portions;  it  is  then  heated  for  15  minutes  in  a  water-bath  and 
filtered.  The  heavy  oil  which  separates  from  the  solution  when  kept 
over  night,  is  removed,  and  the  ethereal  solution  evaporated  and  frac- 
tionally distilled.     It  boils  at  93—95°. 

Methyl  amyl  sulphide,  SMe'CgHn,  is  prepared  by  the  action  of  methyl 
iodide  on  amyl  mercaptide ;  it  boils  at  136 — 138°.  Isoamyl  disulphide 
is  also  formed. 

Methyl  allyl  sulphide,  SMe'CsHg,  is  formed  when  25  grams  of  lead 
methyl  mercaptide  is  heated  with  allyl  bromide  and  ether  at  100°. 
It  is  a  clear  liquid  of  a  very  penetrating  odour,  boiling  at  91 — 93'^. 

When  allyl  tribromide  is  heated  with  an  excess  of  lead  methyl 
mercaptide  and  ether  at  100°,  a  compound,  probably  of  the  formula 
SMe-C3H4Br,  is  obtained.  It  could  not  be  purified,  as  it  decomposes  at 
120—130°. 

Methyl  benzyl  sulphide,  SMc'CtH,,  is  obtained  by  heating  lead 
methyl  mercaptide,  and  benzyl  chloride  at  100°.  It  is  a  clear  liquid 
of  an  odour  resembling  horse-radish,  and  boils  at  195 — 198°. 

Methyl  phenyl  sulphide,  SMe*Ph,  prepared  from  lead  thiophenol 
and  methyl  iodide,  forms  a  clear  liquid  boiling  at  1 87 — 188°. 

Dimethyl  thioresorcinol,  C6H4(SMe)2,  is  an  oily  liquid  of  a  disagree- 
able odour  boiling  at  278°. 

Methyl  diphenyl  sulphide,  SMe'Ci2H9,  is  obtained  from  lead  thio- 
diphenyl  ;  it  crystallises  from  alcohol  in  flakes  of  very  slender  needles, 
melting  at  107—108°. 
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Dimethyl  diphenyl  disulphide,  C14H14S2,  is  prepared  by  heating  the 
lead  mercaptide  of  diphenylthiohydrate  with  methyl  iodide.  It 
crystallises  from  alcohol  in  lustrous  bright-yellow  plates  melting  at 
185-186°.  K  H.  M. 

Brandy  from  a  Wine  from  Charente  Inferieure.  ByE.  C.  Morin 
(Gompt.  rend.,  105,  1019 — 1022). — The  composition  of  the  brandy  in 
100  litres  is  as  follows: — Aldehyde,  traces;  ethyl  alcohol,  50837 
grams;  normal  propyl  pJcohol,  27*17;  isobutyl  alcohol,  6*52;  amyl 
alcohol,  190'2J  ;  furfuraldehyde  and  bases,  2*19  ;  fragrant  oil,  7-61  ; 
acetic  and  butyric  acids,  traces ;  isobutylenic  glycol,  2'19  ;  glycerol, 
4"38.  There  is  no  normal  butyl  alcohol,  and  amyl  alcohol  constitutes 
five-sixths  of  the  higher  alcohols.  The  fragrant  oil  is  one  of  the  con- 
stituents to  which  the  wine  owes  its  bouquet.  (Compare  Abstr.,  1887, 
714  and  74.6.)  C.  H.  B. 

Production  of  Normal  Amyl  Alcohol  by  the  Fermentation 
of  Glycerol  by  Bacillus  Butylicus.  By  E.  C.  Morin  (Gompt.  rend., 
105,  816 — 818). — When  glycerol  undergoes  fermentation  by  Bacillus 
hutylicus  under  the  conditions  determined  by  Fitz,  4  per  cent,  of  the 
alcohols  formed  is  normal  amyl  alcohol,  boiling  at  137 — 138°  ;  refrac- 
tive index  at  13-5°  for  D  =  1-414. 

It  is  worthy  of  note  that  all  the  alcohols  produced  by  B.  butylicus 
are  normal.  C.  H.  B. 

Action  of  Zinc  Methyl  on  Valeraldehyde.  By  J.  Kuvstnoff 
(Ghent.  Gentr.,  1887,  987—988,  from  /.  Buss.  Ghem.  Soc,  1887,  204). 
Methyl  isohutyl  carbinol  is  produced  when  zinc  methyl  is  added  to 
well-cooled  valeraldehyde,  and  the  product  of  the  action  decomposed 
with  ice- water.  It  is  a  light,  mobile  liquid,  boiling  at  130°,  sp.  gr. 
0-8271  at  0° ;  its  acetate  boils  at  147°,  sp.  gr.  =  0-8805  at  0°  ;  its  ketone 
boils  at  116—116-5°,  and  on  oxidation  yields  isopropylacetic,  isobatyric, 
acetic,  and  formic  acids,  and  is  therefore  identical  with  methyl 
isobutyl  ketone.  V.  H.  Y. 

Action  of  Zinc  Isoamyl  and  Zinc  Isobutyl  on  Aldehyde.    By 

E.  SoKOLOFF  (Ghe7n.  Gentr.,  1887,  988,  from/.  Buss.  Ghem.  Soc,  1887, 
197 — 204). — When  zinc  isoamyl  is  added  to  aldehyde;  kept  cool,  and 
the  resultant  product  decomposed  with  ice- water  and  distilled,  methyl 
isoamyl  carbinol  is  obtained  besides  isopropylethylene,  and  ethyl  and 
isoamyl  alcohols.  The  first  yields  an  acetate  boiling  at  166 — 168°,  and 
a  ketone  boiling  at  143 — 145°,  which  yields  on  oxidation  isopropyl- 
acetic acid.  Zinc  isobutyl  when  treated  in  like  manner  yields  iso- 
butyl and  ethyl  alcohols.  Y.  H.  Y. 

Methyl  Isopropenyl  Carbinol.  By  J.  Kondakopp  (Ghem.  Gentr. , 
1887,  981,  from  J.  Buss.  Ghem.  Soc,  1887,  336).— When  treated 
with  a  6  per  cent,  hydrochloric  acid  solution,  methyl  isopropenyl 
carbinol  is  converted  into  the  isomeric  trimethylethylene  glycol.  The 
readiness  with   which  this  change  is  effected  is  dependent  on  the 
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atomic   arranf^ement ;    this  has   also   been    observed  in  the   case  of 
unsaturated  acids.  V.  H.  V. 

Iodide  of  Starch.  By  H.  B.  Stocks  (Chem.  News,  56,  212— 
213), — The  author  takes  exception  to  the  four  points  set  forth  by 
F,  Mylius  (Abstr.,  1887,  568),  and  makes  the  following  remarks  on  each 
point.  (1.)  He  states  that  iodide  of  starch  is  producd  by  the  action 
of  solutions  of  pure  iodine,  or  of  the  vapour  of  iodine,  on  moist 
starch.  (2.)  That  a  limited  amount  of  chlorine  produces  the  blue 
colour  in  mixtures  of  hydriodic  acid,  or  of  an  iodide,  with  starch ;  but 
that  excess  of  chlorine  destroys  the  colour,  probably  by  the  formation 
of  a  colourless  chlorine  compound  of  starch  and  iodine  chloride. 
(3.)  Silver  nitrate  does  decolorise  the  iodide  by  removing  the  iodine 
as  silver  iodide,  the  colour  being  reproduced  on  the  addition  of  either 
iodine  or  hydriodic  acid ;  the  action  in  the  latter  case  may,  however, 
be  assumed  to  be  due  to  iodine  set  free  by  the  nitric  acid  liberated 
from  the  silver  nitrate.  (4.)  Aqueous  solutions  of  iodine  do  produce 
the  blue  colour  with  starch. 

Water  is  necessary  for  the  production  of  iodide  of  starch ;  there- 
fore solutions  of  iodine  in  absolute  alcohol  do  not  colour  dry  starch 
blue.  The  blue  iodide  is  destroyed  by  heat,  the  iodine  being,  in  open 
vessels,  partially  volatilised,  partially  converted  into  hydriodic  acid  ; 
in  closed  vessels,  on  the  other  hand,  it  is  entirely  converted  into 
hydriodic  acid.  This  decomposition  is  quick  or  slow  according  as 
the  quantity  of  iodine  is  smaller  or  greater.  By  adding  iodine  to  a 
solution  decolorised  in  this  manner,  the  blue  colour  is  again  formed, 
and  this  decolorisation  and  recolorisation  may  be  frequently  repeated 
with  the  same  starch.  Exposure  to  sunlight  also  decolorises  iodide  of 
starch.  Iodide  of  starch  is  not  affected  by  alcohol,  ether,  benzene,  or 
carbon  bisulphide ;  in  fact,  iodine  may  be  removed  from  its  solutions 
in  the  last  two  solvents  by  means  of  starch-paste. 

Iodide  of  starch  dissolves  to  a  certain  extent  in  water,  and  is  pre- 
cipitated from  the  solution  by  absolute  alcohol,  by  dilute  hydro- 
chloric, sulphuric,  and  nitric  acids,  by  strong  hydrochloric  acid,  and 
by  salts  which  do  not  react  with  it,  such  as  sodium  chloride.  Strong 
nitric  and  strong  sulphuric  acid  decompose  it.  Starch  solutions  are 
not  precipitated  by  dilute  acids  like  the  solution  of  the  iodide. 

D.  A.  L. 

Constituents  of  Rice-starch.  By  L.  Sostegni  (Chem.  Centr., 
1887,  896,/ro?7?  Stud,  di  Cliim.  Agr,  di  Pisa,  6,  48— 68).— The  results 
quoted  of  the  amount  of  dextrose  obtained  by  the  saccharification  of 
starch  accord  with  those  of  Salamon.  In  the  course  of  the  prepara- 
tion of  starch  cellulose  by  Schulze's  method,  a  fat  melting  at  47 — 
48°  was  extracted ;  the  crude  fatty  acids  obtained  therefrom  melt  at 
50 — 51° ;  the  proportion  of  fat  found  was  15  to  20  per  cent,  of  the 
cellulose.  The  portion  of  residue,  insoluble  in  ether,  obtained  in  the 
saccharification  of  starch,  differs  from  cellulose  by  its  solubility  in  a 
2  per  cent,  solution  of  potash,  and  its  partial  decomposition  when 
warmed.  From  its  solution,  acetic  acid  precipitates  an  amorphous 
substance,  turning  brown  in  the  air,  soluble  in  Schweizer's  reagent 
when  moist,  but  not  when  dry ;  it  is  decomposed  when  boiled  with 
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hydrocliloric  acid.  The  author  regards  starch  cellulose  as  a  mixture 
of  cellulose  with  the  derivatives  of  the  latter  substance  or  a  modi- 
fication of  granulose.  V.  H.  Y. 

Lichenin.  By  M.  Honig  and  S.  Schubert  (Monatsh.,  8,  452 — 
465). — As  there  was  considerable  doubt  whether  the  carbohydrate 
from  Iceland  moss  (Cetraria  islandica)  was  a  single  substance  or  a 
mixture  of  two  or  more,  the  authors  have  reinvestigated  it.  The  dried 
and  sorted  moss  was  treated  repeatedly  with  a  1  to  2  per  cent,  solution 
of  K2CO3.  A  pale-green  mass  quite  free  from  the  original  bitter 
taste  was  thus  obtained.  This  was  then  boiled  for  some  time  with 
water  and  filtered  through  linen.  The  filtrate  on  cooling  deposited 
a  gelatinous  precipitate,  which  separated  better  when  the  solution  was 
frozen.  The  liquid  still  contained  some  of  this  gelatinous  substance, 
together  with  an  easily  soluble  starch.  The  gelatinous  precipitate,  for 
which  the  authors  propose  to  utilise  the  name  lichenin,  previously 
used  for  the  whole  extract,  is  very  sparingly  soluble  in  cold  water, 
but  dissolves  in  boiling  water  to  an  opalescent  solution,  which  is  at 
once  cleared  by  the  addition  of  a  little  potash.  The  greater  part  is  pre- 
cipitated from  its  solutions  on  cooling,  or  on  the  addition  of  alcohol.  It 
is  not  coloured  by  iodine.  When  heated  with  dilute  sulphuric  acid,  it 
very  readily  yields  a  crystalline  dextrose,  which  gives  a  rotation  [a]j  = 
-|-55*52°,  and  closely  resembles,  if  it  is  not  identical  with,  ordinary 
dextrose.  The  intermediate  dextrin-compounds  are  tasteless  and  non- 
rotatory.  The  above-mentioned  soluble  carbohydrate,  for  which  the 
authors  propose  the  name  lichen-starch,  could  not  be  obtained  free 
from  lichenin.  It  is  strongly  rotating,  the  rotation  increasing  the 
freer  the  starch  is  from  lichenin.  It  is  easily  soluble  in  water,  but  is 
thrown  down  as  a  flocculent  precipitate  by  alcohol.  The  highest 
rotation  obtained  was  [«]j  =  -h  102'82°.  It  is  coloured  blue  by 
iodine.  Diastase  converts  it  readily  into  a  dextrin  showing  rotation 
["a]j  =  162"44°.  Lichenin  is  not  affected  by  diastase.  Lichen-starch, 
therefore,  appears  to  be  a  soluble,  unorganised  modification  of  ordinary 
starch.  L.  T.  T. 

Reactions  of  Chloral.  By  0.  Rebuffat  {Gazzetta,  17,  406—409). 
— Chloral  and  sodium  acetate,  in  presence  of  acetic  anhydride,  do  not 
react  in  accordance  with  Perkin's  reaction  ;  the  change  is  for  the 
most  part  more  profound,  leading  to  the  destruction  of  the  molecule  of 
chloral.  Sodium  acetate  at  a  low  temperature  combines  directly 
in  equimolecular  proportions  with  sodium  acetate  to  form  a  compound, 
C2Cl3HO,C2H302Na,  which  is  white  and  minutely  crystalline;  it  is 
decomposed  by  water  and  by  alcohol  to  form  chloral  alcoholate. 
Experiments  were  also  made  with  the  anhydrides  of  other  fatty  acids, 
but  without  success.  V.  H.  V. 

Trithioacetaldehydes.  By  W.  Marckwald  (Ber.,  20,  2817 — 
2818 ;  compare  Abstr.,  1886,  864). — 7-Trithioacetaldehyde,  when 
mixed  with  four  times  its  weight  of  ethyl  iodide  and  allowed  to  remain 
in  a  closed  vessel  for  some  weeks,  suddenly  undergoes  conversion  into 
a  crystalline  mass  of  the  /:J-derivative.      This  change  is  not  due  to 
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the  presence  of  free  iodine  in  the  ethyl  iodide,  since  the  chanj^e  does 
not  take  place  when  an  ethereal  solution  of  the  7-aldehyde  containing 
a  small  quantity  of  iodine  is  similarly  treated.  W.  P.  W. 

Metallic  Derivatives  of  Acetylacetone.  By  A.  Combes  (Gompt. 
rend.,  105,  868 — 871). — The  author  has  previously  shown  that  acetyl- 
acetone has  the  constitution  CHzAcCOMe,  and  that  the  hydrogen 
of  the  CH2-group  is  readily  displaced  by  chlorine  or  by  sodium. 

Acetylacetone  and  its  homologues  act  on  metallic  salts  like  true 
acids,  and  yield  a  new  series  of  crystalline  compounds  of  the  general 
formula  M(C5H702)m,  in  which  M  is  a  metal  with  a  valency  n.  The 
sodium  and  potassium  derivatives  form  white,  hexagonal  prisms 
belonging  to  the  rhombic  system,  and  are  most  readily  obtained  by 
adding  the  required  quantity  of  sodium  or  potassium  ethoxide  to  an 
alcoholic  solution  of  acetylacetone.  They  are  somewhat  soluble  in 
absolute  alcohol,  but  are  insoluble  in  ether. 

The  magnesium  salt  is  obtained  by  mixing  acetylacetone  with  an 
excess  of  magnesium  carbonate.  There  is  rapid  effervescence,  and 
the  filtered  liquid  when  evaporated  in  a  vacuum,  deposits  transparent, 
colourless,  hexagonal  prisms  belonging  to  the  rhombic  system,  which 
are  anhydrous  when  dried  at  125°.  The  aluminium  compound  is 
formed  in  the  preparation  of  acetylacetone,  and  is  also  obtained  by 
the  action  of  the  latter  compound  on  a  slightly  acid  solution  of 
aluminium  chloride.  It  is  insoluble  in  water,  somewhat  soluble  in 
alcohol,  but  less  soluble  in  ether.  When  the  solution  is  concenti'ated, 
it  deposits  nacreous  crystals  of  the  same  form  as  the  preceding  com- 
pound, but  they  are  readily  decomposed  by  heat. 

The  copper  salt  is  obtained  in  pale  blue  needles  of  the  same  form, 
when  a  somewhat  concentrated  solution  of  cupric  acetate  is  mixed 
with  a  warm  saturated  aqueous  solution  of  acetylacetone.  The 
compound  is  insoluble  in  water,  and  in  moderately  dilute  solutions 
the  precipitation  of  the  copper  is  complete.  Larger  crystals  are 
formed  when  a  dilute  solution  of  cupric  chloride  is  added  to  a  boiling 
solution  of  acetylacetone.  The  crystals  are  anhydrous  when  dried  at 
125°. 

Ferric  chloride  and  acetylacetone  yield  a  dark-red  solution,  the 
formation  of  which  may  be  used  as  a  test  for  the  ketone,  and  when 
this  is  extracted  with  ether  the  red  compound  is  dissolved.  When 
the  ether  evaporates,  the  iron  salt  is  deposited  in  bright-red  crystals, 
similar  in  form  to  those  of  the  ammonium  salt. 

The  lead  salt  is  formed  by  the  action  of  lead  carbonate  on  the 
ketone,  is  soluble  in  water,  and  resembles  the  magnesium  compound 
in  its  crystalline  form. 

Acetylacetone  behaves  in  fact  like  a  monobasic  acid.  The  sodium 
and  potassium  salts  are,  however,  decomposed  by  hot  water,  with 
formation  of  acetone  and  an  alkaline  acetate,  and  the  aluminum  and 
iron  compounds  are  not  decomposed  by  ammonia  in  alcoholic  solution. 
The  sodium  salt  and  methyl  iodide  yield  a  new  derivative,  methyU 
acetylacetone,  boiling  at  165°^  which  has  acid  properties  similar  to 
those  of  the  original  compound.  It  seems,  in  fact,  that  the  group 
•CO'CHa'CO*  has  the  properties  which  characterise  the  group  COOH, 
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except  that  the  two  hydrogen-atoms  cannot  act  snccessively.  Salts 
of  the  type  C5H6O2M,  in  which  M  is  a  bivalent  metal,  have  not  yet 
been  obtained,  but  the  homologues  of  acetylacetone  form  salts  of  the 
type  (C5H6RO,;)wM,  in  which  R  is  an  alkyl  radicle,  and  M  is  a  metal 
of  valency  n.  C.  H.  B. 

Preparation  of  a-Bromo- acids.  By  J.  Yolhard  (Annalen,  241, 
141 — 163). — Very  good  yields  of  a-brominated  acids  may  be  obtained 
by  a  slight  modification  of  Hell's  process  (Abstr.,  1881,  711).  The 
action  of  the  bromine  and  phosphorus  on  the  acid,  or  preferably  the 
crude  anhydride,  is  carried  on  in  a  flask  provided  with  a  reflux  con- 
denser, instead  of  in  sealed  tubes.  The  bromine  and  the  other  inore- 
dients  must  be  free  from  moisture.  The  bromide  is  slowly  dropped  into 
boiling  water,  in  order  to  convert  it  into  the  monobrominated  acid. 
The  following  compounds  were  prepared  :  M-monobromosuccinic  acid 
forms  four-sided  prisms,  and  melts  at  159°.  The  ethyl  salt  boils  nt 
150 — 160°  under  50  mm.  pressure,  and  the  methyl  salt-  at  132 — 136" 
under  30  mm.  pressure.  a-Monobromosuccinic  acid  is  decomposed  by 
boiling  with  water,  yielding  fumaric  acid.  a-Bromopropionic  acid 
forms  prismatic  crystals  melting  at  24'5°,  and  x-hromisovaleric  acid 
melts  at  40°,  and  distils  at  230°  with  slight  decomposition. 

w.  c.  w. 

Ethereal  Salts  of  Aldehydo-acids.  By  W.  Wislicenus  {Ber., 
20,  2930 — 2934). — When  a  mixture  of  ethyl  acetate  and  ethyl 
formate  is  added  by  drops  to  twice  the  amount  of  ether  in  which 
sodium  is  placed,  and  the  product  decomposed  by  dilute  sulphuric 
acid,  an  oil  is  obtained  which  gives  an  intense  blue- violet  colour  with 
ferric  chloride,  and  reacts  with  phenylhydrazine.  The  compound  is 
probably  ethyl  formylacetate,  COH-CHa'COOEt.  It  could  not  be 
purified;  when  kept  in  a  desiccator,  crystals  of  ethyl  trimesate 
melting  at  133°,  separate.  The  yield  of  the  latter  is  better  than  that 
obtained  by  Piutti's  method  (Abstr.,  1887,  491). 

Ethyl  phenylformylacetate,  COH'CHPh'COOEt,  is  prepared  by  sus- 
pending dry  sodium  ethoxide  in  absolute  ether  (3  parts),  adding  a 
mixture  of  ethyl  phenylacetate  and  ethyl  formate,  and  keeping  the 
whole  for  several  days  in  a  closed  vessel.  The  product  is  shaken  with 
water,  being  kept  cold  with  ice,  and  the  aqueous  solution  is  treated 
with  sulphuric  acid  and  extracted  with  ether.  The  ethereal  extract  is 
washed  with  soda,  filtered,  and  freed  from  ether  in  a  vacuum.  The 
residue,  consisting  of  a  crystalline  substance  and  an  oil,  is  filtered, 
and  the  oil  distilled  in  a  vacuum.  It  boils  at  144 — 145°  under 
16  mm.  pressure.  When  boiled  with  dilute  aqueous  soda,  it  is  decom- 
posed into  phenylacetic  and  formic  acids  ;  the  free  acid  could  not  be 
obtained.  The  alcoholic  solution  of  the  ethereal  salt  gives  a  very 
intense  blue-violet  coloration  with  ferric  chloride.  It  reacts  readily 
with  phenylhydrazine,  with  formation  of  the  compoujid 

p^^NPh-N^p^ . 
^^<CHPh>^^' 

this  crystallises  in  plates  melting  at  195 — 196°,  and  is  soluble  in 
alkali,  sparingly  soluble  in  ether. 

TOL.  LIY.  h 
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The  orystalline  compound  obtained  in  the  preparation  of  ethyl 
phenylformylacetate  is  readily  purified  by  crystallisation  from  ether  ;  it 
has  the  same  composition  as  ethyl  phenylformylacetate ;  it  gives  no 
colour  reaction  with  ferric  chloride.  The  liquid  isomeride  chanj^es 
slowly  at  the  ordinary  temperature  into  the  crystalline  compound,  l3at 
the  change  is  immediate  at  the  melting  point  of  the  crystals,  69 — 7V. 
The  crystalline  compound  is  also  decomposed  by  alkali  into  formic 
and  phenyl  acetic  acids. 

Ethyl  methylformylacetate,  COH-CHMe*COOEt,  is  a  colourless  oil, 
of  agreeable  odour,  and  boils  at  160 — 162°;  it  gives  an  intense  red- 
violet  coloration  with  ferric  chloride,  and  yields  a  pyrazoline-deriva- 
tive  with  phenylhydrazine. 

The  above  ethereal  salts  are  derivatives  of  the  half-aldehyde  of 
malonic  acid  which  v.  Pechmann  assumed  {Ber.,  17,  936)  to  exist  as 
an  intermediate  product  in  the  synthesis  of  cumalinic  acid. 

N.  H.  M. 

Conversion  of  Benzene-derivatives  into  Tatty  Compounds 
by  the  Action  of  Chlorine  in  Alkaline  Solution.  By  A. 
Hantzsch  (Ber.,  20,  2780— 2795).— When  phenol  (at  most  50  grams) 
is  dissolved  in  a  moderate  excess  of  aqueous  soda  (sp.  gr.  =  1'12),  and 
the  solution,  after  dilution  with  2  to  3  times  its  volume  of  water,  ig 
treated  at  0°  with  chlorine,  the  colour  changes  through  green  to  brown, 
and  a  liquid  or  semi-solid  brown  mass  separates  ;  this  dissolves  on 
the  addition  of  more  alkali,  but  subsequently  the  solution  slowly 
deposits  a  grey  or  black  powder  insoluble  in  alkali,  and  finally  by 
alternating  the  addition  of  chlorine  and  alkali  a  point  is  reached, 
indicated  by  the  dull-yellow  colour  oT  the  solution,  beyond  which 
chlorination  must  not  be  carried.  After  precipitation  of  trichloro- 
phenol  by  hydrochloric  acid,  a  compound,  trichlorodihydroxyamenyU 
carhoxylic  acid,  C6H5CI3O4,  is  extracted  by  ether  from  this  solution, 
and  is  obtained  by  cautious  evaporation  of  the  ether  as  an  oil,  which 
is  best  purified  by  heating  it  with  aqueous  ammonia,  recrystallising 
the  ammonium  salt,  decomposing  this  with  sulphuric  acid,  extracting 
with  ether,  and  repeatedly  recrystallising  from  water.  The  acid 
crystallises  in  slender,  white  needles,  which  are  anhydrous,  and  melt 
at  176 — 177°  with  complete  decomposition;  once,  however,  large, 
efflorescent,  seemingly  monoclinic  crystals  containing  4  mols.  HjO 
were  obtained.  It  has  a  sour  and  yet  distinctly  sweet  taste,  is 
unaltered  by  exposure  to  the  air,  dissolves  readily  in  water,  alcohol, 
and  ether,  and  when  boiled  in  aqueous  solution  decomposes  with 
evolution  of  hydrogen  chloride.  Under  the  conditions  given,  the 
yield  of  the  acid  was  50  per  cent.  The  acid  is  monobasic,  and  the 
ammonium  salt,  C6H4Cl304*NH4  -h  2H2O,  is  the  most  characteristic 
compound ;  this  crystallises  in  lustrous,  rhombic  prisms,  has  a  neutral 
reaction  and  very  sweet  taste,  is  sparingly  soluble  in  water  with 
partial  decomposition,  and  is  not  rendered  anhydrous  by  exposure  over 
sulphuric  acid  or  by  heating;  it  decomposes  at  123°.  The  remaining 
salts  are  readily  soluble  with  the  exception  of  the  mercurous  salt, 
which  crystallises  in  stellate  groups  of  needles,  and  is  converted  into 
a  dense,  white,  microcrystalline  powder  by  heating  with  water. 
Concentrated  alcoholic  potash  completely  decomposes  the  acid  with 
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the  formation  of  chloride  and  carbonate.  The  methyl  salt,  C6H4Cl304Me 
crystallises  in  needles,  melts  at  126°,  and  is  insoluble  in  water.  The 
acid  does  not  form  derivatives  with  hydroxylamine  and  phenyl- 
hydrazine,  but  yields  with  acetic  anhydride  a  cZmce^?/Z-derivative, 
CfiHsCl304Ac2,  which  crystallises  best  from  acetic  acid,  melts  at  188 — 
192°  with  complete  decomposition,  and  is  insoluble  in  cold  water. 

When  the  acid,  or  better  its  ammonium  salt,  is  treated  with  zinc- 
dast  and  ammonia,  or  preferably  with  sodium-amalgam,  and  the 
product  after  acidification  is  extracted  with  ethei*,  dicJilorodihydroxy- 
amenylcarhoxylic  acid,  C5H3Cl2(OH)2*COOH,  is  obtained.  This  very 
closely  resembles  the  trichloro-acid,  and  melts  at  176 — 177°;  it  differs 
from  it,  however,  by  readily  crystallising  in  large,  lustrous  prisms, 
by  yieldingf  an  ammonium  salt  which  does  not  crystallise  well  and 
melts  at  185°,  and  by  forming  an  acetyl-derivatiye  melting  at  132 — 
184°.  Concentrated  aqueous  soda  converts  the  acid  into  a  sodiu?n 
salt,  C6H3C104'N'a2  +  6H2O,  crystallising  in  canary-yellow  needles. 
The  corresponding  acid  could  not  be  isolated,  but  salts  were  prepared, 
and  these,  with  the  exception  of  the  copper  salt  which  is  green,  are 
yellow.  The  sodium  salt  gives  with  ferric  chloride  a  brownish-yellow 
precipitate,  which  dissolves  in  excess  of  the  reagent  to  a  dark- 
green  solution.  The  salt  is  unstnble  and  decomposes  on  heating 
with  water,  the  solution  becoming  alkaline,  whilst  mineral  acids,  even 
in  the  cold,  destroy  its  colour,  and  convert  it,  with  the  evolution  of 
carbonic  anhydride,  into  a  white,  microcrystalline  acid  of  the  com- 
position C5H5CIO2.  This  substance  is  very  unstable;  it  melts  at  96 — 
97°  with  complete  decomposition  into  a  carbonaceous  mass,  and  is 
sparingly  soluble  in  water,  soluble  in  alcohol  and  ether,  yielding  solu- 
tions from  which,  with  the  exception  of  the  last,  the  compound  cannot 
again  be  obtained  by  crystallisation.  The  salts  are  intensely  coloured  ; 
the  sodium  salt,  C5H4C102Na  +  3H2O,  which  can  also  be  obtained 
from  dichlorodihydroxyamenylcarboxylic  acid  by  heating  with  con- 
centrated aqueous  soda  at  100°,  is  readily  soluble  in  water,  very 
sparingly  soluble  in  excess  of  aqueous  soda,  and  crystallises  in  scales. 

With  regard  to  the  constitution  of  these  derivatives,  the  formula 
CH2Cl-C(0H):CCbC(0H):CCl-C00H  is  ascribed  to  the  compound 
C6H5CI3O4,  termed  trichlorodihydroxyamenylcarboxylic  acid.  In  gup- 
port  of  this  view,  it  is  urged  that,  together  with  the  acid,  the 
symmetrical  trichlorophenol  [OH  :  CI :  CI  :  CI  =  1  :  2  :  4  :  6]  is  always 
obtained,  and  that  the  acid  can  be  readily  prepared  from  this  trichloro- 
phenol under  conditions  similar  to  those  employed  in  the  case  Qf 
phenol,  10  grams  of  trichlorophenol  yielding  7  grams  of  the  ammonium 
salt  of  the  acid.  It  is  probable,  therefore,  that  the  further  action  of 
chlorine  in  alkaline  solution  causes  the  benzene-ring  in  trichlorophenol 
to  break  at  the  point  1  :  2  or  1  :  6.  To  dichlorodihydroxyamenyl- 
carboxylic  acid  is  assigned  the  constitution 

CHoCl-C(OH):CCl'C(OH):CH-COOH. 

The  compound  C6H5CIO4  derived  from  it  is  the  carboxylic  acid  of  the 
compound  C5H5CIO2,  which  despite  its  acid  character  is  not  a  true 
acid,  since  it  does  not  yield  an  ethyl  salt  either  by  treatment  in 
alcoholic  solution  with  hydrogen  chloride,  or  by  the  action  of  ethyl 

Ic  2 
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iodide  on  its  sodium  salt.  With  bromine,  it  does  not  form  additive 
but  only  substitution  derivatives ;  ammoniacal  silver  nitrate  and 
cuprous  chloride  are  not  precipitated  by  it,  and  its  sodium  salt,  when 
treated  with  phenylhydrazine  acetate,  yields  an  amorphous  'phenyl- 
hydrazide,  whose  composition  approximates  to  that  required  by  the 
formula  C5H5Cl(N2PhH)2.     The  formulae 

<CO-S><^H-COOH  and  <2^^-^^>CU„ 

are  ascribed  to  the  two  compounds,  which  are  termed  chloro- 
diketope7itaviethyleneoarboxylic  acid  and  chlorodiketopentamethylene 
respectively,  and  the  analogy  between  these  and  derivatives  of  the 
similarly  constituted  diketohexamethylene- derivatives  is  pointed  out 
in  the  paper. 

It  has  not  been  found  possible  as  yet  to  displace  the  remaining 
chlorine-atom  in  chlorodiketopentamethylene,  but  it  is  possible  to 
simultaneously  withdraw  all  the  chlorine  from  trichlorodihydroxy- 
amenylycarboxylic  acid.  When  the  acid,  or  preferably  its  ammonium 
salt,  is  treated  with  a  considerable  excess  of  concentrated  baryta- 
water,  and  heated  to  about  60°,  barium  dihydroxydiketopentamethylene- 
carboxylate,  CetlaOeBa^  +  4H2O,  separates  as  a  bright-yellow  powder, 
insoluble  in  water.  This  salt  effervesces  on  the  addition  of  acetic 
acid,  and  is  converted  into  the  barium  salt  of  dihydroxydiJcetopenfa- 
methylene,  C5H404Ba  +  3IH2O,  which  very  closely  resembles  the  pre- 
ceding salt.  Dihydroxydiketopentamethylene  could  not  be  prepared 
in  the  pure  state;  it  is  obtained  as  a  yellow  oil  from  the  barium  salt 
by  treating  it  with  hydrochloric  acid  and  extracting  with  ether,  and 
shows  at  first  a  tendency  to  crystallise,  but  very  rapidly  decomposes. 
It  dissolves  readily  in  water,  reduces  silver  nitrate,  and  yields  a  com- 
pound with  phenylhydrazine.     The  formulas 

are  assigned  to  dihydroxydiketopentamethylene  andicscarboxylic  acid 
respectively. 

Trichlorophloroglucinol  on  treatment  with  baryta  yields  neither 
the  trichloro-acid  nor  any  of  its  decomposition  products,  whilst 
phloroglucinol  and  the  three  dihydroxybenzenes,  when  treated  in  a 
similar  manner  to  phenol,  do  not  yield  crystalline  ammonium  salts, 
but  only  acid  syrups,  which  on  reduction  with  zinc-dust  and  ammonia 
give  monochloracetic  acid  in  large  quantity,  but  no  dichlorodihydroxy- 
amenylcarboxylic  acid. 

Bromine,  under  precisely  similar  conditions  to  the  above,  does  not 
act  on  phenol  farther  than  to  produce  tribromophenol. 

W.  P.  W. 

Derivatives  of  Isosuccinic  Acid.  By  G.  Korner  and  A. 
Menozzi  {Gazzetta,  17,  425 — 4)41). — In  continuation  of  a  former  paper 
on  a-amido-isosuccinic  acid,  or  a-isoaspartic  acid  (Abstr.,  1887,  801), 
the  salts  are  more  fully  described.  The  sodium  salt,  C4H6N04Na,  crys- 
tallises either  in  needles  with  1  mol.  H-O  from  concentrated  solntions, 
or  in  prisms  with4mols.  HoO  in  large,  transparent  prisms.  The  potas- 


ORGANIC  CHEMISTRY.  133 

slum  salt  is  anhydrous.  The  calcium,  magnesium,  zinc,  cadmium,  lead, 
copper,  and  silver  salts  are  described,  as  also  the  compounds  it  forms 
with  hydrochloric  and  nitric  acids.  The  methyl  salt,  formed  from 
methyl  iodide  and  the  silver  salt,  crystallises  in  white  needles ;  when 
the  potassium  salt  is  heated  with  methyl  iodide,  the  hetaine  potassio- 
iodide^  C4H3iS'Me304K2l,7H20,  is  produced  ;  it  is  very  hygroscopic,  and 
forms  an  aurochloride,  CiHaNMeaClOijAuCls,  a  yellow,  insoluble  pre- 
cipitate. 

Amido-a.-isosuccinamic  acid,  or  a-isoasparaginey 

NH^-CMeCCON-HO'COOH, 

obtained  by  heating  the  neutral  amide  with  aqueous  ammonia  in 
sealed  tubes,  forms  crystals  with  hexagonal  base,  more  soluble  in  cold 
than  in  hot  water  ;  it  forms  a  copper  salt,  (C4H7N203)2Cu,  crystallising 
in  small  tables. 

Amido-M-isosuccinamide,  'NH2*CMe(CONH2)2,  obtained  by  heating 
pyruvic  and  hydrocyanic  acids,  and  treating  the  resultant  product 
with  alcoholic  ammonia,  crystallises  in  tables  with  a  rhombic  base, 
sparingly  soluble  in  cold,  readily  in  hot  water.  When  boiled  with 
barium  or  potassium  hydroxides  it  gives  for  each  molecule  two  mole- 
cules of  ammonia;  it  is  decomposed  only  to  a  slight  extent  by 
magnesia.  Its  hydrochloride,  sulphate,  and  nitrate  crystallise  in  prisms, 
and  are  very  soluble  in  water.  V.  H.  V. 

Oxidation  of  Copaiba  Balsam.  By  S.  Levy  and  P.  Englandeb 
{Annale7i,  242,  189 — 214). — The  most  important  facts  contained  in 
this  paper  have  already  appeared  in  this  Journal  (Abstr.,  1886,  250). 
The  unsymmetrical  dimethylsuccinic  acid  obtained  by  the  oxidation 
of  copaiba  balsam  is  identical  with  the  acid  described  by  Barnstein 
(this  vol.,  p.  135).  The  acid  forms  triclinic  crystals  [a  :  b  :  c  = 
2-0294  :  1  :  M909  ;  <x  =  118°  36',  /3  =  95"  16',  7  =  101°].  The  barium 
salt,  CeHsOiBa  +  2IH2O,  is  monoclinic  [a  :  h  :  c  =  1-6006  :  1 :  1709  ; 
yS  =  97°  26'].  The  salts  of  calcium,  CeHsC^Ca  +  H2O,  and  ammonium, 
C6U804(N  114)2  and  C6H904*NH4,  are  crystalline.  The  normal  sodium 
salt,  C6H804lSra2  +  IIH2O,  forms  silky  prisms,  and  the  acid  salt, 
C6H904Na  +  3JH2O,  monoclinic  prisms, 

a:h:c=  1'83653  :  1  :  4-18006 ;  ^  =  90°  43'. 

The  anhydride  of  dimethylsuccinic  acid  melts  at  29°.  It  unites  with 
phenylhydrazine,  forming  dimethylsuccinylphenylhydrazine,  a  com- 
pound crystallising  in  monoclinic  plates  [a:h:G  =  1 -05521  :  i  :  0-8299(); 
13  =  99°  o7'].  It  melts  at  131—132°.  The  imide  of  dimethylsuccinic 
acid  melts  at  106°.  W.  C.  W. 

Dibromosebacic  Acid  and  some  of  its  Derivatives.     By  A. 

Claus  and  T.  Steinkauler  {Ber.,  20,  2882 — 2889). — Dibromosebacic 
acid,  CioHi6Br204,  is  prepared  by  heating  sebacic  acid  and  bromine  (2-^ 
mols.)  at  160 — 170°  for  about  three  hours.  The  oily  product  solidifies 
after  some  hours  to  a  crystalline  mass  which  is  freed  from  adherent 
oil  by  suction  on  porous  plates.  It  crystallises  from  water  in  long, 
feathery  needles   melting  at  115°  (uncorr.),  and  is  readily  soluble  in 
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alcohol,  ether,  chloroform,  and  benzene,  sparingly  soluble  in  boiling 
water.  Prolonged  boiling  with  water  decomposes  the  acid  and  its 
salts  with  elimination  of  hydrobromic  acid.  Snlphuric  acid  dissolves 
it  unchanged.  The  sodium  salt,  CioHuBraOiNa^,  is  a  heavy  white, 
crystalline  substance,  very  readily  soluble  in  water,  from  which  it 
crystallises  with  3  mols.  H2O.  The  hydrogen  potassium  salt  is  almost 
insoluble  in  cold  water;  the  barium  (with  2  mols.  HjO),  calcium 
(with  2  mols.  HoO),  lead,  silver,  copper,  and  ammonium  salts  were  also 
prepared.  The  methyl  salt  crystallises  in  small,  lustrous,  rhombo- 
hedric  plates  melting  at  50"  (uucorr.)  ;  the  ethyl  salt  is  a  thin  oil. 

Hydroxy sebace'ic  acid,  CioHjeOs,  is  prepared  by  boiling  sodium  di- 
bromosebate  with  water,  evaporating  to  dryness  on  a  water-bath, 
digesting  over  sulphuric  acid,  and  extracting  with  absolute  alcohol. 
The  filtrate  is  neutralised  with  alcoholic  soda.  The  sodium  salt  so 
obtained  is  converted  into  the  insoluble  lead  salt  which  is  then  decora- 
posed  with  hydrogen  sulphide.  The  acid  is  readily  soluble  in  hot  water 
and  in  cold  alcohol,  from  which  it  separates  in  small  crystalline  grains 
melting  at  143°  (uncorr.)  ;  it  is  very  sparingly  soluble  in  ether,  in- 
soluble in  benzene  and  chloroform.  The  sodium  salt,  CioHii05Na2, 
forms  a  white,  sandy  powder  very  readily  soluble  in  water. 

Bihydroxysebacic  acid,  doHigOe,  is  obtained  by  boiling  an  aqueous 
solution  of  dibromosebacic  acid  with  freshly  precipitated  silver  oxide  ; 
the  product  is  filtered,  treated  with  hydrogen  sulphide,  and  evaporated 
to  a  syrup  ;  this  becomes  crystalline  when  kept  over  sulphuric  acid. 
It  is  very  readily  soluble  in  water,  alcohol,  and  glacial  acetic  acid, 
sparingly  soluble  in  ether,  insoluble  in  benzene  and  chloroform ;  it 
melts  at  130°  (uncorr.)  and  is  decomposed  at  a  higher  temperature.  It 
is  optically  inactive.  The  sodium  salt,  CloHisOeNaa,  is  very  soluble  in 
water,  N.  H.  M. 

Constitation  of  Levulinic  and  Maleic  Acids.  By  A.  Michakl 
(Amer.  Chem.  J.,  9,  364 — 372). — The  reactions  brought  forward  by 
Anschiitz  (Abstr.,  1887,  916)  in  favour  of  the  new  constitutional 
formula  suggested  by  Koser  for  maleic  and  levulinic  acids  are  ex- 
amined. It  is  shown  that  by  assuming  certain  reactions  for  ketones 
or  for  aldehydes  similar  in  kind  to  those  already  known,  the 
syntheses  and  transformations  of  these  two  acids  and  also  of  several 
.others  such  as  their  acetyl-derivatives,  mucobromic  acid,  the  dibromo- 
succinic  acids,  &c.,  are  quite  as  easily  explained  by  the  old  formulae 
as  by  the  new  ones  of  Roser.  H.  B. 

Butenyltricarboxylic  and  Ethylsuccinic  Acids.  By  G.  Polko 
Annalen,   242,  113 — 126). — Ethyl  buteuyltricarboxylatej 

CH2Me-CH(COOEt)-CH(COOEt)2, 

is  prepared  by  adding  48  grams  of  ethyl  malonate  to  a  warm  solution 
of  6*9  grams  of  sodium  in  77  grams  of  alcohol ;  485  grams  of  ethyl 
a-bromobutyrate  is  added  to  the  product.  It  is  a  pale-yellow  liquid 
boiling  between  271°  and  281°.  Its  sp.  gr.  is  1'065  compared  with 
water  at  17°.  The  free  acid  is  soluble  in  water,  alcohol,  ether,  and 
acetone.     It  melts  at   119°,  and  begins  to  decompose  at  124°.     The 
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barium  salt,  Ba3(C7H706)2,  and  silver  salt,  AgsCvIIvOe  +  l-JHzO,  are 
amorphous.  The  normal  calcium  salt,  Ca3(C7H706)2,  is  very  hygro- 
scopic. The  acid  salts,  CaH4(C7H706)2  and  CaH(C7H706)  +  2iH20, 
are  crystalline  and  insoluble  in  alcohol.  The  zinc,  strontium,  and 
potassium  salts  are  amorphous. 

Bthylsuccinic  acid,  COOH'CHEt'CHa'COOH,  is  prepared  by  dis- 
tilling butenyl tricarboxylic  acid.  It  is  also  formed  in  the  saponifica- 
tion of  ethyl  butenj^ltricarboxylate.  It  melts  at  97°  and  is  identical 
with  the  a-ethylsuccinic  acid  described  by  Huggenberg  (Abstr., 
1878,  782).  In  addition  to  the  salts  described  by  Huggenberg,  the 
crystalline  strontium  salt  and  the  methyl  salt  were  prepared.  The 
latter  boils  at  202 — 205°.  The  anhydride  remains  liquid  at  —19^. 
Its  sp.  gr.  at  34°  is  1-165.  The  amide  melts  at  214°  with  decomposi- 
tion.    It  is  insoluble  in  cold  water  and  in  alcohol.  W.  C.  W. 

Isobutenyltricarboxylic  Acid  and  Unsymmetrical  Dimethyl- 
succinic  Acid.  By  F.  Barnstetn  {Annalen,  242,  126 — 140). — 
Ethyl  isohiitenyltricarhoxylate,  COOEt-CMea'.CHCCOOEt).,  is  pre- 
pared by  the  action  of  ethyl  a-bromisobutyrate  on  ethyl  sodiomalonate 
in  alcoholic  solution.  It  boils  at  272 — 275°,  and  its  sp.  gr.  is  1*06 4 
compared  with  water  at  17°.  The  free  acid  is  difficult  to  obtain  in 
the  crystalline  state.  It  is  soluble  in  water,  alcohol,  ether,  and 
acetone.  On  boiling  the  aqueous  solution,  carbonic  anhydride  is 
evolved.  The  acid  melts  at  120°  with  decomposition,  yielding  un- 
symmetrical dimethylsuccinic  acid.  The  sodium,  magnesium,  barium 
and  silver  salts  of  isobutenyltricarboxylic  acid  are  amorphous.  The 
potassium  salt,  K3C7H7O6  +  2H2O,  forms  efflorescent  prisms.  The 
calciam  salts,  Ca3(C7ll706)2  +  9H2O  and  Ca(C7H706)2  +  2H2O,  are 
crystalline. 

Unsymmetrical  dimethylsuccinic  acid,  COOH*CMe2*CH2'COOH, 
melts  at  139°,  and  is  freely  soluble  in  alcohol,  ether,  acetone,  and  in 
hot  water.  It  forms  acid  and  normal  salts.  The  normal  salts  of  the 
heavy  metals  and  alkaline  earths  are,  as  a  rule,  very  sparingly  soluble 
in  water.  The  normal  potassium  salt  is  amorphous  and  deliquescent ; 
the  acid  salt,  C6H9O4K  +  SHiO,  crystallises  in  plates  which  effloresce 
on  exposure  to  the  air.  The  normal  barium  salt,  C6H804Ba  +  2H2O, 
is  crystalline;  the  acid  salt  is  also  crystalline,  and  readily  soluble  in 
water.  The  cadmium  salt,  C6H804Cd  +  6H2O,  and  the  lead  salt, 
CeHgOiPb  +  H2O,  are  crystalline,  and  dissolve  with  difficulty  in 
water.  Dim^ethylsuccinyl  chloride,  C0H8O2CI2,  boils  at  200 — 202°. 
Diethyl  dimethylsuccinate  boils  at  21.3 — 215°.  Its  sp.  gr.  at  17°  Is 
1'0134  compared  with  water  at  the  same  temperature.  The  dimethyl 
salt  boils  at  200°  ;  sp.  gr,  1"0568  at  16°.  Dimethylsuccinic  an- 
hydride boils  at  215°.  Thiophen-derivatives  cannot  be  obtained  by 
the  action  of  phosphorus  sulphide  on  unsymmetrical  dimethylsuccinic 
acid.  W.  C.  W. 

Furfuran  Derivatives.  By  W.  Marckwald  {Ber.,  20,  2811 — 
2817;  compare  Abstr,,  1876,  ii,  444). — Furfuracrylic  acid  is  best  ob- 
tained by  heating  furfuraldehyde  (1  part),  sodium  acetate  (2  parts), 
and  acetic  anhydride  (2  parts)  at  250°  for  11  hours  ;  the  yield  amounts 
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to  more  than  80  per  cent,  of  that  theoretically  possible.  The  ammo- 
nium salt  of  its  reduction-product,  furfuropropionic  acid,  is  converted 
m  to  fur  fur  opropionamide,  CgHtO'CONHz,  by  heating  for  several  hoars 
in  a  closed  tube  at  220° ;  this  crystallises  in  white  needles,  melts  at 
98°,  distils  at  270°  without  decomposition,  is  soluble  in  water,  alcohol, 
ether,  and  benzene,  sparingly  soluble  in  light  petroleum,  and  on  treat- 
ment with  bromine  and  aqueous  potash  does  not  yield  the  correspond- 
ing amine,  since  the  furfuran  nucleus  alone  is  attacked.  When  fur- 
furacrylic  acid  (1  part)  is  heated  with  95  per  cent,  alcohol  (3*5  parts) 
and  saturated  with  hydrogen  chloride,  the  ethyl  salt  of  a  bibasic  acid, 
C5H80(COOEt)2,  is  obtained  as  an  oil  which  distils  at  286°  ;  this  is 
heavier  than  and  insoluble  in  water,  soluble  in  alcohol  and  ether  in  all 
pi'oportions,  and  has  a  pleasant,  aromatic  odour  and  a  very  bitter  taste  ; 
the  yield  amounts  to  more  than  80  per  cent,  of  that  theoretically  pos- 
sible. When  saponified,  it  yields  the  corresponding  acid,  CtHjoOs,  which 
crystallises  from  water  in  large,  colourless,  transparent,  thin  prisms, 
melts  at  138°,  or  with  partial  decomposition  at  about  110°  when  heated 
for  some  time  in  an  open  vessel,  and  has  a  very  bitter  taste.  On  dis- 
tillation, it  is  converted  into  oily  decomposition-products  of  partly  acid 
and  partly  neutral  character.  The  barium,  calcium,  zinc,  and  copper 
salts  were  prepared;  the  silver  salt,  CTHgOsAgj,  forms  microscopic 
needles.     Since  the  ethyl  salt  yields  a  phemjlhydrazide, 

CiiHisO^ :  N-NHPh, 

the  author  ascribes  to  the  acid  the  formula 

COOH-CHa-CH^-CO-CH^-CH^-COOH, 

and  adduces  the  following  evidence  in  its  support ;  the  acid  is  not 
reduced  by  sodium  amalgam,  does  not  form  an  additive  compound 
with  bromine,  and  on  oxidation  with  dilute  nitric  acid  is  converted 
into  succinic  acid  (the  yield  amounting  to  more  than  40  per  cent,  of 
the  acid  employed),  and  a  liquid  fatty  acid  (?  acetic  or  propionic 
acid).  The  acid  is  not  acted  on  when  heated  at  200°  with  hydriodic 
acid  saturated  at  0°,  whilst  addition  of  amorphous  phosphorus  leads 
to  experimental  difficulties  which  have  not  yet  been  surmounted. 

W.  P.  W. 

Action  of  Nitric  Acid  on  Symmetrical  Trichlorobenzene.  By 
C.  L.  Jackson  and  J.  F.  Wing  (Amer.  CJiem.  J.,  9,  348— 355).— In 
proving  the  constitution  of  benzenetrisulphonic  acid  (this  vol.,  p.  152), 
it  was  found  that  with  fuming  nitric  acid,  symmetrical  trichlorobenzene 
did  not  yield  a  mononitro-derivative  melting  at  68°  (Beilstein  and 
Kurbatow,  Annalen,  192,  233),  but  the  dinitro-derivatire  melting  at 
130°.  If  sulphuric  acid  was  used  at  the  same  time,  the  trinitro- 
derivative  was  obtained.  Whether  a  mono-,  di-,  or  tri-nitro-compound 
is  obtained  depends  not  only  on  the  temperature  and  presence  or 
absence  of  sulphuric  ncid,  but  also  to  a  very  considerable  extent  on 
the  purity  of  the  acid  employed,  an  acid  of  sp.  gr.  1*51,  free  from 
nitrogen  peroxide,  being  more  effective  than  one  of  sp.  gr.  1*534  con- 
taining much  nitrogen  peroxide. 

Trichlorobenzene  (1  :  3  :  5)  is  best  formed  by  the  chlorination  of  di- 
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chloraniline  prepared  by  Witt's  method  (this  Journal,  1876,  i,  264). 
TricJilorodinitrobenzene,  C6HCl3(N02)2,  is  produced  at  the  ordinary 
temperature  by  the  action  of  nitric  acid  of  sp.  gr.  1*505  on  trichloro- 
benzene.  It  crystallises  from  alcohol  in  white  prisms  melting  at 
129'5°.  The  mononitro-compound  is  readily  obtained  by  boiling 
with  nitric  acid  of  sp.  gr.  1-4G.  Trichlorotrirdtrohenzene,  C6Cl3(N02)3, 
is  prepared  by  using  a  mixture  of  faming  sulphuric  acid  and  nitric 
acid  of  sp.  gr.  1'505.  It  crystallises  from  alcohol  in  nearly  white 
needles  melting  at  187°.  H.  B. 

Action  of  Sulphuric  Acid  on  Bromodurene.  By  0.  Jacobsen 
{Ber.,  20,  2837— 2840).— When  bromodurene  is  treated  with  eight 
times  its  weight  of  sulphuric  acid  at  the  ordinary  temperature,  and 
the  mixture  allowed  to  remain  for  10  to  12  days,  a  thick  brown 
liquid  is  obtained,  which,  on  the  addition  of  ice  and  subsequently  of 
water,  yields  a  residue  consisting  chiefly  of  dibromodurene,  together 
with  hexamethylbenzene  and  unaltered  bromodurene.  The  aqueous 
solution  was  free  from  halogenated  sulphonic  acids,  but  contained  at 
least  three  sulphonic  acids,  one  of  which  on  hydrolysis  yields  prehnit- 
ene,  whilst  the  other  two  yield  pseudocumene.  From  these  results,  the 
author  concludes  that  sulphuric  acid  acts  in  this  case  as  a  bromine- 
carrier,  converting  the  bromodurene  into  dibromodurene  and  durene 
(compare  Neumann,  Abstr.,  1887,  573),  the  latter  of  which  in  the 
presence  of  sulphuric  acid  yields  pseudocumene,  prehnitene,  and 
hexamethylbenzene  in  the  manner  already  described  by  him  (Abstr., 
1887,  660). 

Dibromodurene,  under  similar  conditions,  is  not  acted  on  by  sul- 
phuric acid. 

Probably  sulphuric  acid  acts  as  a  bromine-carrier  when  in  its 
presence  bromobenzene  and  paradibromobenzene  are  converted  into 
dibromobenzenesulphonic  acid  and  a  mixture  of  tetra-  and  hexa- 
bromobenzene  respectively,  as  observed  by  Herzig  (Abstr.,  1882,  46). 
The  author  has  also  found  that  dibromometaxylene,  [Me  :  Me  :  Br  :  Br 
=  1:3:4:6],  when  treated  with  chlorosulphonic  acid,  yields  the 
chloride  of  its  sulphonic  acid  together  with  a  considerable  quantity  of 
tetrabromometaxylene,  although  but  a  small  quantity  of  the  latter 
i-esults  when  the  same  dibromometaxylene  is  heated  with  sulphuric 
acid  at  240°,  an  isomeric  liquid  dibromometaxylene  being  the  chief 
product  in  this  case.  W.  P.  W. 

Aniline  Salts.  By  A.  Ditte  (Compt.  rend.,  105,  813—816-).— 
Aniline  molyhdate,  2NH2Ph,3Mo03,5H20,  forms  hard,  brilliant,  trans- 
parent, prismatic  crystals,  which  lose  w^ater  when  gently  heated,  and 
decompose  at  a  higher  temperature.  It  is  obtained  by  mixing  a  warm 
concentrated  solution  of  ammonium  molybdate  with  excess  of  a  con- 
centrated solution  of  aniline  hydrochloride.  Oily  drops  separate  and 
rapidly  change  to  a  crystalline  precipitate,  and  when  this  is  dissolved 
in  hot  water  and  the  solution  cooled,  the  salt  crystallises  in  radiating 
groups. 

Aniline  tungstate,  2NH2Ph,4Wo03,3H20,  analogous  to  ammonium 
metatungstate,  forms   long,  brilliant,  transparent  needles,  which  lose 
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water  when  gently  heated,  and  at  a  higher  temperature  bum  with  a 
smoky  flame  leaving  a  residue  of  tungstic  anhydride.  When  am- 
monium tungstate  is  mixed  with  a  boiling  solution  of  aniline  hydro- 
chloride, no  reaction  takes  place,  but  if  aniline  is  added,  a  portion  of  it 
dissolves,  and  when  the  still  acid  liquid  is  concentrated  and  cooled, 
the  aniline  tungstate  crystallises. 

Three  aniline  vanadates  can  be  obtained.  Warm  solutions  of  am- 
monium vanadate  and  aniline  hydrochloride  yield  a  red  liquid,  acid  to 
litmus;  when  this  is  cooled,  it  deposits  yellow  needles  of  the  com- 
position NH2Ph,V205,4H20,  which  darken  on  exposure  to  light,  and 
at  100°  lose  water  and  become  green  with  a  metallic  lustre.  At  a 
higher  temperature,  the  salt  blackens  and  decomposes.  If  a  small 
quantity  of  aniline  is  added  to  the  mixed  solutions  in  the  experiment 
just  described,  and  the  black  precipitate  which  forms  filtered  off,  a 
reddish-brown  liquid  is  obtained,  which  after  some  hours  deposits  bril- 
liant, reddish-brown  needles  of  the  composition  4PhNH2,3V205,18H20. 
They  lose  water  when  heated,  and  decompose  at  a  higher  temperature. 
If  aniline  is  added  gradually  in  small  quantities  with  constant 
agitation  to  a  cold  concentrated  solution  of  equal  equivalents  of 
aniline  hydrochloride  and  ammonium  vanadate,  small  yellow  crystals 
separate.  The  solution  is  diluted  until  these  crystals  dissolve,  and 
aniline  is  added  until  it  no  longer  dissolves.  The  liquid  is  then  concen- 
trated over  sulphuric  acid,  when  the  compound  2XH2Ph,V205,2HoO 
crystallises  in  large  pale-yellow  plates  mixed  with  reddish-brown 
crystals  of  the  preceding  compound. 

Aniline  iodate,  NH2Ph,2l205,  is  obtained  by  mixing  a  cold  almost 
saturated  solution  of  ammonium  iodate  with  an  excess  of  aniline 
hydrochloride.  It  forms  brilliant,  white,  nacreous  plates,  which  alter 
when  exposed  to  light,  but  may  be  kept  in  the  dark  at  a  low  tempera- 
ture. When  gradually  heated,  it  at  first  seems  to  undergo  no  altera- 
tion, but  below  a  red  heat  it  detonates  very  violently.  If  ammonium 
diiodate  is  used  instead  of  the  normal  salt,  decomposition  of  the  salt 
begins  at  the  moment  of  its  formation. 

Aniline  chlorate  is  obtained  in  needles  by  mixing  cold  concentrated 
solutions  of  sodium  chlorate  and  aniline  hydrochloride.  It  is  veiy 
unstable,  and  decomposes  rapidly  even  in  the  dark  at  0"*.  At  the 
ordinary  temperature,  it  quickly  becomes  black,  and  detonates  violently 
at  about  20°. 

Aniline  borate,  NH2Ph,2B203,4H20,  analogous  to  ammonium 
biborate,  is  obtained  by  mixing  the  ammonium  salt  with  aniline 
hydrochloride,  or  more  easily  by  adding  aniline  to  a  boiling  satui'ated 
solution  of  boric  acid,  in  which  it  is  readily  soluble.  The  filtered 
liquid  when  cooled  first  deposits  unaltered  aniline,  and  then  unctuous, 
transparent,  white  lamellsB,  which  lose  water  when  heated,  then  in- 
tumesce  and  give  off  alkaline  vapours,  and  finally  take  fire  at  a  higher 
temperature.  C.  H.  B. 

Homologues  of  Aniline  and  their  Separation  on  a  Large 
Scale.  By  O.  N.  Witt  {Chem.  Ind.,  10,  8— 13).— In  the  present 
communication,  the  author,  after  detailing  the  progress  made  in  the 
manufacture  of  pure  benzene,  toluene,  and  xylene,  since  1880,  refers 
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to  the  processes  of  separating  tlie  homologues  of  aniline  on  a  com- 
mercial scale.  The  two  nitrotoluenes  are  best  isolated  by  freezing 
out  part  of  the  para-compound,  and  separating  part  of  the  ortho- 
derivatives  by  fractional  distillation  with  steam.  The  medium  por- 
tion is  then  reduced,  and  the  toluidines  thus  obtained  are  subjected  to 
a  separation  process,  based  on  the  fact  that  on  treating  a  mixture  of 
ortho-  and  para-toluidine  with  sulphuric  acid  insufficient  in  quantity 
to  saturate  both  isomerides,  the  para-compound  is  first  attacked. 
Hence  on  subjecting  such  mixtures  to  distillation,  aided  by  the 
introduction  of  steam,  a  distillate  rich  in  orthotoluidine  is  obtained. 
The  latter  may  then  be  further  purified  by  repeating  the  above  treat- 
ment. The  residual  paratoluidine  sulphate  is  neutralised  with 
caustic  soda  or  lime,  and  the  base  separated  by  distillation  and  re- 
crystallisation.  The  separation  of  para-  and  meta-xylidine  may  be 
effected  by  sulphonating  both  isomerides  ;  metaxylidinesulphonic  acid 
is  insoluble,  whilst  the  acid  from  the  para-compound  is  freely  soluble, 
but  yields  an  almost  insoluble  sodium  salt,  from  which  the  base  may 
be  obtained  by  distillation  with  addition  of  a  small  amount  of  lime. 
To  isolate  the  base  from  the  meta-acid,  the  latter  is  heated  at  160 — 
180°  under  pressure  with  five  times  its  weight  of  hydrochloric  acid. 
The  acid  mixture  is  then  saturated  with  soda  or  lime,  and  subjected 
to  distillation  with  steam.  D.  B. 

Butylenic  Bases :  Characteristics  of  Ethylenic  Diamines. 
By  A.  CoLSON  {Gompt.  rend.,  105,  1014 — 1016). — 10  grams  of  iso- 
butylene  bromide,  boiling  at  147 — 149°,  was  heated  to  boiling  for 
10  minutes  with  40  c.c.  of  aniline,  the  excess  of  aniline  expelled  by 
distillation  in  a  vacuum,  and  the  aniline  hydrochloride  removed  by 
treatment  with  water.  The  residue  was  then  dissolved  in  warm 
hydrobromic  acid,  and  the  crystals  which  separated  on  cooling  were 
purified  by  washing  with  hydrobromic  acid.  Dijphenijihutylenediamine 
hydrohromide,  C4H8(C6H6NJ2,''^HBr,  is  thus  obtamed  in  white  crystals, 
which  melt  at  122°  with  decomposition.  It  dissolves  in  five  times  its 
•weight  of  boiling  water,  and  10  times  its  weight  of  cold  water  with 
partial  decomposition,  which  is  prevented  if  hydrobromic  acid  is 
present.  It  is  about  twice  as  soluble  in  alcohol  as  in  water,  but 
is  not  soluble  in  ether.  The  hydro  bromide  is  decomposed  completely 
by  alkaline  hydroxides  with  liberation  of  the  base  as  a  colourless  oil, 
insoluble  in  water,  but  soluble  in  alcohol,  ether,  and  chloroform.  It 
has  a  bitter  burning  taste,  and  is  coloured  brown  by  nitric  acid ;  its 
sp.  gr.  is  about  I'O.  With  hydrochloric  acid  it  yields  a  hydrochloride 
crystallising  in  white  nodules,  which  become  blue  when  exposed  to 
air,  melt  at  98°,  and  dissolve  in  10  times  their  weight  of  cold  water 
with  some  decomposition.  With  acetic  acid,  the  base  forms  a  viscous 
acetate  which  is  soluble  in  water,  and  seems  to  be  uncrystallisable. 

The  aqueous  solution  of  the  base  has  no  action  on  any  indicator, 
and  the  alcoholic  solution  has  no  action  on  phthaleins,  but  decolorises 
methyl  -  orange.  In  this  respect,  it  resembles  ethylenediphenyi- 
diamine  and  ethyleneditolyldiamine,  and  hence  it  would  seem  that 
secondary  aromatic  diamines  containing  ethylene  are  distinguished 
from  primary  amines  such  as  aniline  and  toluidine,  by  the  fact  that 
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they  are  very  feebly  basic,  and  do  not  act  on  phthaleins,  but  decolorise 
methyl-orange.  The  basic  properties  decrease  as  the  molecular  weight 
increases. 

When  diphenylbutylenediamine  hydrobromide  is  treated  with 
sodium  nitrite  at  0°  it  yields  a  nitroso-derivative  in  the  form  of  a 
yellow  precipitate  which  melts  at  90°.  C.  H.  B. 

Azopseudocumene.  By  Y.  Pospechoff  (Chem.  Centr.,  1887,  858 
—859,  from  /.  lUss.  Chem.  Soc,  1887,  113— 118).— Nitropseudo- 
camene  when  reduced  with  sodium  amalgam,  yields  azopseudocumene^ 
N2(C6H3Me3)2,  which  forms  yellowish  crystals  melting  at  173 — 174°, 
and  may  be  sublimed  without  decomposition.  It  is  sparingly  soluble 
in  alcohol,  more  readily  in  ether  and  benzene  ;  it  dissolves  in  concen- 
trated sulphuric  acid,  but  is  reprecipitated  on  dilution. 

The  corresponding  hydrazo- derivative  is  obtained  by  7*educing 
nitropseudocumene  with  zinc-foil ;  it  melts  at  124 — 125°,  and  is  readily 
oxidised  in  the  air  to  the  azo-derivative.  In  both  cases,  cumidine  is 
obtained  as  a  bye-product.  V.  H.  Y. 

Formation  of  Aniline  Dyes  by  the  Oxidation  of  Aromatic 
Amines.  By  J.  Barziloffsky  {Chem.  Centr.,  1887,  855—857,  from 
/.  Buss.  Chem.  Soc,  1887,  132 — 149). — By  the  oxidation  of  aromatic 
amines,  azo-compounds  and  polyamines  are  formed ;  by  changing 
certain  conditions,  basic  products  are  formed  which  play  an  important 
part  in  the  aniline  dye  industry.  In  order  to  throw  some  light  on 
the  nature  of  the  chemical  changes  involved,  the  products  of  the  oxi- 
dation of  paratoluidine  were  investigated.  The  principal  compounds 
formed  are  parazotoluene  and  azotolyl,  C28II26N4,  the  latter  of  which 
may  also  be  obtained  from  hydroparazotoluene  by  heating  its 
alcoholic  solution  with  concentrated  hydrochloric  acid,  as  also  by  the 
oxidation  of  toluidine.  The  formation  of  azotolyl  by  the  oxidation  of 
paratoluidine  is  explained  thus  :  two  atoms  of  hydrogen  are  removed 
from  two  molecules  of  toluidine  with  production  of  hydrazotoluene,  of 
which  one  part  is  converted  into  azotoluene  by  further  oxidation,  whilst 
the  other  part  is  transformed  into  the  isomeric  tolidine,  which  passes 
by  oxidation  into  azotolyl. 

Azotolyl  when  heated  with  an  alcoholic  solution  of  ammonium 
sulphite  is  readily  transformed  into  the  corresponding  hydro-deriva- 
tiue,  which  differs  from  its  analogues  in  readily  combining  with  acids, 
and  being  separable  on  addition  of  alkalis.  The  hydrochloride, 
(C7H7,HC1)  +  l^HO,  is  colourless  in  the  pure  state,  but  when  damp 
is  readily  oxidised  to  a  compound,  pararosotoluidine^ 

0<  I  I  >o, 

which  is  also  obtained  by  oxidation  of  a  dilute  solution  of  paratoluidine 
with  large  excess  of  chromic  acid,  and  subsequent  addition  of  soda  to 
the  resultant  product.  Y.  H.  Y. 
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Formation  of  Dyes  by  means  of  Hydrogen  Peroxide.    By  C. 

W[JRSTEE(i?er.,  20,2934 — 2940). — Ammonia  is  added  to  an  emulsion  of 
phenol  and  water  so  that  a  part  of  the  phenol  remains  undissolved ; 
a  solution  of  sodium  carbonate  and  an  equal  volume  of  hydrogen 
peroxide  are  added,  and  the  whole  diluted  with  water.  The  mixture 
is  well  shaken,  a  crystal  of  a  hydroxylamine  salt  added,  and  the  whole 
again  shaken  ;  a  bright- blue  and  then  a  deep-blue  coloration  is  pro- 
duced which  in  a  day  or  two  changes  to  green.  The  dye  which  is 
extracted  with  ether  is  shown  to  be  phenolqninonimide. 

Hydrogen  peroxide  is  found  in  the  sap  of  many  plants  ;  it  is  also 
produced  by  micro-organisms,  especially  by  the  non-pathogenic. 

All  the  monatomic  phenols  of  the  benzene  series  examined,  in  which 
the  para-position  to  the  hydroxyl-group  is  free,  gave  quinone-imides 
with  hydrogen  peroxide  and  ammonia.  Hydroxy-acids  also  yield 
dyes. 

Lacmoid  is  formed  when  an  ammoniacal  solution  of  resorcinol 
is  boiled  with  a  little  hydrogen  peroxide. 

If  sodium  carbonate  is  added  to  a  mixture  of  resorcinol  and 
quinone,  a  deep-green  solution  is  obtained  which,  when  shaken  with 
air  becomes  yellow,  then  reddish-yellow  and  brownish-red  ;  when  air 
is  removed,  the  green  colour  is  regenerated.  A  similar  change  of 
colour  is  observed  in  many  leaves,  especially  those  of  Berberis  which 
contain  a  considerable  amount  of  hydrogen  peroxide. 

Pyrocatechol,  orcinol,  and  some  plant  constituents,  such  as  phlo- 
ridzin,  also  give  dyes  with  hydrogen  peroxide.  N.  H.  M. 

Formation  of  Safranines.  By  P.  Barbier  and  L.  Yignon  (Compt. 
rend.,  105,  939 — 941). — It  has  been  shown  that  phenosafranine  is 
formed  by  oxidising  a  mixture  of  paraphenylene  diamine  (1  mol.) 
and  aniline  (2  mols.),  and  it  is  known  that  amidoazobenzene  yields 
paraphenylenediamine  on  reduction.  It  therefore  seemed  probable 
that  the  action  of  nitrobenzene  or  amidoazobenzene  in  presence  of  some 
reducing  agent  evolving  hydrogen,  should  yield  phenosafranine,  and 
this  supposition  is  confirmed  by  experiment. 

Amidoazobenzene  hydrochloride  (1  mol.)  is  mixed  with  iron  and 
hydrochloric  acid  in  sufficient  quantity  to  yield  one  molecular  propor- 
tion (H2)  of  hydrogen,  and  sufficient  nitrobenzene  to  form  a  pasfe, 
and  heated  at  188°  for  three  hours.  The  product  is  diluted  with  water, 
and  treated  with  a  current  of  steam  to  remove  unchanged  aniline ; 
the  aqueous  solution  is  then  mixed  with  ammonia,  filtered,  and  the 
safranine  precipitated  by  adding  sodium  chloride.  The  phenosafra- 
nine which  separates  is  purified  by  repeated  precipitation  by  means 
of  salt  and  recrystallisation  from  hot  water. 

Amidoazotoluene  likewise  yields  a  safranine  when  heated  with 
nitrobenzene,  and  hence  it  seems  that  this  constitutes  a  general 
reaction  for  the  preparation  of  safranines.  C.  H.  B. 

Nitro-derivatives  of  Oxanilide.  By  W.  G.  Mixter  and  F.  O. 
Walther  {Amer.  Chem.  J.,  9,  355 — 361). — Huebner  and  Rudolph's 
work  on  paradinitro-oxanilide  is  confirmed.  I'etranitrooxanilide, 
CALNH-CeHaCNOOaJj  [NH  :  (N0o)2  =  1  :  2  :  4],   is   formed    by   the 
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action  of  red  fuming  nitric  acid  on  oxanilide ;  it  melts  at  300®,  is 
but  slightly  soluble,  and  is  easily  saponified  bv  weak  potash.  Hera- 
nitro-oxaniUde, aO.[]SrH-Cr,H2(N02)3]2  [NH :  (NO^),  =  1 :  2  :  4 : 6],i8  ob- 
tained  when  a  mixture  of  fuming  nitric  acid  and  strong  sulphuric 
acid  is  employed ;  it  is  the  highest  substitution  product  obtainable. 
It  melts  at  300°,  its  best  solvent  is  glacial  acetic  acid.  When  heated 
with  sulphuric  acid  at  200°,  it  yields  a  trinitraniline  melting"  at 
188°,  which  is  the  melting  point  of  the  only  known  trinitraniline, 
NHg:  (^02)3  =  1:2:4:6.  In  alkaline  solutions,  it  dissolves  with 
formation  of  trinitrophenyloxanilide,  trinitrophenol,  and  trinitraniline. 
Trinitrophenyloxamide,  NH2*CO'CO*NH*C6H2(N02)3,  crystallises  in 
white  fibres,  and  melts  with  decomposition  at  255 — 260°.  It  has 
strongly  marked  acid  characters.  The  potassium  and  ammonium 
salts  are  described.  H.  B. 

Nitro- derivatives  of  Dibromoxanilide.  By  W.  G.  Mixter  and 
C.  P.  WiLLCOX  (Amer.  Gliem.  /.,  9,  361 — 364). — Dinitrodibromoxamlide, 
C202(NH-CGH3Br-N'02)2  [NH  :  NO2  :  Br  =  1  :  2  :  4],  is  obtained  by 
the  action  of  strong  nitric  acid  on  paradibromoxanilide.  It  is  yellow, 
melts  at  288°,  and  when  saponified  yields  orthonitroparabromaniline, 
melting  at  111'4°. 

Tetranih'odihromoxanilide,  C202[NH'CfiHo(N02)2Br]2,  is  obtained 
with  some  difiiculty  by  using  red  fuming  nitric  acid.  It  is  white, 
melts  at  285 — 287°,  and  does  not  yield  dinitrobromaniline  when 
saponified.  H.  B. 

Compounds  of  Alloxan  with  Aromatic  Amines.  By  G. 
Pellizzari  (Gazzetta,  17,  409 — 425). — Alloxan  combines  directly  with 
the  aromatic  amines  to  form  additive  products  from  which,  however, 
the  base  cannot  be  recovered  as  such.  Thus  when  a  concentrated  boil- 
ing aqueous  solution  of  alloxan  is  agitated  with  a-naphthylamine,  and 
the  solution  cooled,  a  compound  of  the  formula  C14H11N3O4  separates 
C4H2N2O4+  CioH7:N'II2  =  CuHnNaOi.  This  compound,  cc-naphthyU 
amine- alloxan,  ciystallises  in  transparent,  colourless  needles,  insoluble 
in  water,  acids,  aqueous  ammonia,  but  soluble  in  ether,  benzene,  and 
chloroform  ;  it  is  coloured  greenish  by  concentrated  sulphuric  acid. 
When  heated  with  alkalis,  it  dissolves,  yielding  ammonia  and  the 
potassium  salt  of  an  acid,  CuHioT^aOs ;  on  acidification,  the  acid 
separates  in  long,  glistening  needles,  insoluble  in  ether,  benzene,  and 
chloroform,  but  very  soluble  in  alcohol.  At  110°,  it  loses  the  elements 
of  a  molecule  of  water,  but  takes  it  up  again  on  recrystallisation  from 
aqueous  alcohol.  ^-Naphthylamine  apparently  does  not  combine  with 
alloxan. 

Aniline  combines  with  alloxan  to  form  phenylamine- alloxan, 

CioH9;N-304  =  C4H2N2O4  +  PhNH2, 

which  crystallises  in  scales,  decomposing  at  248°.  It  forms  a  hydro- 
chloride, CioH9N304,HCl,  which  crystallises  in  transparent  needles, 
and  a  silver  salt,  CioH8AgN304,  a  white,  insoluble  powder.  Like  the 
naphthyl-derivative,  it  yields  an  acid,  C9H8N3O3,  when  boiled  with 
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alkalis,  thus  :  CioHc,ISr304  +  H,0  =  CgHgNaO.,  +  NH3  +  CO^.  This 
acid  crystallises  in  colourless  needles  which  decompose  at  180°  without 
fusion ;  it  is  soluble  in  alkalis  and  their  carbonates  ;  its  silver  salt, 
CgHrAgNaOa,  is  a  white  crystalline  precipitate.  On  dry  distillation, 
phenylamine-alloxan  yields  parafohcidine. 

Methylphenylamine-alloxan,  CnHnNgOi  =  C4H2N2O4  +  NHPhMe, 
crystallises  in  white  scales  soluble  in  alcohol,  moderately  soluble 
in  boiling  water ;  its  hydrochloride ,  CnHuN304,HCl,  forms  colourless 
prisms. 

JDimethyl'phenylamine-alloxan,  Ci2Hi3lS'304  +  H2O,  crystallises  in  colour- 
less needles,  sparingly  soluble  in  water,  and  decomposing  at  230°.  Irs 
hydrochloride  crystallises  in  transparent  needles,  the  nitrate  in  lozenge- 
shaped  crystals,  the  oxalate  in  quadrangular  tables  ;  the  silver  salt  is 
a  white  precipitate.  This  compound,  like  the  preceding,  is  decom- 
posed by  alkalis  with  formation  of  an  acid. 

To  these  derivatives,  of  which  that  of  aniline  is  selected  as  a  typical 
example,  the  author  ascribes  either  the  formula 

or  COOH-NH-CO'C(CO:N'H2):CfiH3-NH2,  of  which  the  latter  illus- 
trates at  once  the  basic  and  acid  character,  as  also  its  decomposition 
by  alkalis  to  form  an  acid,  C9H8N2O3,  by  elimination  of  ammonia  and 
carbonic  anhydride,  thus  :  C00H-NH-C0(C0NH2)  .*  CbH3-NH2  + 
H2O  =  C00H-C(C0NH2)  :  CeH3-NH2  +  NH3  +  CO..  On  the  other 
hand,  the  combination  of  the  benzene  nucleus  with  another  grouping 
by  two  of  its  carbon-atoms  is  unusual.  The  other  formula  illustrates 
the  formation  of  paratoluidine  by  the  dry  distillation  of  the  aniline 
compound,  whilst  the  production  of  the  acid  compound  is  explained  as 
a  result  of  two  successive  reactions,  in  the  first  of  which  a  carboxylic 
acid  is  formed  which   subsequently  gives  otF  a  molecule  of  water  to 

produce  an imide,  thus:  CO<^2.^^>C(OH)-C6H4-NH2  +  2H2O  = 

COOH-C(OH)(CONH2)-C6H4-NH2  +  CO2  +  NH3,  and 

(ii)  COOH-C(OH)(CONH2)-C6H4-NH4  -  OH2  = 

NH<^^>C(0H)-CH-NH2. 

If  the  latter  formula  be  correct,  then  the  above  compounds  might  be 
considered  as  derivatives  of  dialuric  acid  or  tartronyl  carbamide. 

V.  H.  V. 

Benzylidenephthalide  and  Isobenzalphthalide.  By  S. 
Gabriel  (Ber.,  20,  2863— 2868).— Benzylidenephthalide  crystallises 
in  small,  monoclinic  forms  ;  a  :  b  :  c  =  1*9005  :  1  :  2-3830  ;  y3  = 
76°  2-6'. 

Benzylphthalimidine  (Abstr.,  1885,  902,  1229)  is  readily  obtained 
by  adding  a  mixture  of  benzalphthalimidine  (12  grams)  and 
amorphous  phosphorus  (6  grams)  to  36  c.c.  of  boiling  hydriodic 
acid  (b.  p.  =  127°),  and  subsequently  heating  for  45  minutes 
in  a  reflux  apparatus.  The  yield  amounts  to  80  per  cent,  of  that 
theoretically  possible.     When  treated  with  phosphorus  oxychloride, 


144  ABSTRACTS  OF  CHEMICAL  PAPERS. 

and  heated  on  a  water-bath  until  hydrogen  chloride  ceases  to  be 
evolved,  a  product  is  obtained  which,  after  extraction  with  water, 
solution  in  alcohol,  and  precipitation  with  ammonia,  crystallises  from 
benzene  in  orange-  or  cinnabar-red,  slender  needles  of  the  composition 
CisHnN.  This  compound  is  soluble  in  chloroform,  but  only  very 
sparingly  in  alcohol,  has  feeble  basic  properties,  and  forms  unstable 
purple  salts  which  are  soluble  in  alcohol,  and  could  not  be  analysed 
with  the  exception  of  the  picrate,  CseHjoNsO?,  a  salt  crystallising  in 
cantharides-green  prisms  appearing  reddish-violet  by  transmitted 
light.  Phthaliraidine  also  yields  with  phosphorus  oxychloride  a 
black  powder  having  a  bronze  lustre ;  this  is  insoluble  in  all 
ordinary  reagents  and  dissolves  in  sulphuric  acid  with  a  dark  blue 
colour. 

When  isobenzalphthalide  is  heated  with  methylamine  and  alcohol 
for  nine  hours  at  100°,  it  is  converted  into  jS-desoccT/benzoincarboxyU 
methylamide,  COPh-CH2-C6H4-CO*N'MeH  ;  this  crystallises  from  ben- 
zene in  snow-white,  matted  needles,  melts  at  143 — 144°,  and  when 
heated  at  200°  is  converted  into  its  constituents. 

Nitrobenzylidenephthalide,  on  reduction  with  hydriodic  acid  and 

amorphous  phosphorus,   yields  in    addition   to    isobenzalphthalide    a 

white  powder  ;  this  crystallises  from  acetic  acid  in  colourless,  compact 

needles,  begins  to  sinter  at  240°,  melts  at  255 — 257°,  and  dissolves 

in    aqueous     soda     or     potash     yielding     yellow     crystals     of    the 

corresponding  salt.     The    crystals  have   the  composition  Ci5H,,N02. 

When  the  compound  (1  gram)  is  heated  with  methyl  alcohol  (10  c.c), 

potassium  hydroxide   (1'7   gram)   and  methyl   iodide    (3  grams)    at 

100°  for  one  hour,  two  compounds  are  obtained  of  the  composition 

Ci5HioN02Me ;  one  of  these  crystallises  out  on  cooling  in  colourless, 

compact  crystals,  which  begin  to  sinter  at  200°,  melt  at  235 — 237'', 

and  are  sparingly  soluble  in  alcohol,  insoluble  in  alkalis,  whilst  the 

second  remains  in  the  mother- liquor  and  crystallises  from  alcohol  in 

long,  colourless  needles  melting  at  119 — 121°.     Since  the  compound 

is  not  a  lactone,  its  constitution  is  probably  expressed  by  one  of  the 

^         1       nTT^C(OH):CPh.          ^^    .CO-CHPh. 
two    formulae    CeH^^  ^'j^  -^|j>  or  C6H4<  ^q js;j^>- 

W.  P.  W. 

Benzyl-derivatives.  By  S.  Gabriel  and  H.  Hendess  {Ber.,  20, 
2869— 2872).— Metanitrobenzylphthalimide,  NOa'CeHi-CHa-N  !  CgHiOz, 
is  formed  when  an  intimate  mixture  of  metanitrobenzyl  chloride 
(1*7  gram)  and  potassium  phthalimide  (2  grams)  is  heated  at  120° 
for  about  one  hour.  It  crystallises  in  slender  needles,  melts  at  155°, 
and  is  soluble  in  acetic  acid  and  alcohol,  sparingly  soluble  in  water. 
When  heated  with  fuming  hydrochloric  acid  at  200°  for  two  hours,  it 
is  converted  into  a  mixture  of  phthalic  acid  and  metanitrohenzylamine 
hydrochloride;  the  latter  crystallises  in  needles.  Metanitrobenzyl- 
amine  yields  an  ace^?/Z-derivative,  C7H7N2O2AC,  crystallising  in 
needles  which  melt  at  91°,  and  r  platinochloride,  (C7H8N202)2,H2PtCl6, 
crystallising  in  rhombic  scales,  whilst  reduction  with  tin  and 
hydrochloric  acid  converts  it  into  metamidohenzylamine ;  this 
dissolves   in   water,    has  a  strongly  alkaline  reaction,  and   forms   a 
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pier  ate  crystallising  in  sparingly  solable  scales  and  a  platinochloride, 
C7H8(NH2)2,H2PtCl6,  crystallising  in  yellow  scales. 

Benzaltetrachlorophthalide,   CHPh  !  C<^p  pr^CO,  is  obtained  when 

tetracliloroplitlialic  anhydride  (10  parts)  is  heated  with  phenylacetic 
acid  (5  parts)  and  sodium  acetate  (^  part).  It  crystallises  in  slender, 
yellow  needles,  melts  above  360°,  and  is  practically  insoluble  in  acetic 
acid  and  hot  alcohol,  more  soluble  in  hot  benzene  and  nitrobenzene. 
On  treatment  with  sodium  hydroxide,  it  is  converted  into  x-tetracMoro- 
desoxyhenzoinorthocarhoxylic  acid,  CH2Ph*CO'C6Cl4-COOH,  which 
crystallises  in  colourless  needles,  melts  at  175°,  dissolves  readily  in 
alcohol,  ether  and  benzene,  and  yields  a  barium  salt,  (Ci5H7Cl403)2Ba, 
crystallising  in  pale  rose-coloured  needles. 

Dichlorophthalic  anhydride,  when  similarly  treated,  yields  henzaldi- 

chloroplithalide,   CHPh*.  C<^p  -rq  pi  ^00,  which  crystallises  in  small, 

brownish-yellow  needles,  melts  at  210°,  dissolves  readily  in  benzene, 
and  by  the  action  of  alkalis  is  converted  into  a-dichlorodesoxybeuzo'in- 
orthocarhoxylic  acid,  C15H10CI2O3,  crystallising  in  colourless  needles 
melting  at  117°.  W.  P.  W. 

Resazoin  and  Resorufin.  "By  E.  Ehrlich  (Monatsh.,  8,  42.5 — 
428). — Brunner  and  Kraemer  (Abstr.,  1884,1333)  proposed  to  drop 
the  prefix  di-  from  the  names  diazoresorcinol  and  diazoresorufin,  but 
the  author  and  Benedikt,  contending  that  these  compounds  are  no 
more  azo-  than  diazo-derivatives,  suggest  re-naming  them  resazoin  and 
resorufin. 

Resazoin  when  dissolved  in  potash  and  oxidised  with  hydrogen 
peroxide  yields  hydroxyresazo'in,  Ci8Hi2N^207.  This  substance  crystal- 
lises in  almost  colourless  needles  or  scales  which  decompose  before 
fusion,  yielding  a  slight  crystalline  sublimate  and  leaving  a  carbon- 
aceous residue.  It  is  sparingly  soluble  in  alcohol,  soluble  in  glacial 
acetic  and  hydrochloric  acids.  Alkalis  dissolve  it  with  a  reddish- 
yellow  coloration.  When  reduced  with  zinc  and  sulphuric  acid  or 
ammonia,  it  yields  a  derivative  of  the  formula  CisHisNgO?,  crystallising 
in  needles. 

These  oxidation-derivatives  confirm  the  correctness  of  Weselsky 
and  Benedikt's  formula  Ci8Hi2N206  for  resazoin,  but  are  not  in  keep- 
ing with  Brunner  and  Kraemer's  formula  Ci2H9l!^04  (loc.  cif.). 

L.  T.  T. 

Three  Isomeric  Tritolylstibines.  By  A.  Michaelis  and  U. 
Genzken  (Annalen,  242,  164 — 188). — The  preparation  of  the  tritolyl- 
stibines has  been  previously  described  by  the  authors  (Abstr.,  1884, 1135). 
Paratritolylstibine  forms  hexagonal  rhombobedra  [a  :  c  =  1  :  1*5807]. 
Its  sp.  gr.  at  15-6°  is  135448  (water  at  4°  =  1).  It  melts  at  127— 
128°  and  dissolves  freely  in  chloroform.  It  forms  additive  chlorine, 
bromine,  and  iodine  compounds  which  have  already  been  described 
(loc.  cit.).  On  the  addition  of  a  cold  alcoholic  solution  of  mercuric 
chloride  to  paratritolylstibine  dissolved  in  alcohol  and  ether,  tritolyl- 
stibinemercuric  chloride  is  precipitated,  (C6H4CH3)3Sb,HgC]2,  butif  hot 

YOL.  Liv.  I 
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solutions  are  mixed,  paratolylmercuric  chloride,  CeHiMe'HgCl,  is 
obtained. 

Orthotritolylstihme,  Sb(C6H4Me)3,  melts  at  79 — 80°,  and  dissolves 
freely  in  chloroform,  benzene,  ether,  and  light  petroleum.  Orfko- 
tolylmercuric  chloride,  CsHiMcHgCl,  is  obtained  as  a  crystalline 
powder  on  mixing  ethereal  solutions  of  mercuric  chloride  and 
mercury  ditolyl.  It  melts  at  145 — 146°.  Orthotritolylmer curie  chloride 
is  freely  soluble  in  chloroform  and  is  deposited  from  alcohol  in  silky 
plates.  Unlike  the  para-compound,  the  alcoholic  solution  is  not 
decomposed  on  boiling,  yielding  tolyl mercuric  chloride. 

In  the  preparation  of  orthotritolylstibine,  needle-shaped  crystals 
melting  at  112°  are  obtained.  The  compound  (probably  orthopara- 
tritolyktibine)  is  freely  soluble  in  chloroform,  benzene,  ether,  and 
light  petroleum.  With  mercuric  chloride,  it  yields  a  crystalline  com- 
pound which  melts  at  164°  with  decomposition.  The  alcoholic 
solution  is  not  decomposed  on  boiling. 

Orthotritolylstibine  chloride,  (C6H4-CH3)3SbCl2,  melts  at  178—179°, 
the  bromide  melts  at  209—210°,  and  the  iodide  at  174r— 175°.  The 
oxide  melts  at  220°  and  dissolves  freely  in  acids. 

Metatritolylstibine  melts  at  &7 — 68°  and  dissolves  freely  in  ether, 
benzene,  chloroform,  and  acetic  acid.  Its  sp.  gr.  at  15*7°  is  1'3957 
compared  with  water  at  4°.  The  additive  compound  with  mercuric 
chloride  melts  with  decomposition  at  140°.  The  alcoholic  solution 
is  decomposed  by  boiling,  yielding  metatolylmercuric  chloride, 
CeHiMe-HgCl  (m.  p.  159—160°).  Metatritolylstibine  chloride  melts 
at  137 — 138°.  It  is  very  soluble  in  benzene,  ether,  and  chloroform. 
The  bromide  has  been  previously  described  {loc.  cit.).  The  iodide 
melts  at  138 — 139°  and  dissolves  freely  in  chloroform,  benzene,  ether, 
and  alcohol.  The  oxide  is  sparingly  soluble  in  alkalis,  alcohol, 
benzene,  chloroform,  and  ether.     The  basic  acetate^ 

OH-Sb(C6H4Me)3-OAc, 

is  crystalline  and  melts  at  142 — 143°.  Metatritolylstibine  sidphide, 
SbS(C6H4Me)3,  is  obtained  as  a  crystalline  compound  by  the  action  of 
hydrogen  sulphide  on  a  solution  of  tritolylstibine  chloride  in  alcoholic 
ammonia.  It  melts  at  162 — 163°  and  dissolves  in  chloroform  and 
benzene.  Chlorine,  bromine,  or  iodine  converts  the  sulphide  (in 
solution  in  chloroform)  into  the  corresponding  chloride,  bromide, 
or  iodide.  W.  C.  W. 

Decomposition  of  Isonitroso-compounds.  By  H.  v.  Pechmann 
(Ber.,  20,  2904—2906;  compare  Abstr.,  1887,  UOS).—Bem(yyl~ 
formaldehyde  hydrate,  C0Ph*CH(0H)2,  is  obtained  as  follows  :  nitroso- 
acetophenone  is  dissolved  in  a  strong  solution  of  hydrogen  sodium 
sulphite,  and  the  double  compound  so  obtained  boiled  with  10  parts 
of  30  per  cent,  sulphuric  acid  ;  on  cooling,  the  whole  solidifies  to  a 
mass  of  white  needles,  which  are  dissolved  out  in  ether  and  recrvstal- 
lised  from  water.  It  forms  lustrous,  colourless  needles,  which  melt  at 
73°  and  give  off  water  at  a  higher  temperature.  The  anhydrous 
aldehyde  boils  at  above  142°  under  125  mm.  pressure.  The  hydrate 
has   a   peculiar   penetrating   odour,    dissolves   readily  in   the    usual 
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solvents,  reduces  ammoniacal  silver  solntion,  and  is  converted  into 
mandelic  acid  by  alkalis.  When  the  dilute  aqneous  solution  is 
treated  with  some  drops  of  ammonia,  flakes  separate  which  form 
spheres  on  adding  acid. 

Phenyltoluquinoxaline  (Hinsberg,  Annalen,  237,  370)  is  formed 
when  an  aqueous  aldehyde  solation  is  warmed  with  toluylenediamine 
sulphate  and  sodium  acetate,  and  crystallises  in  colourless  needles 
melting  at  135°.  •  N.  H.  M. 

Negative  Nature  of  Organic  Radicles.  By  Y.  Meter  (Ber., 
20,  2944 — 2952). — It  was  shown  previously  that  desoxybenzoin  and 
benzyl  cyanide,  when  treated  with  sodium  ethoxide  and  an  alkyl 
iodide,  yield  derivatives  in  which  one  hydrogen-atom  of  the  me- 
thylene-group  is  replaced  by  an  alkyl  radicle,  whilst  ethyl  phenyl- 
acetate  does  not  react  under  similar  conditions  (Abstr.,  1887,  572)^ 
This  reaction  has  now  been  extended  to  a  large  number  of  aromatic 
compounds  containing  carbonyl-  and  methylene-groups,  and  it  is 
found  that  the  hydrogen  of  the  methylene-group  is  displaceable  by  an 
alkyl  radicle  only  in  compounds  precisely  analogous  in  constitution  to 
desoxybenzoin  and  benzyl  cyanide.  Under  these  conditions,  the  amides 
CH2Ph-CO-NEt2  and  CHsPh-CO-NPha,  the  phenyl  propionitrile, 
CHaPh-CHa-CH^-CN,  the  nitrile  of  cianamic  acid,  CHPh  '.  CH-CN, 
and  methyl  diphenylacetate,  CHPh'sCOOMe,  do  not  yield  alkyl- 
derivatives ;  aceto-  and  butyro-nitrile  are  unattacked ;  whilst 
dibenzyl  ketone,  CH2Ph'CO*CH2Ph,  paraphenylenediacetonitrile, 
dSr-CHa-CeHrCHs-CN,  and  derivatives  of  the  type  COR-CHa-R', 
containing  complex  aromatic  radicles  (naphthyl,  phenanthryl,  &c.) 
readily  form  alkyl-compounds.  The  sulphone,  SOzPh'CHgPh,  a 
compound  which  crystallises  well  and  volatilises  without  decomposi- 
tion, does  not  react  with  sodium  ethoxide  and  alkyl  iodides. 
Di-  and  tri-phenylmethane  also  do  not  yield  alkyl-derivatives  when 
similarly  treated,  whilst  beautiful,  violet-coloured  compounds  are 
formed  by  the  action  of  sodium  ethoxide  on  the  nitro- derivatives 
of  these  hydrocarbons. 

Further  investigation  has  shown  that  under  no  condition  can 
more  than  one  hydrogen-atom  of  the  methylene-group  present 
in  desoxybenzoin  be  displaced  by  an  alkyl  radicle.  Nor  is  it  possible 
to  effect  a  substitution  of  an  alkyl  radicle  for  the  remaining  hydrogen- 
atom  of  the  methylene-group  in  benzoin,  COPh'CHPh'OH,  or 
its  acetyl-derivative,  COPh'CHPh'OAc.  Diphenylacetonitrile, 
CHPhs'CN,  a  well-characterised  crystalline  compound,  however, 
is  readily  acted  on  by  sodium  ethoxide  and  haloid  alkyl-derivatives. 
The  substitution  of  methyl  in  the  phenyl-group  of  benzyl  cyanide 
does  not  seem  to  interfere  with  the  production  of  alkyl-derivatives, 
since  the  three  isomeric  methylbenzyl  cyanides,  Ce&Me'CHa'CN, 
react  with  sodium  ethoxide  and  benzyl  chloride  just  as  readily 
as  benzyl  cyanide  itself,  although  the  yield  of  the  product 
C6H4Me-CH(C7H7)'CN  is  not  quite  the  same  in  each  case. 

Like  nitroethane  and  ethyl  acetoacetate,  desoxybenzoin  and  benzyl 
cyanide  combine  with  nitrous  acid,  diazobenzene,  &c.  The  diazo- 
derivatives   have   little    stability   and  are  diflEicult  of  isolation ;    the 

I  2 
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isomtroso^componnds,  CO-Ph-CPh!  IST-OH  and  CN-CPh:N-OH,  can 
readily  be  obtained ;  the  latter  crystallises  well  and  is  distinctly  acid 
in  character.  W.  P.  W. 

Derivatives  of  Dimethyl-i^-Resorcylic  Acid.      By  H.  Metee 

(^Monatsh.,  8,  429 — 438). — Methyl  dimethyl-a-resorcylate, 

C6H3(OMe)2-COOMe, 

crystallises  in  prisms,  melts  at  81°,  boils  at  298°,  and  sublimes  in  white 
needles.  Methyl  monomethyl-x-resorcylate,  OH*C6H3(OMe)*CO()Me, 
which  is  also  formed  during  the  methylation  of  dimethyl-a-resorcylic 
acid,  forms  an  oil  boiling  with  partial  decomposition  at  315°.  Nitro- 
dimethyl-a-resorcylic  acid,  N02'C6H2(OMe)2"COOH,  may  be  formed 
either  by  heating  the  solid  acid  with  nitric  acid,  or  by  adding  nitric  acid 
to  an  acetic  acid  solution  of  the  acid.  It  crystallises  in  yellow  needles 
or  prisms,  is  sparingly  soluble  in  water,  easily  in  alcohol  and  glacial 
acetic  acid,  and  melts  at  225°,  subliming  at  a  higher  temperature. 
It  forms  well-marked  salts,  of  which  those  of  the  alkalis  are  easily, 
the  others  sparingly,  soluble  in  water.  On  reduction,  it  yields 
amidodimetKyl-ac-resorcylic  acid,  NH2*C6H2(OMe)2*COOH,  which  crys- 
tallises in  hexagonal  plates,  easily  soluble  in  alcohol,  sparingly  in 
water,  and  melting  with  decomposition  at  182°.  Its  hydrochloride 
and  stannocMonde  crystallise  in  needles.  The  silver  and  copper  salts 
are  very  sparingly  soluble  in  water.  The  amido-acid  does  not  yield  a 
quinoline- derivative,  and  consequently  the  amido-  (respectively  nitro-) 
group  is  probably  in  the  para-position  to  the  carboxyl-group. 

When  calcium  dimethyl-a-resorcylate  is  subjected  to  dry  distillation, 
dimethylresorcinol  distils  over.  The  residue  contains  calcium  car- 
bonate, a  resinous  compound  (probably  an  etheric-derivative  of  res- 
orcinol),  and  the  calcium  salt  of  an  acid  which  the  author  has  not 
yet  isolated.  This  acid  melts  at  about  222°,  gives  a  violet  coloration 
with  ferric  chloride,  and  is  therefore  an  ortho-hydroxy  acid. 

L.  T.  T. 

Action  of  Phthalic  Anhydride  on  Amido-acids.  By  L.  Reese 
{Annalen,  242,  1— 22).— Drechsel  has  shown  (Abstr.,  1883,  1126) 
that  phthalylamidoacetic  acid  is  formed  by  the  action  of  phthalic 
anhydride  on  glycocine,  and  he  has  described  the  properties  of  the 
acid  and  of  several  of  its  salts.  The  sodium  salt  is  very  soluble  in 
water,  but  it  is  precipitated  on  the  addition  of  alcohol  to  the  solution. 
The  precipitate  has  the  composition  CioHeNOiNa  +  H2O.  The  am- 
monium salt,  C10H6NO4NH4,  is  prepared  by  adding  alcoholic  ammonia 
to  an  alcoholic  solution  of  the  acid ;  it  melts  at  205°  with  decomposi- 
tion. The  salt  is  very  soluble  in  water ;  the  aqueous  solution  loses 
ammonia  on  evaporation.  When  a  cold  solution  of  copper  sulphate 
is  added  to  the  sodium  salt,  rhombic  prisms  or  plates  of  a  pale  blue 
colour  are  deposited  having  the  composition  (CioH6N04)2Cu  -|-  3H2O, 
but  on  mixing  hot  solutions  the  anhydrous  salt  is  deposited  in  six-sided 
plates.  When  the  copper  salt  is  cautiously  heated,  phthalimide  and 
benzoic  acid  sublime.  The  silver  salt,  CioHeNOiAg,  is  deposited  from 
hot  aqueous  solutions  in  prisms.     By  the  action  of  ethyl  iodide  on 
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this  salt,  the  ethylic  salt,  CioHgNOiEt,  is  obtained.  It  crystallises  in 
needles,  dissolves  freely  in  ether,  chloroform,  and  hot  alcohol,  melts 
at  104 — 105°,  and  distils  at  a  temperature  above  300°  without  decom- 
position.    It  is  quickly  saponified  by  boiling  water. 

Salts  of  glycocinephthaloic  acid  are  formed  by  neutralising  hot 
aqueous  solutions  of  the  alkalis  or  alkaline  earths  with  phthalylamido- 
acetic  acid,  and  evaporating  the  solution.  The  sodium  salt  is  amor- 
phous. It  is  precipitated  as  a  gelatinous  mass  on  the  addition  of 
alcohol  to  the  concentrated  aqueous  solution.  The  potassium  salt  is 
deliquescent,  and  crystallises  in  needles ;  the  barium  salt  forms 
rhombic  plates.  The  copper  salt  is  deposited  in  needle-shaped  crys- 
tals on  the  addition  of  the  sodium  salt  to  a  solution  of  copper 
sulphate.     The  crystalline  silver  salt  is  soluble  in  hot  water. 

F kthalylamidocaproic  acid,  CUII15N04,  is  prepared  by  fusing  a  mix- 
ture of  phthalic  anhydride  and  leucine.  The  pure  acid  crystallises  in 
needles,  melts  at  115 — 116°,  and  is  soluble  in  alcohol  and  ether  ;  on 
the  addition  of  water  to  the  alcoholic  solution,  the  acid  is  deposited 
in  the  form  of  an  oily  liquid.  The  alcoholic  solution  is  Isevogyrate. 
On  dry  distillation,  optically  inactive  phthalylamidocaproic  acid  is 
formed.  The  inactive  acid  can  be  recrystallised  from  hot  alcohol  and 
ether.  It  melts  in  boiling  water,  and  the  solution  on  cooling  deposits 
a  few  crystals.  The  active  acid  forms  a  crystalline  platodiammonium 
salt,  Pt(NH3-NH3Ci5HuN04)2  +  SHzO,  insoluble  in  alcohol.  The  in- 
active acid  forms  a  similar  compound  containing  3^  mols.  H2O,  which 
is  less  soluble  in  cold  water  than  the  salt  of  the  optically  active  acid. 
The  copper  salt  is  amorphous.  It  is  soluble  in  alcohol,  and  is 
decomposed  by  heat,  yielding  butylphthalimide. 

The  phthalylamidocaproic  acids  are  converted  by  the  action  of 
alkalis  into  leucinphthaloic  acids,  and  finally  into  leucine  and  phthalic 
acid. 

The  sodium  salt  of  the  optically  active  leucinephthaloic  acid  is 
amorphous,  and  is  deposited  as  a  gelatinous  mass  on  the  addition  of 
alcohol  to  the  aqueous  solution.  The  potassium  salt,  K2C14H15NO5,  is 
crystalline  and  freely  soluble  in  water.  The  barium  salt  is  crystalline 
and  sparingly  soluble.  The  platodiammonium  salt  forms  rhombic 
plates  freely  soluble  in  water,  sparingly  soluble  in  alcohol,  and  in- 
soluble in  ether.  The  amorphous  copper  salt  dissolves  freely  in 
alcohol.  The  free  acid,  COOH-C6H4-CO-NH-CH(COOH)-CH2Pr-,  is 
soluble  in  alcohol  and  ether.  It  is  decomposed  by  boiling  water,  yield- 
ing phthalic  acid  and  leucine.  It  melts  at  130 — 132",  and  splits  up 
into  water  and  phthalylamidocaproic  acid  (active).  The  potassium 
salt  of  inactive  leucinephthaloic  acid  is  deposited  in  crystals  on  the 
addition  of  alcohol  to  the  aqueous  solution.  The  silver  salt  is  amor- 
phous. The  free  acid  melts  at  152 — 153°,  splitting  up  into  inactive 
phthalylylamidocaproic  acid  and  water.  It  closely  resembles  the 
optically  active  acid  in  its  properties.  W.  C.  W. 

Action  of  Phthalyl  Dichloride  on  Ethyl  Sodiomalonate.  By 
J.  WiSLiCENUS  {Anncilen,  242,  23 — 93). — By  the  action  of  phthalyl 
dichloride  (1  mol.)  on  ethyl  sodiomalonate  (2  mols.)  mixed  with  ether, 
a  mixture    of  ethyl  phthalyl malonate,  dimalonate  and  phthaloxyldi- 
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malonate  is  obtained.  The  crude  product  is  treated  with  water,  and 
the  ethereal  solution  evaporated.  An  oily  liquid  remains  which 
deposits  crystals  of  ethyl  phthalylmalonate.  In  the  course  of  a  few 
days,  ethyl  phthaloxyldimalonate  is  also  deposited.  On  distilling  the 
uncrystallisable  mot  her- liquor  in  a  current  of  steam,  ethyl  malonate 
volalAlises ;  the  non-volatile  oil  consists  of  ethyl  phthalyldimalonate. 
After  it  has  been  purified  by  washing  with  a  solution  of  sodium  car- 
bonate, it  solidifies,  forming  a  crystalline  mass. 

Ethyl  phthalylmalonate^  CisHuOe,  is  deposited  from  ether  in  tri- 
clinic  prisms.  The  crystals  are  highly  refractive.  The  ethereal  salt 
dissolves  in  14  times  its  weight  of  ether  at  9°,  and  in  17  times  its 
weight  of  ether  at  35°.  It  is  more  soluble  in  alcohol.  It  melts  at 
74'5°,  and  on  cooling  the  fused  mass,  the  solidification  proceeds  from 
certain  points  in  a  peculiar  and  characteristic  manner. 

Ethyl  phthaloxyldimalonate,  C22H24O9,  is  deposited  from  ether  in 
needles  and  from  alcohol  in  prisms.  It  requires  184  parts  by  weight 
of  ether  at  9°,  and  174  parts  of  absolute  alcohol  at  14°  for  solution. 
It  is  dissolved  by  alkalis  with  an  intense  yellow  coloration.  The  sub- 
stance melts  at  116'5°  if  the  temperature  is  slowly  raised,  and  at  106° 
if  it  is  quickly  heated.  In  the  latter  case,  it  soon  solidifies  and  melts 
again  at  116'5°. 

Ethyl  phthalyldimalonate,  C22H26O10,  is  deposited  from  hot  alcohol 
in  prisms  melting  at  48*5°.     It  is  freely  soluble  in  alcohol  and  ether. 

Ethyl  phthalylmalonate  is  decomposed  by  alkalis,  yielding  ethyl 
alcohol,  and  phthalic  and  malonic  acids.  It  also  splits  up  on  boiling 
with  water  into  ethyl  malonate  and  phthalic  acid.  When  reduced 
with  zinc- dust  and  acetic  acid,  it  unites  with  four  atoms  of  hydrogen, 
forming  diethyl  hydrogen  benzylmaloncarhoxylate, 

COOH-C6H4-CH2-CH(COOEt)2. 

The  formation  of  this  monobasic  acid  is  incompatible  with  the  sym- 
metrical formula  for  ethyl  phthalylmalonate.  The  new  compound  is 
very  soluble  in  alcohol  and  ether,  but  it  requires  2230  times  its  weight 
of  water  at  17°  for  solution.  It  melts  at  8Q°.  The  sodium  salt  is 
deliquescent  and  is  precipitated  by  ether  from  its  alcoholic  solution. 
The  silver  salt,  CisHnAgOe,  is  soluble  in  hot  water  and  is  crystalline. 
On  treatment  with  ethyl  iodide,  it  yields  triethyl  benzylmaloncarboxy  1- 
ate,  a  colourless  liquid  boiling  at  2.50°  under  45  mm.  pressure. 
Dipotassium  ethyl  henzylmaloncarhoxylatey  C8H7(COOK)2*COOEt,  is 
formed  when  a  solution  of  the  potassium  salt  of  diethylbenzylmalon- 
carboxylic  acid  is  left  in  contact  with  potassium  hydroxide  for  one 
hour  at  the  ordinary  temperature,  but  benzylmalonorthocarbcryUc  acid, 
COOH-CeHi-CaHaCCOOHja,  is  produced  if  the  salt  is  boiled  with  an 
excess  of  alkali  and  then  acidified.  This  acid  is  soluble  in  hot  water. 
It  begins  to  decompose  at  170°,  and  at  180°  it  is  completely  converted 
into  carbonic  anhydride  and  the  hydrocinnamorthocarboxylic  acid 
described  by  Gabriel  and  Michael  (Abstr.,  1878,  426). 

Phthalyldiamide,  C8H8N2O2,  is  deposited  in  crystals  when  alcoholic 
ammonia  is  added  to  a  solution  of  ethyl  phthalylmalonate  in  absolute 
alcohol.  It  is  insoluble  in  the  usual  solvents,  and  by  boiling  with 
water  or  by  heating  at  210°  is  decomposed,  yielding  phthalylimidq. 
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Sodium   ethoxide    acts    on    ethyl    phthalylmalonate,   forming    ethyl 

pUhalyloxethylsodiomalonate,  C0<^'(^*>C(0Et)-CNa(C00Et)3. 

The  sodium  atom  is  easily  displaced  by  hydrogen,  yielding  ethyl 
phthalyloxyetliylmalonate,  a  substance  which  is  easily  decomposed  by 
warm  alkalis,  yielding  ethyl  alcohol,  phthalic  and  malonic  acids.    Ethyl 

phthahjloxyethylethylmalonate,   CO<^5^_^>C(OEt)CEt-(COOEt)2,     is 

formed  by  the  action  of  ethyl  iodide  on  the  preceding  sodium  com- 
pound. It  is  saponified  by  alcoholic  potash  at  the  ordinary  tempera- 
ture, but  the  product  splits  up  into  alcohol  and  the  potassium  salt, 
C13H9K3O7.  On  the  addition  of  hydrochloric  acid  to  a  solution  of  the 
potassium  salt,  benzoylorthocarboxethylmalonic  acid  is  liberated,  but 
it  spontaneously  decomposes  into  phthalic  and  malonic  acids.  An 
oily  liquid  which  behaves  in  a  similar  manner  is  obtained  when  an 
acid  is  added  to  the  solution  of  ethyl  phthalylmalonate  in  alkalis.  It 
is  probable  that  the  sodium  compound  of  ethyl  phthalylhydroxy- 
malonate  is  formed  in  the  first  instance,  and  that  it  is  converted  into 
ethyl  phthalylhydroxymalonate,  which  at  the  ordinary  temperature 
splits  up  into  phthalic  anhydride  and  ethyl  malonate.  At  100°,  ethyl 
luonochloracetate  converts  the  ethyl  phthalyloxyethylsodiomalonate 
into  the  ethyl  phthalylethylethenyltricarboxylate.  On  hydrolysis, 
this  acid  yields  benzoylorthocarboxethenyltricarboxylic  acid,  which  is 
decomposed  by  water,  yielding  ethenyltricarboxylic  and  phthalic 
acids. 

Ethyl  phthaloxydimalonate  unites  with  potassium  hydroxide,  form- 
ing orange-coloured  crystals  of  the  composition  C22H25KO10.  A  yellow 
sodium  compound,  C2>H24N^a20io,  is  produced  by  the  action  of  an 
ethereal  solution  of  ethyl  phthalyldimalonate  on  ethyl  sodiomalonate. 
The  sodium  is  displaced  by  ethyl  on  treatment  with  ethyl  iodide,  and 
the  product  is  decomposed  by  alkalis  into  alcohol,  ethyliiialonic  and 
phthalic  acids.  The  yellow  substance  is  probably  a  mixture  of  the 
two  isomerides, 

CO<^'^^>C[CNa(COOEt)2]2  and  C6H4[00-CNa(C00Et)2]2. 

By  the  action  of  acetic  anhydride,  phthalic  anhydride,  or  phthalic 
chloride  on  the  yellow  sodium  compound,  ethyl  phthaloxyldimalonate 
is  formed,  but  glacial  acetic  acid  decomposes  the  substance  with  the 
formation  of  ethyl  malonate  and  ethylphthalylmalonate,  together 
with  small  quantities  of  ethyl  phthalyldimalonate.  Hot  water  a^so 
decomposes  the  sodium  compound,  yielding  ethyl  phthalyldimalonate 
(from  the  unsymmetrical  compound),  and  ethyl  malonate  and  sodium 
phthalate  from  the  symmetrical  isomeride.  It  is  decomposed  by 
bromine  into  ethyl  phthalylmalonate  and  ethyl  dibromomalonate, 
C2oH24Na20,o  +  2Br2  =  2NaBr  +  CisHuOe  +  CBr2(COOEt)2.  Ethyl 
phthaloxyldimalonate  unites  with  four  atoms  of  nascent  hydrogen, 
forming  a  neutral  oil  of  the  composition  C22H28O9.  Ethyl  phthaloxyl- 
dimalonate is  probably  an  unsymmetrical  compound,  having  the  consti- 
tution represented  by  the  formula  CO<^p/pQQTH]i.\  ^^  •  C(COOEt)i. 


152  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Ethyl  phthalyldimalonate  dissolves  in  alkalis,  forming  an  orange- 
coloured  liquid.  If  the  solution  is  heated  at  100°  for  some  hoars, 
the  colour  disappears  ;  on  the  addition  of  an  acid,  a  tribasic  acid, 
COOH-C6H4-C(CH2-COOH)2-OH,  is  liberated,  which  at  once  splits  up 

into  water   and   phthalyldiacetic  acid,   CO<^'(^_^>C(CH2-COOH)2. 

A  yellow  potassium  compound,  C22H24K2O10  +  2H2O,  is  precipitated 
on  the  addition  of  ether  to  the  orange- coloured  solution  of  ethyl 
phthalyldimalonate  in  alcoholic  potash.  It  is  reconverted  into  ethyl 
phthalyldimalonate  by  the  action  of  acids. 

If  phthalic  chloride  is  added  to  a  mixture  of  ether  and  ethyl  sodio- 
malonate  at  the  ordinary  temperature,  the  chief  product  of  the  re- 
action is  ethyl  phthalylmalonate,  but  if  half  the  chloride  is  slowly 
added  to  the  warm  mixture,  and  the  product  heated  for  some  time 
before  the  remainder  of  the  phthalic  chloride  is  added,  the  chief  pro- 
duct is  ethyl  phthaloxyldimalonate,  a  small  quantity  of  ethyl  phthalyl- 
dimalonate is  also  formed.  By  reversing  the  process,  and  adding  the 
mixture  of  ether  and  ethyl  sodium  malonate  to  the  phthalic  chloride, 
a  large  yield  of  ethyl  phthalylmalonate  is  obtained,  together  with  half 
the  weight  of  phthalyldimalonate,  and  2^^^  ^^  phthaloxyldimalonate. 
Phthalic  anhydride  acts  on  ethyl  sodium  malonate,  forming  sodium 
phthalate,  ethyl  phthalylmalonate  and  ethyl  malonate. 

Benzenetrisulphonic  Acid.  By  C.  L.  Jackson  and  J.  F.  Wing 
(Amer.  Chem.  /.,  9,  325—347.  Compare  Abstr.,  1886,  623).— Senhofer 
prepared  benzenetrisulphonic  acid  by  heating  benzene  with  phos- 
phoric anhydride  and  fuming  sulphuric  acid  ;  the  authors  in  prepar- 
ing potassium  benzeneparadisulphonate  also  obtained  benzenetrisu It- 
phonic  acid ;  and  its  formation  was  proved  to  be  due,  during  a 
second  heating  of  the  ingredients,  to  the  action  of  potassium  sulphate 
previously  formed ;  a  similar  action  possibly  takes  place  in  Claesson'.s 
method  (heating  a  potassium  sulphonate  with  sulphuryl  chloride),  and 
Neville  and  Winther's  method  (heating  the  acid  sulphates  of  the 
amines).  The  potassium  sulphate  can  be  replaced  by  silver  sulphate, 
and  very  imperfectly  by  aluminium  sulphate,  but  not  by  zinc  sulphate, 
and  it  therefore  acts  not  as  a  dehydrating  agent,  but  as  a  carrier  of 
sulphuric  acid. 

Potassium  benzenefrisulphonate,  C6H3(S03K)3  +  3H2O  [=1:3:5], 
is  easily  prepared  by  heating  15  grams  of  potassium  benzenemetadisul- 
phonate  with  18  grams  of  strong  sulphuric  acid,  until  the  mass  begins 
to  get  pasty,  when  it  is  dissolved  in  water  and  converted  into  the 
potassium  salt  by  the  usual  methods  ;  the  yield  amounts  to  44  per 
cent.  The  preparation  may  be  made  from  benzene  itself,  but  the 
product  is  more  difficult  to  purify  owing  to  the  formation  of  para- 
disulphonic  compounds.  The  salt  forms  monoclinic  plates  or  needles  : 
{3  =  68°  38^' ;  a  :  b  =  1  :  2-10  ;  35'46  parts  of  the  anhydrous  salt 
are  dissolved  by  100  of  water  at  20°.  Attempts  to  brominate  or 
nitrate  the  acid  were  unsuccessful.  Benzenetrisulphonic  chloride, 
C6H3(S02C1)3,  is  prepared  by  the  usual  methods;  it  melts  at  184°  and 
soon  after  sublimes  slowly ;  it  is  slowly  decomposed  by  boiling  water, 
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and  is  best  recrystallised  from  chloroform.  Ethyl  henzenetrisulipTionate^ 
C6H3(S03Et)3,  is  readily  obtained  from  the  silver  salt  and  ethyl  iodide  ; 
other  methods  are  not  suitable.  It  melts  at  147°,  but  is  decomposed 
by  long  heating  at  lower  temperatures.  It  crystallises  readily  from 
benzene,  and  is  insoluble  in  water ;  it  is  decomposed  by  boiling  with 
absolute  alcohol,  the  free  acid  and  ethyl  ether  being  formed.  Benzene- 
trisulphonamide,  C6H3(S02NH2)3,  is  formed  from  the  chloride  by  the 
action  of  aqueous  ammonia.  It  may  be  crystallised  from  water  or 
alcohol,  and  melts  at  310 — 315°.  The  following  salts  are  described, 
C«H3(S02NHAg)3,  C6H3(S02NHHg'OH)3,  and  [C«H3(S02NH)3]2Hg, 
both  formed  with  difficulty,  and  [C6H3(S03)3]2[Cu(NH3)4]3.  Attempts 
to  prepare  the  imide  were  not  altogether  successful.  Benzenetrisulpho- 
henzoylamide,  C6H3(S02NHBz)3,  is  obtained  by  acting  with  benzoic 
chloride  on  the  sulphonamide  at  temperatures  not  above  140°.  It  is 
purified  by  crystallisation  from  alcohol,  but  shows  no  definite  melting 
point,  owing  to  its  ready  decomposition.  It  dissolves  easily  in  alkalis, 
and  forms  salts  such  as  C6H3(S02NNaBz)3,  and  [C6H3(S02NBz)3]Ba3  -h 
I2H2O,  both  being  uncrystallisable.  When  the  benzoylamide  is 
treated  with  phosphorus  pentachloride,  the  substance 

CeHsCSO^N :  CClPh)3, 

is  formed,  which  by  warming  with  aniline  is  converted  into  the  com- 
pound C6H3(S02N  :  CPh-NHPh)3,  melting  at  195°,  and  best  crystal- 
lised from  alcohol.  Benzeuetrisulpha7nlide,  C6H3(S02NHPh)3,  formed 
by  the  action  of  aniline  on  the  sulphochloride  ;  it  crystallises  well  from 
alcohol,  and  melts  at  237°. 

The  constitution  of  the  benzenetrisulphonic  acid  here  described  is 
ascertained  by  fusion  of  the  potassium  salt  with  potassium  cyanide  and 
saponifying  the  nitrile  formed,  when  the  only  product  is  trimesic  acid  ; 
moreover,  when  the  sulphochloride  is  heated  with  phosphorus  penta- 
chloride at  200°,  it  is  converted  into  the  symmetrical  trichlorbenzene, 
hence  [(S03H)3  =  1:3:5].  H.  B. 

Sulphonefluorescein.  By  I.  Eemsen  and  C.  W.  Hayes  (Amer. 
Cheni.  /.,  9,  372 — 379). — It  has  been  previously  shown  (Abstr.,  1885, 
539),  that  when  resorcinol  is  heated  with  orthosulphobenzoic  acid,  it 
yields  a  highly  fluorescent  substance.  This  is  now  shown  to  be  one 
of  a  new  class  of  compounds,  the  sulphonphthale'ins. 

Sulphonfluorescein,  0<C^'^'^^^^^^^  is   ob- 

tained when  orthosulphobenzoic  acid  is  fused  with  resorcinol  at  175 — 
185°  until  the  mass  becomes  pasty.  The  mass  is  crystallised  from 
water,  and  the  crystals  washed  with  ether ;  they  are  pale  straw-yellow, 
and  probably  monoclinic.  It  shows  a  feeble  green  fluorescence,  much 
stronger  in  alkaline  solution,  is  very  soluble  in  water  and  alcohol,  but 
dissolves  only  slowly  in  ether.  It  does  not  melt  without  decomposi- 
tion. It  has  decided  acid  reactions,  differing  from  fluorescein  in  that 
it  decomposes  carbonates.  The  barium,  (Ci9Hi307S)2Ba,  and  calcium 
salts  are  described,  as  also  a  crystalline  acetyl- derivative.  When 
treated  with  bromine  in  acetic  acid  solution,  it  yields  a  dibromide, 
Ci9HioBr206S,  and  with  sulphuric  acid  it  yields  an  intensely  fluorescent 
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acid.  Nascent  hydrogen  reduces  it  to  a  colourless  substance  that  re- 
oxidises  in  the  air.  H.  B. 

Diphthalic  Acid.  By  C.  Gbaebe  and  P.  Juillard  (Annalen,  242, 
214 — 257). — Pure  diphthalic  acid  is  a  colourless  substance  which 
melts  at  270—272".  The  methyl  salt,  CeHsOeMez,  obtained  by  the 
action  of  methyl  iodide  on  silver  diphthalate,  crystallises  in  plates  of 
a  lemon  colour.  It  melts  at  191 — 192°.  The  ethyl  salt  forms  lemon- 
coloured  needles,  and  melts  at  154 — 155°.  When  hydrogen  chloride 
is  passed  into  warm  ethyl  alcohol  containing  diphthalic  acid  in  solu- 
tion and  suspension,  colourless  plates  are  deposited  of  the  composition 
CisHuOe.  The  compound  melts  at  174",  and  dissolves  in  alcohol, 
ether,  and  chloroform.  If  methyl  alcohol  is  substituted  for  ethyl 
alcohol  in  the  previous  experiment,  a  crystalline  compound  is  obtained 
which  melts  at  275°.  After  recrystallisation  from  phenol,  it  seems  to 
have  the  composition  CisHuOe.  These  substances  are  decomposed  by 
hydrochloric  acid  at  150°,  yielding  diphthalic  acid  and  methyl  or 
ethyl  chloride. 

At  180°,  hydroxylamine  hydrochloride  acts  on  diphthalic  acid  in 
presence  of  alcohol,  forming  a  compound  of  the  composition  C16H18N2O4. 
This  substance  is  also  formed  by  heating  at  100°  in  sealed  tubes  a 
mixture  of  hydroxylamine  hydrochloride,  alcohol,  and  diphthalic 
anhydride,  but  if  the  operation  is  carried  on  in  an  open  vessel  an 
ethereal  salt  is  produced.  The  first  compound  crystallises  in  slender 
needles,  melts  at  285 — 286°,  and  dissolves  in  phenol. 

The  lactone  of  benzhydroltricarboxylic  acid  is  obtained  by  dissolv- 
ing diphthalic  acid  in  a  4  per  cent,  solution  of  sodium  hydroxide,  and 
heating  the  solution  at  110 — 115°  for  three  minutes.  When  cold, 
the  product  is  acidified  vrith  hydrochloric  acid  and  the  lactone  is 
precipitated.  It  is  soluble  in  choroform  and  in  alcohol.  On  boiling 
the  alcoholic  solution,  carbonic  anhydride  escapes,  and  the  lactone  of 
benzhydroldicarboxylic  acid  is  formed.  On  reduction  with  phosphorus, 
and  hydriodic  acid  at  170°,  the  lactone  of  benzhydroltricarboxylic  acid 
is  converted  into  dipheiiylmethanetricarboxylic  acidj 

COOH-CHCCeH^-COOHV 

This  acid  is  soluble  in  hot  water  and  crystallises  with  1  mol.  H2O. 
It  begins  to  decompose  at  its  melting  point,  218 — 220°,  and  at  250 — 
270°  it  is  complelely  converted  into  a  red  compound,  CieHsOi,  which 
melts  at  260°.  This  red  substance  is  also  formed  by  dissolving  the 
acid  in  warm  sulphuric  acid  and  pouring  the  solution  into  water. 

Benzhydroldicarboxylic  acid,  OH*CH(C6H4'COOH)a,  is  formed  by 
heating  diphthalic  acid  with  a  50  per  cent,  solution  of  potassium 
hydroxide  at  125 — 130°  for  five  minutes.     The  lac  tonic  acid, 

CO<^J^^>CH-COOH, 

dissolves  freely  in  alcohol,  ether,  and  chloroform  ;  it  melts  at  203°. 
On  oxidation,  the  alkaline  solution  yields  benzophenonedicarboxylic 
acid,  and  the  acid  solution  when  treated  with  chromic  acid  yields  the 
dilactone  of  the  above  acid.     On  reduction   with  hydriodic  acid  and 
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phosphorus,  diphenjlmethanedicarboxylic  and  dihydroanthracene- 
carboxylic  acids  are  obtained. 

If  the  lactone  is  sublimed,  the  sublimate  melts  at  171°,  and  has  the 
same  composition  as  the  lactone. 

The  potassium  and  barium  salts  (CisHioOsBa  +  H2O)  of  benz- 
hydroldicarboxjlic  acid  are  amorphous.  The  ammonium  salt  of  the 
lactone  is  crystalline.  The  following  salts  of  the  lactone  are  insoluble 
in  water:  (Ci5H904)2Ba  +  24H,0,  (Ci5H904)2Cu  +  3H20,and  CisHgOiAg. 
The  methyl  salt  melts  at  154—155°,  and  the  ethyl  salt  at  99*5°.  The 
amide,  Ci5H903'NH2,  crystallises  in  needles,  and  melts  at  158 — 160°. 
The  lactone  unites  with  phenylhydrazine,  forming  the  crystalline 
compound  C2iHi6]^203.  It  also  forms  a  crystalline  dinitro-derivative, 
Ci5H804(N02)2,  melting  between  270°  and  280°.  The  ethyl  salt, 
Ci5H704(N02)2Et,  melts  at  146—148°. 

Benzophenonedicarhoxylic  acid^  CO(C6H4'COOII)2,  is  soluble  in 
alcohol,  ether,  and  acetic  acid.  It  melts  between  150°  and  155°, 
losing  a  molecule  of  water,  and  forming  the  dilactone.  The  potas- 
sium and  ammonium  salts  crystallise  in  needles,  and  are  freely  soluble 
in  water.  The  copper  salt  is  insoluble,  and  the  silver  salt  sparingly 
soluble.  The  barium  salt,  CisHsOsBa  +  5H2O,  forms  prisms,  which 
dissolve  freely  in  hot,  and  sparingly  in  cold  water.  Anthraquinoiie 
is  formed  when  the  anhydrous  barium  salt  is  strongly  heated.  The 
methyl  salt,  Ci5H805Me2,  melts  at  85 — 86°,  and  the  ethyl  salt  at 
73—74°. 

<^_Q^]>C0l2,  is 

obtained  in  crystals  when  strong  hydrochloric  acid  is  added  to  a  con- 
centrated alcoholic  solution  of  benzophenonedi  car  boxy  lie  acid.  It  is 
soluble  in  benzene,  chloroform,  hot  acetic  acid,  and  hot  alcohol.  When 
reduced  with  zinc-dust  and  acetic  acid,  it  is  converted  into  the  lactone 
of  benzhydroldicarboxylic  acid,  and  when  reduced  with  hydriodic 
acid  and  phosphorus  at  170°,  it  yields  diphenylmethanedicarboxylic 
acid  and  a  small  quantity  of  dihydroanthracenecarboxylic  acid.  At 
200°,  if  much  phosphorus  is  used,  the  chief  product  is  methyl- 
aiiihracene  hexahydride.  Fuming  sulphuric  acid  converts  the 
dilactone  into  anthraquinonesulphonic  acid.  The  imide  of  benzo- 
phenonedicarboxylic  acid  is  obtained  on  heating  the  ammonium  salt 
of  the  acid,  or  by  the  action  of  ammonia  on  the  dilactone  ;  it  forms 
colourless  crystals,  and  melts  at  251 — 252°.  It  is  converted  into  the 
di'imide,  C15H10O2N2,  by  treatment  with  alcoholic  ammonia  at  140° ; 
this  is  soluble  in  acetic  acid,  hot  water,  and  hot  alcohol.  It 
crystallises  in  prisms,  and  melts  at  284 — 286°.  The  acetoxime  of 
benzophenonedicarboxylic  acid  forms  colourless  crystals,  and  melts 
at  213 — 214°.  When  the  dilactone  is  treated  with  dilute  alcohol  and 
hydroxylamine  hydrochloride  at  a  gentle  heat,  the  ethyl  salt  of  the 
acetoxime  is  obtained  ;  it  melts  at  146 — 149°. 

Phenylhydrazine  unites  with  benzophenonedicarboxylic  acid,  form- 
ing a  crystalline  compound  of  the  composition  C21H18O5N2,  which 
melts  at  155°,  and  loses  2  mols.  HoO,  yielding  the  compound 
CaiHuOiNg.     This  substance  can  also  be  prepared  by  slowly  adding 
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phenyl  hydrazine  to  a  warm  alcoholic  solution  of  the  dilactone.  It 
melts  at  230^,  and  is  soluble  in  hot  alcohol. 

Diphenylmethanedicarboxylic  acid,  CH2(C6H4'COOH)2,  melts  at 
254*5°,  and  at  280°  yields  a  sublimate  which  consists  of  a  mixture 
of  anthraquinone  and  unaltered  acid.  The  acid  is  soluble  in  alcohol 
and  ether.  It  is  oxidised  by  potassium  permanganate  to  benzophenone- 
dicarboxylic  acid.  Strong  sulphuric  acid  at  100°  converts  it  into 
a-anthranolcarboxylic  acid.  The  barium  salt,  Ci5Hio04Ba  +  6H2O,  is 
crystalline.  The  methyl  salt,  Ci5Hio04Me2,  is  very  soluble  in  alcohol, 
and  melts  at  43 — 44°. 

oc-Anthranolcarhoxylic  acid  dissolves  freely  in  alcohol  and  ether, 
and  melts  at  252 — 253° ;  when  oxidised,  it  yields  anthraquinone- 
carboxylic  acid  melting  at  286°.     a-Dihydroanthracenecarboxylic   acid^ 

CeHj^pTT^^-CeHa'COOH,  crystallises  in  yellow  prisms,  and  is  eoluble 

in  alcohol  and  ether.  It  melts  at  209°,  and  on  oxidation  with  potas- 
sium permanganate  yields  the  anthraquinonecarboxlic  acid  which 
melts  at  288''.  ot-Methylanthracene  hexahydride  crystallises  in  plates, 
and  dissolves  freely  in  alcohol,  ether,  and  chloroform.  On  oxidation 
with  a  mixture  of  chromic  and  acetic  acids,  it  yields  a-methyl- 
anthraquinone,  crystallising  in  yellow  needles,  and  melting  at  152 — 
154°.  W.  C.  W. 

Auramines.  By  W.  Fehrmann  (Ber.,  20,  2844— 2862).— Com- 
mercial auramine  is  the  hydrochloride  of  a  base  obtained  by  the 
action  of  ammonium  chloride  on  tetramethyldiamidobenzophenone ; 
the  author,  however,  gives  to  the  base  itself  the  name  auramine. 

Tetramethyldiamidobenzophenone  (this  Journ.,  1876,  ii,  298) 
crystallises  in  silvery- white  scales,  melts  at  172 — 172'5°,  and  is  in- 
soluble in  water,  very  sparingly  soluble  in  ether,  soluble  in  alcohol  and 
benzene.  The  hydrochloride,  Ci7B[2o]Nr20,2HCl,  crystallises  from  alcohol  in 
small,  white,  radially-grouped  prisms,  and  decomposes  in  aqueous  solu- 
tion with  separation  of  the  base  ;  the platinochloride,  Ci7H2oN20,H2PtCl6, 
is  a  granular,  yellow  precipitate,  sparingly  soluble  in  water  and 
alcohol ;  the  picrate,  Ci7H2oN'20,C6H2(N02)3'OH,  crystallises  from 
alcohol  in  small,  purple-red,  radially-grouped  prisms,  melts  at  156 — 
157^',  and  is  very  sparingly  soluble  in  hot  water,  soluble  in  alcohol. 

Auramine  hydrochloride  (commercial  auramine),  Ci7H2iN3,HCl  + 
H2O,  is  prepared  by  heating  equal  parts  of  tetramethyldiamidobenzo- 
phenone, ammonium  chloride,  and  zinc  chloride  at  150 — 160°  until 
the  melt  is  almost  completely  soluble  in  water.  It  crystallises 
from  water  (at  60 — 70°),  in  beautiful,  yellow  scales,  decomposes 
at  265 — 280°,  without  previous  fusion,  and  is  sparingly  soluble  in 
cold  water,  soluble  in  alcohol.  Dilute  mineral  acids  readily  con- 
vert it  into  tetramethyldiamidobenzophenone  even  in  the  cold, 
and  the  same  change  is  effected  by  boiling  the  aqueous  solution. 
Cotton  prepared  with  tannin  is  tinged  a  pure  yellow  by  the  dye,  and 
the  colour  is  little  affected  by  acids.  Auramine,  NH  !  C(C6H4*NMe2)2, 
crystallises  from  alcohol  by  spontaneous  evaporation  in  citron-yellow 
scales,  and  is  insoluble  in  water  and  ether,  soluble  in  alcohol ;  the 
platiuochloride,   (Ci7H2iN3)o,H2PtCl6,    separates  from    mixed    aqueous 
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solutions  of  the  constituents  as  a  yellow,  granular  precipitate,  in- 
soluble in  water,  and  sparingly  soluble  in  alcohol;  if,  however, 
alcoholic  solutions  are  employed,  the  chief  product  is  the  platino- 
chlorideof  tefcramethyldiarnidobenzophenone  ;  the  picrate, 

CnH2iN3,C6H2(NO03.OH, 

crystallises  in  slender,  yellow  scales,  melts  at  230 — 236°,  and  is  inso- 
luble in  cold  water,  sparingly  soluble  in  cold  alcohol ;  the  oxalate, 
(Ci7H9i]S'3)2,H2C204,  crystallises  in  small,  orange-yellow  needles,  melts 
at  193 — 194°,  with  the  evolution  of  gas,  and  is  sparingly  soluble  in 
water,  soluble  in  warm  alcohol. 

Fhenylaur amine  hydrochloride,  C23H25N'3,HC1,  is  formed  when  aur- 
amine  hydrochloride  is  heated  with  aniline  at  175 — 180°  until 
ammonia  ceases  to  be  evolved,  or  when  tetramethyldiamidobenzo- 
phenone  is  heated  with  aniline  hydrochloride.  It  is  a  reddish, 
crystalline  mass,  which  dissolves  in  water  and  alcohol,  and  gradually 
in  aqueous  solution,  or  more  rapidly  on  treatment  with  mineral 
acids,  decomposes  into  tetramethyldiamidobenzophenone  and  aniline. 
Phenylauromine,  NPh  !  C(C6H4'NMe2)2,  crystallises  from  alcohol  in 
small,  greyish-yellow,  radially-grouped  needles,  decomposes  at  80° 
into  a  solid  and  a  liquid  substance,  and  is  insoluble  in  water  and  ether, 
soluble  in  alcohol ;  the  platdnochloride,  (C23H25TSr3)2,H2PtCl6,  and  picrate, 
C23H25N3,C6H2(N02)3*OH,  arc  flocculent  and  dissolve  in  alcohol. 

Tolylaur amine  hydrochloride,  obtained  by  heating  auramine  hydro- 
chloride with  paratoluidine  at  160°,  resembles  the  phenyl- derivative 
in  its  properties;  the  platinochloride,  (C24H27N3)2,H2PtCl6,  forms  red 
flocks,  soluble  in  alcohol. 

NH 

Toluyleneauramine,  C6H3Me<[-j^TT]>C(C6H4*NMe2)2,  is  formed  when 

auramine  hydrochloride  is  heated  with  metaparatoluylenediamine  at 
160°,  and  the  resulting  hydrochloride  is  treated  with  ammonia.  It 
crystallises  from  alcohol  in  small,  brown  scales,  and  in  dilute  acetic 
acid  solution  dyes  cotton  prepared  with  tannin  a  reddish-brown.  In 
acetic  acid  solution,  or  more  rapidly  on  treatment  with  dilute 
mineral  acids,  it  is  decomposed  into  tetramethyldiamidobenzophenone. 
The  hydrochloride  crystallises  in  very  slender,  small,  brown  needles, 
and  decomposes  very  readily;  the  platinochloride,  C24H2ftN'4,H2PtCl6, 
and  the  picrafe,  C24H28N'4,2C6H2(N02)30H,  are  soluble  in  alcohol. 

0J-\  'NIT 

Ethyleneauramine,  <^^rT^^^^^C(CeS.4;'NMe'i)2i   prepared   in   like 

manner  from  ethylenediamine,  crystallises  from  alcohol  in  j'-ellowlsh 
scales,  is  insoluble  in  water,  soluble  in  alcohol,  and  decomposes  into 
tetramethyldiamidobenzophenone  in  acetic  acid  solution,  or  on  treat- 
ment with  mineral  acids.  It  dyes  cotton  prepared  with  tannin  yellow 
with  a  shade  of  red.  The  hydrochloride  forms  yellow  needles,  and  is 
very  unstable;  the  platinochloride,  Ci9ll26N4,H2PtCl6,  and  picrate, 
Ci9H26^4,2C6H2(N02)3*OH,  were  also  prepared. 

If  the  auramines,  instead  of  being  heated  with  water,  are  dissolved 
in  warm  alcohol,  and  treated  with  hydrogen  sulphide,  an  analogous 
decomposition  occurs  with  the  production  of  ammonia  or  the  cor- 
responding  amine   and    tetramethyldiamidothiobenzophenone.     The 
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latter  crystallises  in  small,  dark-red,  flattened  needles,  and  melts  at 
about  164°,  althongh  by  repeated  crystallisation  the  melting  point 
slowly  rises,  owing  apparently  to  slight  decomposition.  When  warmed 
with  mineral  acids,  or  when  heated  with  water  at  110 — 120°,  it  is  decom- 
posed into  hydrogen  sulphide  and  tetramethyldiamidobenzophenone. 
The  plati7iochloride,  Ci7H2oN2S,H2PtCl6  (compare  Abstr.,  1887,  ^Ki), 
forms  violet-black  flocks,  insoluble  in  water  and  ether,  sparingly  soluble 
in  alcohol,  but  readily  soluble  in  excess  of  hydrochloric  acid  to  a  purple- 
red  solation,  which  readily  decomposes  with  the  separation  of  platinum 
sulphide. 

On  treatment  with  carbon  bisulphide  in  the  cold,  auramine  is 
converted  into  a  mixture  of  tetramethyldiamidothiobenzophenone 
and  thiocyanic  acid,  whilst  phenylauramine,  when  heated  at  150° 
for  five  hours  with  carbon  bisulphide,  yields  the  thioketone  and 
phenyl  thiocarbimide.  W.  P.  W. 

Auramine.  By  C.  Graebe  (Ghem.  Gentr.,  1887,  951,  from  Monit. 
Sci.,  1887,  601). — Auramine,  first  obtained  by  Kern  and  Caro,  is  pre- 
pared by  heating  tetramethyldiamidobenzophenone  with  ammonium 
and  zinc  chlorides.  The  free  base  is  colourless,  the  hydrochloride, 
which  has  been  introduced  into  commerce,  forms  golden-yellow  leaf- 
lets, sparingly  soluble  in  cold,  readily  in  hot  water.  V.  H.  V. 

/3-Naphthaqmnone.  By  T.  Ztncke  (Ber.,  20,  2890—2895 ;  com- 
pare   Abstr.,    1887,    53). — Trichlorodiketohydronaphthalene    hydrate^ 

CO'CO 
CeHi^prrp,   ^-COU  4-  2H2O,  is  prepared  by  passing  chlorine  into 

glacial  acetic  acid  containing  /3-naphthaquinone,  filtering,  and  keeping 
the  solution  for  two  days  in  a  closed  vessel ;  water  is  then  added,  and 
the  trichloride,  which  separates  in  thin,  white  needles,  is  crystallised 
from  alcohol  or  glacial  acetic  acid.  It  forms  large,  lustrous,  well- 
formed  crystals,  probably  monoclinic,  which  melt  at  112°  with  sepa- 
ration of  water ;  at  180°,  it  becomes  red  and  gives  off  hydrogen  chloride. 
The  anhydrous  substance  forms  a  tough,  yellowish  mass,  which 
separates  from  benzene  in  highly  coloured  crystals  melting  at  128°. 
When  warmed  with  methylamine  in  alcoholic  solution,  the  compound 

CeB.i<^r>i/  .  ir^r  x^CCl  scparatcs  in  intensely  red  scales  of  a  metallic 

lustre,  melting  at  200°.  Two  other  compounds,  melting  at  237°  and 
160°  respectively,  are  formed. 

Trichlorethylenephenyleneg ly collie  acid, 

CHC1<^'(^>C(0H)-C00H, 

is  formed  when  the  trichloride  is  dissolved  in  dilute  aqueous  soda, 
and  separates  as  an  oil  on  adding  an  acid.  The  methyl  salt  crystallises  in 
colourless,  lustrous,  monoclinic  crystals  melting  at  150°.  The  acetyl- 
derivative  crystallises  in  small  needles  which  melt  at  114 — 116°. 

Fhenylenetrichlor ethylene   ketone,   CHCl<^pp,*>CO,  is  prepared  by 

oxidising  the  above  hydroxy-acid  with  dilute  chromic  acid,  and  sepa- 
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rates  as  an  oil,  which  gradually  solidifies.  It  crystallises  from  alcohol 
in  thick  pointed  needles,  having  a  peculiar  odour  resembling  that  of 
benzophenone ;  it  is  readily  soluble,  melts  at  58 — 59°,  and  distils 
slowly  with,  steam. 

Orthodichlorovinylbenzoic  acid,  C2HCl2'C6H4*COOH,  is  obtained  by 
dissolving  the  trichloroketone  in  an  alkali  and  adding  acid.  It  crys- 
tallises from  dilute  alcohol  in  long,  slender  needles  melting  at  120  — 
121°.  It  is  reduced  by  sodium  amalgam  to  orthoethylbenzoic  acid 
melting  at  68°.  Tli«  methyl  salt  crystallises  in  thick  needles  which, 
melt  at  47".  N.  H.  M. 

Hydro- derivatives  of  Aromatic  Bases.  By  E.  Bambeeger 
(Ber.,  20,  2915—2917). — ^-Tetrahydronaphthylainine,  doHxi-NHg,  pre- 
pared by  the  reduction  of  /3-naphthylamine  with  sodium,  is  a  very 
strong  base,  capable  of  displacing  ammonia  from  its  salts.  It  forms 
stable,  crystalline  salts  with  carbonic  anhydride,  and  by  carbon  bisul- 
phide is  converted  with  explosive  violence  into  tetrahydronaphthyl- 
amine  tetrahydronaphthylsulphocarbamate.  The  isomeric  oc- deriva- 
tive is  a  feeble  base,  which  does  not  react  alkaline  or  yield  a  carbonate. 
It  reacts  like  a  normal  amine  with  nitrous  acid. 

It  is  suggested  that  the  hydro- derivatives  of  the  aromatic  bases 
are  related  to  bases  of  the  camphor-group,  and  that  tetrahydro- 
^-naphthylamine  and  Leuckart  and  Bach's  bornylamine  (Abstr.,  1887, 
376)  are  similarly  constituted.  N.  H.  M. 

Orthamidazo-  and  Hydrazimido-compounds.  By  T.  Zincke 
and  A.  T.  Lawson  (Ber.,  20,  2896—2903 ;  compare  Abstr.,  1886,  795, 
and  1887,  731). — Benzeneazo-^-naphthylamine  is  a  much  feebler  base 
than  orthamidazotuluene ;  the  salts  are  readily  decomposed  by  alcohol 
and  water.  The  hydrochloride  crystallises  in  yellowish  needles ;  the 
sulphate,  NH2"CioH6*N2Ph,H2S04,  forms  brownish-yellow  needles.  The 
diazochloride  is  prepared  by  dissolving  1  part  of  the  azo-compound  in 
15  parts  of  hot  glacial  acetic  acid  and  adding  3  parts  of  strong  hydro- 
chloric acid  ;  cold  nitrous  acid  is  then  passed  through,  and  the  whole 
kept  until  a  clear,  dark-red  solution  is  obtained.  The  platinochloride, 
(N2Cl-CioH6-N2Ph)2PtCl4,  forms  small,  yellow,  sparingly  soluble 
needles.  The  diazosulphate  .is  less  soluble  than  the  chloride  ;  the  per- 
hromide,  N2Br3*CioH6*N2Ph,  forms  small,  red  needles.  When  the  solu- 
tion of  the  diazochloride  in  acetic  acid  is  diluted  with  water,  nitrogen 
is  evolved,  and  benzeneazo-/3-naphthol  is  formed.  When  the  well- 
cooled  acetic  acid  solution  of  the  diazochloride  is  treated  with  stanndus 
chloride,  heated  on  a  water-bath,  and  filtered,  the  diazohydride, 
NgH'CioHe'NaPh,  is  obtained ;  this  crystallises  from  benzene  or  alcohol 
in  colourless,  lustrous  needles,  melting  at  204 — 205°.  The  acetyl-deri- 
vative,  N2Ac'CioH6*N2Ph,  crystallises  from  alcohol  in  lustrous  needles 
which  melt  at  137—139°. 

^-Amidazonaphthalene  hydrochloride,  CioH7*N'2'CioH6*NH2,HCl,  forms 
small,  brownish-yellow  needles ;  the  sulphate  crystallises  in  brownish- 
yellow  needles.  The  diazochloride  is  decomposed  by  water,  with  forma- 
tion of  ^-hydroxyazonaphthalene  (Nietzki  and  Goll,  Abstr.,  1886,  714) 
and    evolution   of   nitrogen.     The   diazohydride,  ]Sr2H*CioH6*N2*CioH7, 
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crystallises  in  white  needles  melting  at  202 — 204°,  is  readily  soluble  in 
hot  alcohol  and  hot  glacial  acetic  acid,  sparingly  soluble  in  benzene. 

N.  H.  M. 

Sulphonation  of  Acetonaphthalide.  By  M.  Lange  (Ber.,  20, 
2940 — 2941). — «- Acetonaphthalide  is  sulphonated  by  adding  it  in 
fine  powder  to  fuming  sulphuric  acid  containing  20  per  cent,  of  anhy- 
dride. The  sulphonic  acid  is  unstable,  and  loses  the  acetyl-group 
when  boiled  with  alkalis  or  acids. 

a-Naphthylaminesulphonic  acid  is  obtained  by  treating  the  solution 
of  acetonaphthalidesulphonic  acid  in  sulphuric  acid  with  twice  the 
bulk  of  water.  It  crystallises  in  needles  much  more  soluble  than 
naphthionic  acid  ;  the  salts  are  also  much  more  soluble  than  those  of 
the  naphthionic  acid.  The  solution  shows  a  green  fluorescence.  The 
henzylidene  compound  crystallises  in  long  needles.  When  the  acid  is 
diazotised  and  boiled  with  alcohol,  a  naphthalenesulphonic  acid  is 
formed,  whicb  yields  a-naphthol  when  fused  with  potash. 

N.  H.  M. 

a-NaphthalenedisTilphonic  Acid.  By  A.  Weinberg  (Ber.,  20, 
2906 — 2911). — a-Naphthalenedisulphonic  acid  is  converted  by  the 
action  of  soda  into  a  new  ^-naphtholsulphonic  acid.  This,  when 
heated  with  ammonia,  is  converted  into  jS-naphthylarainesulphonic 
acid,  from  which  /3-naphthalenemonosulphonic  acid  was  obtained  by 
means  of  the  diazo-compound.  Assuming  that  /3-naphthalenedistil- 
phonic  acid  has  the  constitution  [2  :  3'],  the  constitution  of  a-naph- 
thalenedisulphonic  acid  would  be  [2  :  2']. 

/3/3-ISraphthol sulphonic  acid,  [2  :  2']  (known  as  naphtholsulphonic 
acid  ¥.),  is  prepared  by  heating  sodium  naphthalenedisulphonate 
(100  grams),  soda  (30  grams),  and  water  (300  c.c),  for  12  hours  at 
250°.  The  product  is  recrystallised  and  converted  into  the  barium 
salt ;  the  free  acid  is  recrystallised  from  strong  hydrochloric  acid, 
from  which  it  separates  in  needles  which  melt,  when  dried,  at  89°.  It 
is  readily  soluble  in  water  and  alcohol,  insoluble  in  ether  and  ben- 
zene. When  the  sodium  salt  is  heated  with  phosphorus  pentachloride 
(3  parts)  at  165°,  chloronaphthol  phosphate  melting  at  215°  is  formed 
as  chief  product,  together  with  a  naphthalene  dichloride,  which  crys- 
tallises from  methyl  alcohol  in  rhombic  plates  which  melt  at  114°. 
Sodium  naphtholsulphonate  crystallises  with  2^  mols.  HoO  in  large 
plates ;  the  potassium  salt  with  1  mol.  H2O  forms  rhombic  crystals. 
Both  salts  are  readily  soluble  in  water.  The  magnesitim  salt  crystal- 
lises in  plates  with  5^  mols.  HoO  ;  the  harimn  salt  is  sparingly  soluble, 
but  more  soluble  than  the  barium  salt  of  Schaeffer's  /3-naphtholsul- 
phonic  acid.  Nitrous  acid  converts  the  sulphonic  acid  into  a  nitroso- 
compound ;  the  sodium  salt  crystallises  with  2  mols.  II2O  in  golden 
needles. 

Naphthylaminesulphonic  acid  [2  :  2']  (F.),  is  obtained  by  the 
action  of  ammonia  on  the  naphtholsulphonic  acid ;  it  dissolves  in 
350  parts  of  boiling  water.  The  barium  salt  with  5  mols.  H^O  crys- 
tallises in  well-formed  needles;  the  magnesium  salt  crystallises  with 
5i  mols.  H2O. 

Bayer  and  Duisberg's  /3-naphthylamine-^-sulphonic  acid  (Abstr., 
1887,  732)  is  not  identical  with  the  acid  [2  ;  2'],  but  is  a  mixture. 
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iS-JSTaplithol-^-disiilplionic  acid,  prepared  from  2  :  2'  naphtholsTil- 
plionic  acid,  yields  with  diazobenzene  a  crystalline  orange  dye,  and 
with  a-diazonaphthalene  a  Bordeaux,  which  crystallises  in  violet 
plates.  The  sodium  salt  is  readily  soluble  in  water,  from  which  it  is 
precipitated  by  alcohol  as  a  yellow  powder;  the  barium,  salt  with 
2J  mols.  HoO  crystallises  in  prisms  soluble  in  180  parts  of  boiling 
water.     The  solutions  of  the  salts  show  a  green  fluorescence. 

K  H.  M. 

Derivatives  of  Dinaphthyl.  By  P.  Julius  (Chem.  Ind.,  10,  97 
— 99). — The  author  has  modified  Dianin's  method  of  preparing  a-  and 
/3-dina-phthol.  He  proposes  to  treat  an  aqueous  solution  of  sodium 
naphthoxide  with  a  mixture  of  ferric  chloride  and  hydrochloric  acid, 
whereby  the  naphthol,  which  separates  in  a  finely- divided  state,  is 
oxidised  into  dinaphthol  as  soon  as  it  is  brought  into  contact  with 
ferric  chloride.  The  following  reaction  occurs  : — 2CioH7*OH  +  FeaClf? 
=  C2oHi2(OH)2  +  FcaCU  -|-  2HC1.  In  practice  it  is  necessary  to 
use  2  mols.  of  hydrochloric  acid  to  1  mol.  of  ferric  chloride.  oi-Di- 
yiajphthol  thus  prepared  forms  a  white,  crystalline  powder  melting  at 
296 — 299°.  ^-Dinaphthol  forms  pale-yellow,  glistening  needles  melt- 
ing at  217".  The  yields  of  a-  and  ^-dinaphthols  are  70  to  75  and  85  to 
95  per  cent,  respectively  as  compared  with  theory.  On  treating 
/3-dinaphthol  with  sulphuric  acid,  and  saturating  the  resulting  sul- 
phonic  acid  with  barium  carbonate,  the  barium  salt  of  ^-dinaphthol- 
disulphonic  acid,  C2oHio(OH)2(S03)2Ba  +  6H2O,  separates,  whilst  the 
filtrate  contains  the  barium  salt  of  /B-dinaphthoUetrasidphonic  acidy 
C2oH8(OH)2(S03)4Ba2.     Dinitro-^-dinaphtholdisulphonic  acid, 

C2oH6(N02)2(OH)2(S03H)2  +  3H2O, 

is  obtained  by  treating  the  barium  salt  of  the  disulphonic  acid  with 
nitric  acid.  It  crystallises  from  alcohol  in  yellow,  silky  needles. 
/i-Dinaphthol  does  not  combine  with  diazo-compounds ;  a-dinaphthol, 
however,  does  so  readily,  giving  rise  to  a  series  of  dyes.  D.  B. 

Diamidopyrene.  By  R.  Jahoda  (Monatsh.,  8,  449 — 451). — The 
hydrochloride  of  this  base  is  obtained  by  the  reduction  of  dinitro- 
pyrene  (Goldschmiedt,  Abstr.,  1881,  206)  ;  it  forms  white  needles.  Di' 
amidopyrene,  Ci6ll8(]SfIl2)2,  is  very  unstable  in  the  free  state,  resinifying 
very  rapidly.  The  sulphate  forms  a  white  substance,  insoluble  in 
water  and  alcohol,  and  decomposes  when  heated.  L.  T.  T. 

Diterebenthyl.  By  A.  Renaed  (Gompt.  rend.,  105,  865 — 868).— 
The  resin  oils  obtained  by  the  destructive  distillation  of  colophony 
consist  mainly  of  a  hydrocarbon  which  boils  above  300°,  and  can  be 
isolated  by  successive  washings  with  sodium  hydroxide  solution,  and 
then  with  water,  followed  by  fractionation.  The  liquid  thus  obtained 
has  the  composition  C20H30,  and  boils  at  343 — 346° ;  sp.  gr.  at  18°  = 
0*9688;  vapour-density  9*6;  rotatory  power  for  [«]©=  +  59°;  refractive 
index  1*53.  It  seems  to  be  diterebenthyl,  formed  by  the  condensa- 
tion of  2  molecules  of  terebenthene  with  elimination  of  H2O.  When 
exposed  to  air  in  thin  layers  for  five  days,  it  absorbs  about  one- tenth 
of  its  weight  of  oxygen  and  forms  a  varnish.     Chromic  anhydride  in 
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boiling  acetic  acid  oxidises  the  hydrocarbon  to  carbonic  oxide  and 
carbonic  anhydride.  Potassium  permanganate  in  aqaeons  solution 
converts  it  into  carbonic  anhydride  and  formic,  acetic,  and  propionic 
acids. 

When  the  hydrocarbon  is  poured  gradually  into  well-cooled,  faming 
nitric  acid,  there  is  no  evolution  of  gases,  and  on  adding  water  a  tri- 
nitro-derivative,  C2oH27(N02)3,  separates  out.  When  dried  in  a  vacuum, 
it  forma  a  yellow  powder  soluble  in  alcohol  and  ether.  If  the  ethereal 
solution  of  the  hydrocarbon  is  treated  with  a  current  of  hydrogen  chlo- 
ride, the  compound  2C20H305HCI  is  obtained.  Bromine  acts  violently, 
bat  in  solution  in  carbon  bisulphide  it  yields  the  dibromide 
C2oH3oBr2,  and  when  the  carbon  bisulphide  evaporates,  the  bromine- 
derivative  decomposes  with  evolution  of  hydrogen  bromide.  The 
direct  action  of  bromine  on  the  hydrocarbon  in  presence  of  water 
yields  the  hexabromo-derivative  C2nH24Br6,  a  dark-brown,  amorphous 
solid,  which  melts  below  100°,  and  is  soluble  in  alcohol  and  ether. 

Ordinary  concentrated  sulphuric  acid  converts  diterebenthyl  into  a 
sulphonic  acid,  which  is  isolated  by  agitating  with  water  and  light 
petroleum.  The  liquid  separates  into  three  layers,  the  lower  of 
which  is  dilute  sulphuric  acid,  the  middle  the  sulphonic  acid,  and  the 
upper  layer  a  solution  of  the  unaltered  hydrocarbon  in  the  light  petro- 
*leum,  which  does  not  dissolve  the  sulphonic  acid.  A  certain  quantity 
of  a  new  hydrocarbon  is  formed,  which  is  not  attacked  by  acids.  The 
sulphonic  acid  is  converted  into  the  ammonium  salt,  which  is  pre- 
cipitated by  adding  sodium  chloride  to  the  solution.  The  sulphonic 
acid,  C2oH29'S03H,  is  obtained  by  decomposing  the  ammonium  salt 
with  sulphuric  acid  and  extracting  with  benzene.  It  is  a  dark-brown 
mass,  soluble  in  water,  alcohol,  ether,  and  benzene,  but  insoluble  in 
light  petroleum.  Its  solutions  are  highly  fluorescent,  and  are  bro^vn 
by  transmitted  light,  green  by  reflected  light.  It  decomposes  carbo- 
nates of  the  alkalis  and  alkaline  earths.  The  free  acid  is  precipitated 
from  its  aqueous  solution  by  sodium  chloride,  sulphuric  acid,  sodium 
sulphate,  and  calcium  chloride. 

The  ammonium  salt  is  soluble  in  water,  forming  fluorescent  solu- 
tions. The  barium,  calcium,  copper,  and  lead  salts,  which  can  be 
obtained  by  double  decomposition,  are  all  insoluble  in  water.  They 
all  dissolve  in  alcohol,  ether,  and  benzene,  and  burn  with  a  smoky 
flame.  C.  H    B. 

Bitter  Principle  of  Calamus  Root.  By  H.  Thoms  {Annalen, 
242,  257 — 260). — The  author  states  that  the  reason  Geuther  (Abstr., 
1887,  972)  failed  to  obtain  acorine  and  acoretine  from  calamus  root  is 
because  he  did  not  use  the  original  process  descrii^ed  by  the  author 
(Abstr.,  1886,  895),  and  consequently  obtained  different  results. 

w.  c.  w. 

Bitter  Principle  of  Calanms  Root.  By  A.  Geuther  {Annalen, 
242,  260— 264).— A  reply  to  the  above. 

Cubebin.  By  C.  Pomeranz  (Monatsh.,  8,  466—470). — The  author 
is  investigating  this  compound  from  Piper  cALheba,  the  formula  of 
which  was  proved  by  Weidel  to  be  C10H10O3.     Attempts  to  eliminate 
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possible  alkyl-groups  by  tbe  action  of  hydrogen  chloride  or  iodide 
proved  unavailing,  as  the  substance  always  carbonised.  When  oxidised 
with  permanganate,  it  yielded  piperonylic  acid,  C8H6O4.  When  treated 
with  acetic  anhydride,  no  aeeto-derivative  is  formed,  but  an  ether, 
(CioHio02)20,  which  crystallises-  in  needles,  is  soluble  in  alcohol,  and 
melts  at  78°. 

From  these  results,  thie  author  concludes  that  cubebin  (i)  is  a  deri- 
vative of  a  methylene  ether  of  pyrocatechol ;  (ii)  contains  a  side-chain, 
C3H5O,  yielding  carboxyl  on  oxidation ;.  and  (iii)  contains  this  side- 
chain  in  the  same  position  relatively  to  the  two  etheric  oxygen-atoms 
as  the  carboxyl  in  protocatechuic  acid  stands  to  the  two  hydroxyls. 

L.  T.  T. 

Braminated  Quinolines.  By  A.  Glaus  and  Y.  Tornier  {Ber.,  20, 
2872—2882).  —  7-Bromoquinoline  (Glaus  and  GoUischonn,  Abstr., 
1887,  158)  boils  at  274—276°  (uncorr. ;  not  273-274°),  solidifies 
when  cooled  to  below  0°  and  melts  at  12 — 13*".  The  oxalate 
crystallises  in  stellate  groups  of  prisms,  melting  at  107°  (uncorr.). 
The  picrate  forms  a  loose,  bright  yellow  precipitate,  consisting  of 
slender  needles  ;  it  melts  at  190°.  The  ethohromide,  CgNHQBr,Ei:^r,  is 
obtained  by  heating  the  base  with  ethyl  bromide  and  absolute  alcohol 
at  100°  for  some  hours ;  it  separates  on  cooling  in  lemon-coloured 
needles  with  2  mols.  EtOH,  and  melts  at  216°  (uncorr.).  ^f-Bromo- 
quinoline  dihromide  hydrobromide  is  obtained  when  bromine  is  added 
to  a  solution  of  7-bromoquinoline  hydrobromide  in  chloroform,  as^  a 
cinnabar-coloured  mass  of  crystals,  melting  at  76°  with  decomposi- 
tion;  it  was  not  analysed.  When  the  hydrobromide  is  heated  at 
about  200°,  a  new  dihromoquinoline  is  obtained,  together  with  its 
hydrobromide.  The  new  base  crystallises  from  alcohol  in  colourless, 
lustrous  needles,  which  melt  at  166°  (uncorr.). 

Parabromoquinoline  is  best  purified  by  boiling  with  chromic  acid. 
It  is  an  almost  colourless  liquid  which  boils  at  178°  (uncorr.), 
solidifies  when  cooled  to  below  0°,  and  melts  at  18 — 19°  (uncorr.) 
When  oxidised  with  potassium  permanganate,  it  yields  only  quinolinic 
acid  [(G00H)2:=  2  ::3].  The  hydrobromide  forms  colourless  needles, 
which  soon  become  red,  and  melt  at  about  256°.  The  hydrochloride 
(with  1  mol.  H2O)  melts  at  213°  (uncorr.).  The  nitrate  forms  needles 
melting  at  182";  the  sulphate  crystallises  (with  1  mol.  H2O)  in  small 
plates  melting  when  dry  at  176°;  the  chrom ate  forms  small,  yellow 
needles  melting  at  179°  ;  the  oxalate,  melting  at  62°,  the  picrate, 
melting  at  216 — 217°,  and  the  ethobromide,  melting  at  230"^  (uncorr.^, 
are  also  described,  Parabromoquinoline  dibromide  hydrobromide  is  a 
very  unstable,  orange-red  substance,  which  melts  at  70°,  and'  when 
heated  at  200°  yields  dihromoquinoline,  melting  at  125 — 126°  (La 
Goste,  Ber.,  14,  925  ;  Glaus  and  Kuttner,  Abstr,,- 1887,  278). 

Orthobromoquinoline,  prepared  from  orthobromaniline  and  purified 
by  chromic  acid,  forms  a  colourless  oil  boiling  at  SOO — 304°  (uncorr.). 
The  hydrochloride,  G9NH6Br,HGl  +  H2O,  melts  with  decomposition 
at  166°  ;  the  platinochloride  crystallises  from  alcohol  in  small,  bright 
yellow  needles ;  the  nitrate  melts  at  90°  ;  the  dichromate  begins  to 
decompose  at  100°,  and  melts  at  1 68°. 

Orthobromoquinoline    dibromide     hydrobromide    forms     oraage-red 
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crystals,  melting  at  90°  with  decomposition ;  when  heated  at  200°,  a 
new  dibromoquinoline  is  formed,  which  sublimes  in  colourless,  lustrous 
needles  melting  at  90°  (uncorr.). 

Metabromaniline  yields  a  mixture  of  two  isomeric  metabromo- 
quinolines  which  are  best  separated  by  means  of  the  nitrates. 

Metabromoquinollne,  CgNHeBr,  is  an  almost  colourless  oil,  which 
boils  at  280°  (uncorr.),  and  does  not  solidify  at  —4°.  The  hydro- 
chloride (with  1  mol.  H2O)  is  readily  soluble  in  water,  and  melts  at 
225°  with  decomposition  ;  the  platinocMoride  is  a  yellow,  very  spar- 
ingly soluble  substance  ;  the  nitrate  is  readily  soluble  in  water,  and 
melts  at  165°  (uncorr.)  ;  the  dichromate  forms  reddish-yellow  needles, 
melting  at  190°  with  previous  decomposition;  the  ethohromide  melts 
at  290°  (uncorr.).  Metnbromoquinoline  dibromide  hydrobromide  ia  an 
orange-red  crystalline  substance,  melting  at  107°  (uncorr.)  ;  when 
heated  at  200°,  it  yields  a  dibromoquinoline  which  crystallises  in  prisms 
melting  at  119°  (uncorr.). 

Anabromoquinoline  is  crystalline,  melts  at  32°  and  boils  at  290° 
(uncorr.).  The  hydrochloride  (with  1  mol.  H2O)  forms  small  branched 
crystals,  very  readily  soluble  in  water;  it  melts  at  213°.  The  nitrate 
is  much  more  sparingly  soluble  in  water  than  its  isomeride,  and 
separates  in  concentrically-grouped  needles  melting  at  199°  (uncorr.). 
The  ethobromide  crystallises  from  alcohol  in  colourless,  lustrous 
needles  melting  at  214°.  Anabromoquinoline  dibromide  hydrobromide 
forms  light  yellow  crystals,  which  melt  at  106 — 107°  (uncorr.)  with 
decomposition;  when  heated  at  200^,  dibromoquinoline,  melting  at 
108°  (uncorr.),  is  obtained.  This  crystallises  in  small,  colourless 
needles.  N.  H.  M. 

Ethyl  Hydroxyquinoline  Carbonate.  ByE.LippMANx(3/ona/.?7i., 
8,  439 — 441). — When  ethyl  chloroformate  and  hydroxy quinoline 
are  heated  together,  ethyl  hydroxy  quinoline  carbonate,  CgNHe'O'COOEt, 
is  formed.  This  crystallises  in  prisms,  is  soluble  in  boiling  alcohol, 
chloroform,  and  ether,  melts  at  105°,  and  gives  no  coloration  with 
ferrous  sulphate  or  ferric  chloride.     The  jplatinochloride^ 

(C,2HnN03)2,H2PtCl6, 

crystallises  in  orange  needles. 

This  ethyl  salt  when  heated  with  canstic  soda  yields  alcohol, 
hydroxyquiuoline,  and  sodium  carbonate;  with  strong  hydrochloric 
acid  at  140°,  it  yields  ethyl  chloride,  carbonic  anhydride,  and  hydroxy- 
quinoline.  It  is  thus  a  carbonate  and  not  a  carboxylic  acid,  and  is  not 
converted  into  the  latter  even  by  heating  at  200°.  L.  T.  T. 

Pyrenoline.  By  R.  Jahoda  (Monatsh.,  8,  442 — 448).— Amido- 
pyrene  hydrochloride  (Abstr.,  1881,  206)  was  treated  by  Skraup's 
reaction  with  glycerol  and  sulphuric  acid,  when  pyrenoline,  CigNHn, 
was  formed.  This  substance  forms  yellow  scales  soluble  in  boiling 
alcohol,  and  a  dilute  solution  shows  a  strong  green  fluorescence.  It  is 
also  soluble  in  benzene,  ether,  and  chloroform.  It  melts  at  152 — 153°. 
The  hydrochloride  forms  orange,  microscopic  needles  melting  at  270°  ; 
the   sulphate   pale   red,    hygroscopic   needles   melting   at   246°;    the 
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platinocMoride  a  red  precipitate,  still  solid  at  290° ;  the  methiodide 
dark  red,  microscopic  needles  melting  at  212°,  and  soluble  in  alcohol ; 
and  the  picrate  yellow,  microscopic  needles,  which  decompose  at  260°. 
The  latter  compound  is  well  suited  for  the  purification  of  the  base. 

When  oxidised  with  permanganate,  an  acid  is  formed,  but  has  not 
yet  been  isolated.  L.  T.  T. 

Action  of  Sulphuric  Acid  on  Morphine  and  Bibasic  Acids. 

By  P.  Chastaing  and  E.  Barillot  (Compt.  rend.,  105,  941 — 943,- 
1012 — 1014). — When  morphine  is  dissolved  in  excess  of  dilute  sul- 
phuric acid,  and  the  solution  evaporated  until  white  fumes  are  given 
olf,  sulphomorphide,  a  substance  of  variable  composition  which  gives 
brown  products  with  alkalis,  is  formed.  If,  however,  morphine  is 
heated  with  concentrated  sulphuric  acid  at  120°,  diluted  with  water, 
treated  with  alkalis  for  a  very  short  time  and  then  neutralised,  it 
yields  a  slightly  soluble  compound  of  the  composition  CuHnlS'Oi.  It 
always  contains  some  sulphur  in  the  form  of  sulphuryl,  which  is 
removed  by  strong  alkalis,  the  compound  being  decomposed  at  the 
same  time. 

If  morphine,  1  part,  oxalic  acid,  2  parts,  and  sulphuric  acid,  1"5 
part,  are  heated  together  at  115 — 120°  for  some  hours,  cooled  and 
mixed  with  a  large  excess  of  water,  a  yellowish-white  compound  of 
the  composition  CUII17NO4  or  C28H34N2O8  is  obtained.  Malonic  acid 
under  similar  conditions  yields  the  compound  CaoHagNaOio,  and  suc- 
cinic acid  the  compound  C32H42N2O12.  These  compounds  differ  by 
2CH2O.  They  are  white,  non-crystallisable  substances  which  become 
greenish  when  exposed  to  air  and  light.  They  are  insoluble  in  most 
neutral  solvents,  but  are  slightly  soluble  in  cold  water,  more  soluble 
in  hot  water.  They  behave  like  polyhydric  phenols,  and  when  mixed 
with  alkalis  oxidise  on  exposure  to  the  air,  forming  red  solutions. 
When  these  solutions  are  acidified,  they  deposit  a  deep  blue  flocculent 
precipitate  soluble  in  ether,  forming  a  violet-red  solution,  and  in 
chloroform  forming  a  blue  solution,  both  of  which  deposit  blue  crys- 
tals of  the  composition  C26H22N2O4  on  evaporation. 

The  same  compound,  morphi7ie-hlue,  is  obtained  with  all  three  of  the 
acids  above-mentioned.  At  100°,  it  contains  1  mol.  H2O,  which  is 
expelled  at  120 — 125°.  Each  of  the  products  from  the  bibasic  acids 
absorbs  2  mols.  of  oxygen  in  alkaline  solution,  and  forms  1  mol.  of 
morphine-blue.  This  compound  crystallises  in  slightly  oblique  prisms 
with  a  square  base,  which  are  red  by  transmitted  light  and  blue  by 
reflected  light.  They  have  no  action  on  polarised  light  and  melt  to  a 
blue  liquid  at  a  very  high  temperature.  They  are  insoluble  in  water, 
slightly  soluble  in  alcohol,  and  very  soluble  in  ether,  forming  a  solu- 
tion which  is  red  by  transmitted  light,  and  violet-red  by  reflected  light. 
It  also  dissolves  in  chloroform,  and  alkalis  remove  the  compound 
from  both  the  ethereal  and  the  chloroform  solution,  forming  blue 
solutions.  The  compound  in  fact  combines  with  alkalis  to  form  salts 
which  are  somewhat  stable  when  exposed  to  air.  C.  H.  B. 

Cinchonamine.  By  C.  Friedel  {Compt.  rend.,  105,  985—987). 
— The  crystals  examined  were  obtained  by  Arnaud  by  gradually  cool- 
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ing  an  alcoholic  solution.  They  formed  hexapfonal  prisms  terminated 
by  rhombohedral  faces,  the  faces  of  the  prisms  being  tangent  to  the 
edges  of  the  rhombohedron.  Sometimes  the  latter  is  modified  by 
other  faces.  Optical  examination  shows,  however,  that  the  rhombo- 
hedral form  is  only  apparent,  and  the  crystals  really  consist  of  three 
rhombic  sections  macled  along  the  faces  m,  and  the  faces  which  seem 
to  be  those  of  the  fundamental  rhombohedron  are  really  the  faces  a'. 
The  fundamental  form  is  a  rhombic  prism,  in  which  rnm  =  60°,  and 
b  :  h  =  1-6157.  The  other  angles  were  found  to  be  a'm  =  47"  89' ; 
a'p  =  51°  4'  (calc),  e^a  =  42°  2L'  (calc),  e^p  =  31°  45'  (calc), 
a'x  =  53°  29'  (calc.  53'  25')  xp  =  68°  10'  (calc.)  ;  xm  =  36°  42'. 

In  two  adjacent  sections  of  the  macle,  a' a'  =  84°  42'.  There  is  no 
outward  sign  of  the  structure,  ishe  faces  e^  and  x  being  perfectly 
united,  but  the  macles  are  not  always  regular,  especially  in  the  larger 
crystals.  The  crystals  do  not  become  unaxial  at  a  higher  tempera- 
ture C.  H.  B. 

Alkaloid  from  Solanum  Grandiflora.  By  D.  Freire  (CompL 
rend.,  105, 1074— 1076).— The  so-called  "  Wolf  Fruit  "  of  Brazil  is  the 
fruit  of  Solanum  grandiflora,  var.  pulverulentem.  Externally  it  is 
green,  but  the  sarcocarp  is  white,  somewhat  thick,  and  has  a  bitter 
and  disagreeable  taste.  It  was  treated  with  water  and  calcium 
hydroxide,  evB-porated  to  dryness  on  the  water-bath,  and  the  residue 
extracted  with  absolute  alcohol  and  the  solution  filtered.  The  liquid 
was  then  concentrated  to  a  small  bulk,  resinous  matter  being  removed 
as  it  separated.  After  cooling,  the  semi-solid  residue  was  treated 
with  dilute  hydrochloric  acid,  which  dissolved  the  alkaloid  but  left 
the  resinous  matter  undissolved.  The  acid  solution  was  decolorised 
by  animal  charcoal,  precipitated  with  ammonia,  and  the  precipitate 
washed  with  water  and  dried  over  sulphuric  acid. 

The  alkaloid  thus  obtained  is  a  white  substance  with  a  very  bitter 
taste,  insoluble  in  water  but  soluble  in  alkalis  and  dilute  acids. 
When  heated  with  potassium  hydroxide,  it  gives  off  ammonia,  and  its 
solution  gives  the  usual  reactions  for  alkaloids.  With  platinum 
tetrachloride,  it  gives  a  yellow  precipitate;  mercuric  potassium  iodide, 
a  yellow  precipitate;  tannin,  a  turbidity;  ammonia,  a  white  precipi- 
tate ;  concentrated  sulphuric  acid,  an  egg-yellow  colour  changing  to 
red;  with  sulphuric  acid  and  manganese  dioxide,  a  yellow  colour 
becoming  first  green  and  then  violet ;  concentrated  nitric  acid,  a 
purplish-red  colour.  The  molecular  weight  as  determined  by  means 
of  the  platinum  compound  is  2364. 

The  author  proposes  to  call  this  alkaloid  grandiflorine.  It  is  an 
energetic  poison,  and  the  fruit  itself  kills  sheep  which  eat  it,  hence 
its  name.  C.  H.  B. 

Trigonelline.  By  E.  Jahns  {Ber.,  20, 2840— 2843).— Trigonelline 
(Abstr.,  1886,  85),  when  heated  at  120°  with  an  aqueous  solution  of 
barium  hydroxide  saturated  at  the  boiling  point,  yields  the  whole  of 
its  nitrogen  as  methylamine,  and  when  heated  with  excess  of  hydro- 
chloric acid  (sp.  gr.  =  1*2)  at  260 — 270°  is  converted  into  nicotinic 
acid  and  a  combustible  gas  burning  with   a  green  flame,  probably 
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metbyl  chloride. '  On  these  grounds,  trigonelline  is  regarded  as  iden- 
tical with  the  methylbetaiue  of  nicotinic  acid,  and  a  comparison  of 
the  properties  of  the  two  substances  shows  this  to  be  the  case. 

W.  P.  W. 
Alkaloids  extracted  from  the  Bark  of  the  Xanthoxylon 
Senegalense.  By  Giacosa  and  Monari  (Gazzetta,  17,  362 — 367). — 
On  extracting  the  bark  of  the  Xanthoxylon  senegalense  (ariar-root) 
with  petroleum,  an  oil  is  obtained,  from  which  a  crystalline  substance 
separates ;  this  contains  no  nitrogen,  and  when  purified  has  a  white 
micaceous  appearance,  melts  at  120 — 125",  and  gives  a  purple-red 
coloration  with  chloroform  and  sulphuric  acid.  It  is  probably  a 
pseudocholesterin,  but  sufficient  material  was  not  at  hand  for  a  more 
complete  investigation.  The  bark,  after  treatment  with  petroleum, 
gives  on  prolonged  boiling  with  alcohol  a  brownish  extract,  from 
which,  on  addition  of  alkali,  a  yellowish  solid  is  obtained.  This 
consists  of  two  alkaloids,  one  of  which  is  amorphous  and  insoluble  in 
hot  water,  the  other  crystalline  and  soluble.  The  former  was  not 
further  examined  ;  the  latter  forms  a  hydrochloride,  crystallising  in 
minute  needles  or  prisms,  soluble  in  cold  water,  and  of  intensely  bitter 
taste.  The  nitrate  crystallises  in  needles  melting  at  215 — 220° ;  the 
platinochloride  forms  sparingly  soluble  yellowish  prisms.  The  insoluble 
alkaloid  produces  muscular  irritation  with  coagulation  of  myosin,  and 
physiological  disturbances  analogous  to  those  observed  with  veratrine. 
The  compounds  were  not  analysed.  V.  H.  V. 

Formation  of  Peptone.  By  A.  Clermont  (Gompt.  rend.,  105, 
1022 — 1023). — 20  grams  of  chopped  meat  is  mixed  with  30  grams 
of  water  and  0*5  gram  of  sulphuric  acid,  and  heated  in  sealed  tubes 
at  180°  for  six  hours.  The  products  are  gases  and  a  sliglitly  brown 
liquid,  which  is  easily  filtered.  When  evaporated  to  dryness,  ammo- 
niacal  vapours  are  given  off,  and  the  residue  dissolves  readily  in  water. 
The  solution  is  not  affected  by  boiling,  nor  by  hydrochloric,  nitric,  or 
acetic  acids,  but  it  is  precipitated  by  4  vols,  alcohol  of  90°,  or  by 
tannin,  mercuric  chloride,  or  platinic  chloride.  4  grams  of  peptone 
are  obtained  from  20  grams  of  fresh  meat.  When  heated  with  water 
without  any  acid,  the  meat  is  converted  into  syntonin,  which  is 
readily  converted  into  peptone  by  pepsin  at  35°  in  a  slightly  acid 
solution.  C.  H.  B. 

Mucin  of  the  Submaxillary  Gland.  By  0.  Hammarsten  (Zeit. 
ythysiol.  Chem.  12,  163-195). — Obolensky  (Ffluger's  Archiv,  4,  336) 
and  Landwehr  {Zeit.  physiol.  Chem.,  5,  371)  have  both  made  analyses 
of  submaxillary  mucin,  but  their  method  of  preparing  the  mucin  was 
faulty.  In  the  present  research,  the  following  method  was  first 
employed  :  the  glands  were  extracted  with  water,  the  extract  filtered, 
and  freed  from  microscopic  elements  by  centrif ugalising  ;  acetic  acid 
was  used  to  precipitate  the  mucin  from  this  solution  ;  the  precipitate 
had  a  stringy  character.  Attempts  were  then  made  to  wash  this  pre- 
cipitate free  from  proteids  by  water  acidified  with  acetic  acid,  the 
precipitate  being  repeatedly  well  kneaded  with  the  aciditied  water ; 
this  was  found  to    be  exceedingly  difficult.     The  mucin  was  redis- 
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solved  in  faintly  alkaline  water,  and   reprecipitated  by  acetic  acid 

several  times,  but  there  was  always  the  same  difficulty  in  freeing  it 
from  proteids.  This  was  found  to  be  due  to  the  presence  in  the 
gland  extract  of  a  prote'id  which  is  precipitable  by  acetic  acid,  and 
which  is  with  difficulty  soluble  in  excess  of  that  reagent.  It  belongs 
to  the  class  of  proteids  to  which  the  name  nucleo-albumin  has  been 
given.  The  older  method  of  extracting  the  mucin  from  the  glands 
with  a  weak  alkali  was  not  used,  because  it  was  found  that  sub- 
maxillary mucin  is  readily  decomposed  by  this  treatment.  The  nucleo- 
albumin  contains  17  per  cent,  of  nitrogen  ;  and  it  was  admixture  with 
this  substance  that  gave  in  Landwehr's  analyses  the  somewhat  higher 
percentage  of  nitrogen  than  was  found  subsequently  in  the  present 
research.  The  new  method  ultimately  adopted  for  the  preparation  of 
the  mucin  was  as  follows  r  the  clear  water}'^  extract  was  acidified  with 
hydrochloric  acid  until  the  percentage  of  the  latter  reached  0*1 — 
0*15  ;  the  mucin  which  was  first  precipitated  was  redissolved  when 
the  acid  present  reached  the  percentage  mentioned.  The  mixture  was 
then  diluted  with  three  to  five  times  its  bulk  of  distilled  water ;  by  this 
means  the  mucin  was  precipitated,  and  the  nucleo-albumin  remained 
in  solution.  This  process  was  repeated  several  times,  until  ulti- 
mately the  mucin  was  obtained  pure.  Repeated  precipitation  and 
re-solution  by  this  method  does  not  alter  the  physical  properties  of 
the  precipitate,  which  occurs  in  sticky,  yellowish  strings,  nor  does  it 
alter  its  chemical  properties  or  its  elementary  composition.  This  is 
in  contrast  with  what  occurs  with  dilute  alkalis;  a  0*1  per  cent,  solu- 
tion of  sodium  hydroxide,  or  saturated  or  half  saturated  lime-water 
dissolves  the  mucin ;  but  when  precipitated  by  acetic  acid  its  stringy 
character  is  lost,  and  the  precipitate  is  flocculent ;  ammonia  is  given 
off  in  small  quantities,  and  the  percentage  of  nitrogen  in  the  pre- 
cipitate increases,  the  precipitate  probably  consisting  of  acid  albu- 
min. 

The  mucin  prepared  in  the  manner  described  was  washed  with  water 
by  decantation  ;  when  free  from  acid,  it  becomes  white  in  colour,  but 
becomes  again  brownish-yellow  on  the  addition  of  acetic  acid  ;  it  was 
then  washed  with  alcohol  and  ether,  and  dried.  Elementary  analysis 
of  seven  preparations  gave  the  following  average  results  in  per- 
centages :— C,  48-84  ;  H,  6-8  ;  N,  12-32  ;  S,  0-843 ;  ash,  0-35.  Previous 
statements  as  to  the  absence  of  sulphur  in  mucin  appear  to  be  incorrect. 
The  extremely  small  quantity  of  phosphorus  found  might  have  been 
contained  in  the  ash.  The  percentage  composition  corresponds 
closely  with  that  obtained  by  Loebisch  (Abstr.,  1886,  166),  for  tendon 
mucin.  Mucin  prepared  in  this  way  was  found  to  be  acid  in  reaction  ; 
this  cannot  be  from  union  with  the  acid  during  its  preparation,  as  the 
quantity  of  chlorine  found  by  analysis  was  so  excessively  small ;  but 
mucin  is  probably  itself  of  the  nature  of  an  acid.  A  neutral  solution 
of  mucin  in  8  per  cent,  sodium  chloride  solution  does  not  coagulate 
on  heating,  and  even  after  adding  acetic  acid  it  only  becomes  slightly 
cloudy. 

Alcohol  precipitates  mucin  from  a  neutral  solution;  the  precipitate  is 

soluble  in  water,  unless  sodium  chloride  is  present,  in  which  case  the 

>recipitate  is  very  insoluble.     Mineral  acids  in  small  quantities  pre- 
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cipitafce  miicin,  and  the  precipitate  is  soluble  in  excess.  Copper 
sulphate  and  ferric  chloride,  mercuric  chloride,  lead  acetate,  potassium 
dichromate,  and  potassium  alum,  all  give  slimy,  gelatinous  precipi- 
tates. Potassio-mercuric  iodide  gives  no  precipitate.  Saturation  with 
maw-nesium  sulphate  or  sodium  chloride  precipitates  mucin  ;  Millon's, 
Adarakiewicz's,  and  the  xanthoproteic  reactions  are  all  given  by 
mucin.  By  heating  with  dilute  mineral  acids,  a  reducing  substance  is 
obtained.  Potassium  ferrocyanide  gives  no  precipitate,  or  only  a 
cloudiness  in  a  solution  of  mucin  in  dilute  hydrochloric  acid.  A 
sodium  chloride  solution  can  be  pretty  strongly  acidified  by  acetic  acid 
before  precipitation  occurs ;  and  potassium  ferrocyanide  added  to  such 
a  mixture  produces  no  precipitate.  Tannic  acid  in  small  quantities 
causes  the  liquid  to  become  slimy  and  thick,  and  in  excess  causes  pre- 
cipitation. Of  the  varieties  of  mucin  hitherto  described,  this 
approaches  nearest  to  tendon  mucin,  but  it  differs  from  that  in  its 
solubility  in  dilute  hydrochloric  acid,  and  its  behaviour  to  weak 
alkalis.  W.  D.  H. 

The  Mucin  of  Bile.  By  L.  Paijkull  (^Zeit.  pJiysiol.  Chem.,  12, 
196 — 210). — Landwehr  (Zeit.  physiol.  Chem.,  8,  114)  was  the  first 
to  point  out  that  the  slimy  substance  in  bile  is  not  true  mucin  ;  he 
considered  it  to  be  a  mixture  of  globulin  with  bile  salts.  An  exa- 
mination of  his  analytical  results  shows  that  there  is  some  difficulty 
in  accepting  this  view ;  for  instance,  the  percentage  of  nitrogen 
in  bile-raucin  is  13'8 ;  in  paraglobulin,  15"85 ;  and  in  glycocholic 
acid  2-5 ;  there  must  therefore  be  15*4  per  cent,  of  glycocholic 
acid  in  the  mixture  called  bile-mucin.  The  percentage  of  carbon 
on  this  calculation  ought  to  be  55"01,  but  it  is  only  5.3"09.  More- 
over, although  Landwehr  states  that  a  mixture  of  sodium  glyco- 
cholate  with  serum- globulin  has  the  physical  characters  of  bile- 
mucin,  it  was  found  in  this  research  that  a  mixture  of  globulin  with 
bile  deprived  of  its  so-called  mucin  did  not  produce  the  cha- 
racteristic sliminess  of  normal  bile.  The  usual  method  of  preparing 
mucin  is  not  applicable  to  bile,  as  the  bile-mucin  is  slightly  soluble  in 
excess  of  acetic  acid.  By  dialysis,  the  mucin  can  be  readily  freed  from 
bile  salts,  but  not  so  readily  from  bile  pigment ;  moreover,  putrefaction 
is  apt  to  ensue  when  dialysis  is  prolonged.  The  method  ultimately 
adopted  was  to  precipitate  the  mucin  with  five  times  its  volume  of 
absolute  alcohol ;  the  precipitate  was  collected  and  freed  from  alcohol 
by  centrifugalising,  redissolved  in  water,  and  again  precipitated  by 
alcohol.  By  thus  quickly  removing  the  alcohol,  the  mucin  was  "not 
rendered  insoluble.  The  properties  of  a  0*23  per  cent,  solution  of  this 
so-called  mucin  were  as  follows  : — 

On  heating  a  neutral  solution,  it  coagulated  on  boiling.  After  the 
addition  of  a  trace  of  acetic  acid,  which  caused  no  precipitation  at 
the  ordinary  temperature,  it  coagulated  on  heating,  like  a  proteid 
solution.  More  acetic  acid  caused  precipitation  without  heat,  and  the 
precipitate  dissolved  in  excess  although  with  some  difficulty  ;  this 
acetic  acid  solution  was  precipitated  by  potassium  ferrocyanide, 
potassio-mercuric  iodide,  mercuric  chloride,  and  tannic  acid.  Hydro- 
chloric acid  in  very  small  quantities  caused  a  flocculent  precipitate, 
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whicli  dissolved  easily  in  excess.  Copper  sulphate,  ferric  chloride, 
potassio-mercuric  iodide,  lead  acetate,  and  potash  alum  gave  abun- 
dant precipitates  when  added  to  a  neutral  solution.  Saturation  with 
sodium  chloride  or  magnesium  sulphate  gave  precipitates ;  the  solu- 
tion also  gave  the  xanthoproteic,  Millon's,  and  Adamkiewicz's  reaction. 

A  solution  of  the  mucin  in  hydrochloric  acid  (0'3  per  cent.)  gave 
no  precipitate  when  digested  for  some  time  at  40° ;  but  if  pepsin  were 
first  added,  a  flocculent  precipitate  formed,  as  in  solutions  of  nucleo- 
albumins.  Prolonged  heating  with  dilute  mineral  acids  yielded  no 
reducing  substance. 

The  following  are  the  results  of  elementary  analysis : — C,  50*89  ; 
H,  6-735 ;  N,  16-14 ;  and  S,  1*66  per  cent. 

The  so-called  mucin  of  bile  is  regarded,  not  as  true  mucin,  nor  as  a 
mixture  of  globulin  with  bile  salts,  but  as  a  nucleo-albumin.  Small 
quantities  of  true  mucin  derived  from  the  walls  of  the  gall-bladder 
appear  to  be  also  present  in  certain  cases.  W.  D.  H. 


Physiological    Chemistry, 


Relation  of  Carbohydrates  in  Food  to  Digestive  Ferments. 
By  A.  Stutzer  and  A.  Isbert  (Zeit.  •physiol.  Chem.,  12,  72 — 94). — 
The  question  of  the  artificial  digestion  of  carbohydrates  is  taken  up 
from  the  same  point  of  view  as  that  of  proteids  (Abstr.,  1887,  861, 
388,  1229);  namely,  can  quantitative  estimations  be  obtained  of  the 
digestible  and  indigestible  portions  of  carbohydrates  by  the  succes- 
sive treatment  of  the  fodder  with  the  various  diastatic  ferments  ?  It 
is  already  well  known  that  certain  carbohydrates,  such  as  starch  and 
sugar,  are  more  digestible  than  certain  others,  such  as  cellulose, 
which  is  not  attacked  by  the  digestive  juices,  but  only  by  putrefac- 
tive agents. 

Standard  solutions  of  ptyalin  (from  pig's  salivary  glands)  of  malt 
diastase,  of  pepsin,  and  of  pancreatin  were  prepared ;  the  two  last 
being  the  same  as  those  used  in  previous  experiments.  Ptyalin  acts 
best  at  40°,  diastase  at  60°  ;  pancreatic  fluid  acts  on  starch  better  in 
a  neutral  than  an  alkaline  fluid  :  not  at  all  in  an  acid  one.  Clover- 
hay,  wheat-meal,  and  white  bread  were  the  kinds  of  food  used  ;  and 
tables  are  given  of  the  prote'id,  fat,  carbohydiate,  ash,  and  water  in 
each  of  these.  Fat  was  in  all  cases  first  removed  by  extracting  with 
ether.  2  grams  of  the  food  was  used  in  each  experiment ;  this  was 
boiled  with  100  c.c.  of  water,  and  when  cool  the  ferment  solution  was 
added  ;  200  c.c.  of  the  ptyalin  solution  with  which  it  was  kept  at 
37 — 40°  for  two  hours :  or  25  c.c.  of  the  solution  of  diastase  for 
the  same  length  of  time  at  60 — 65°.  The  residue  was  then  filtered 
off  through  asbestos,  and  exposed  to  the  action  of  400  c.c.  of  the 
peptic  fluid ;  it  was  again  freed  from  digestive  fluids  by  filtration 
before  being  exposed  for  three  hours  to  the  action  of  the  pancreatic 
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ferment  at  37 — 40°.  The  weight  of  the  final  residue  (minus  ash, 
the  carbonic  anhydride  being  driven  off  bj  nitric  acid)  gave  the  un- 
digested organic  substance  (a)  ;  the  nitrogen  in  this  was  estimated, 
multiplied  bj  6"25,  and  the  product  gives  the  undigested  prote'id  (b) ; 
the  difference  between  (a)  and  (6)  gives  the  undigested  carbohydrate. 

The  first  series  of  analyses  are  those  in  which  the  food  was  sub- 
jected either  to  the  action  of  ptyalin  or  diastase,  and  to  the  subse- 
quent action  in  most  cases  of  pepsin.  Full  details  in  tabular  form  are 
given  of  these  and  the  following  analyses;  and  the  following  con- 
clusions are  drawn  : — 

(1.)  A  feebly  alkaline  solution  of  ptyalin  acts  better  than  a 
neutral,  and  this  better  again  than  a  feebly  acid  one. 

(2.)  For  substances  which  are  rich  in  digestible  carbohydrates, 
like  wheat-meal,  the  optimum  of  digestion  with  a  neutral  ptyalin 
solution  (which  was  the  one  usually  employed)  was  obtained  when 
100  c.c.  of  the  solution  was  present  to  every  gram  of  the  food.  When 
food,  such  as  hay,  in  which  the  digestible  carbohydrates  was  small  in 
quantity  was  used,  half  this  amount  sufiiced. 

(3.)  25  c.c.  of  the  diastase  solution  was  sufficient. 

(4.)  Ptyalin  alone  worked  better  than  diastase,  but  when  followed 
by  the  action  of  pepsin  they  gave  identical  results. 

(5.)  Neutral  ptyalin  solution  dissolves  some  amount  of  proteid. 

The  second  series  of  analyses  was  one  in  which  the  pancreatic  fluid 
alone  acted.  100  c.c.  of  the  neutral  fluid  gave  the  optimum  of  diges- 
tion on  the  carbohydrates,  but  the  action  was  not  so  great  as  with 
ptyalin  or  diastase  alone.  Alkaline  pancreatic  fluid  acts  best  on 
proteids. 

The  tJiird  series  were  experiments  in  which  the  action  of  ptyalin  or 
diastase  was  followed  by  that  of  the  neatral  pancreatic  fluid  :  the  best 
results  being  obtained  when  ptyalin  was  first  used.  The  additional 
action  of  the  pancreas  is,  however,  very  small. 

The  fourth  series  were  experiments  in  which  the  action  of  either 
ptyalin  or  diastase  was  followed  by  that  of  both  pepsin  and  pancreatic 
ferment ;  but  the  optimum  was  the  same  whether  ptyalin  or  diastase 
was  used.  Although  the  pancreatic  juice  by  itself  acts  on  amyloids 
best  when  neutral,  yet,  after  the  action  of  the  other  ferments,  the 
best  results  are  obtained  when  it  is  feebly  alkaline. 

It  is  not,  however,  believed  that  these  results  are  comparable  with 
what  is  obtained  in  natural  digestion,  because  the  bacteria  which  occur 
in  the  intestines  and  which  act  so  energetically  on  carbohydrates,  are 
left  out  of  account.  It  is  possible,  however,  that  the  method  of  arti- 
ficial digestion  may  furnish  us  with^  a  means  of  estimating  cellulose 
quantitatively.  W.  D.  H. 

Changes  in  Carbohydrates  in  the  Alimentary  Canal.    By  J. 

Seegen  {Pfliiger's  Archiv,  40,  38 — 48). — Cane-sugar  and  starch  are 
the  carbohydrates  most  used  as  food;  the  former  is  inverted  in  the 
stomach  (Hoppe-Seyler)  ;  the  latter  is  converted  into  erythrodextrin 
in  the  stomach,  and  sugar  is  formed  from  it  in  the  intestine  by  the 
action  of  the  pancreatic  and,  according  to  some,  of  the  intestinal  juice 
also.      Nasse  named  the  sugar  so  formed  ptyalose ;    v.  Mering  and 
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Muscnlus  showed  that  this  is  identical  with  maltose.     On  the  other 
hand,  the  sugar  present  in  the  blood  and  that  which  leaves  the  liver  is 

dextrose. 

The  present  research  is  devoted  to  a  reinvestigation  of  these 
points.  Animals  were  fed  for  some  days  on  cane-sagar,  and  then 
killed  ;  the  contents  of  stomach  and  intestines  were  examined,  and  the 
following  conclusions  drawn:  the  stomach  inverts  sugar;  besides 
cane-sugar,  a  certain  quantity  of  reducing  sugar  was  also  found.  The 
small  intestine  contained  no  cane-sugar;  after  boiling  the  contenis 
with  hydrochloric  acid,  the  amount  of  suscar  remained  the  same  ;  the 
sugar  present  is  therefore  invert  sugar  ;  24  hours  after  death,  no  sagar 
is  found  in  the  stomach,  and  only  traces  in  the  intestine,  the  sugar 
having  been  changed  into  lactic  acid.  In  the  portal  blood,  a  certain 
quantity  of  reducing  sugar  is  found,  but  after  boiling  with  acid  there 
was  no  increase  in  reduction,  showing  that  cane-sugar  is  not  absorbed 
as  such,  or  if  it  is,  in  such  small  quantities  as  not  to  be  recognisable 
by  this  method ;  the  latter  is  probably  the  more  correct  statement,  as 
cane-sugar  is  sometimes  found  in  the  urine. 

In  experiments  in  which  starch  (starch-meal,  potatoes,  and  rice)  was 
used,  it  was  found  that  erythrodextrin  was  present  in  the  stomach,  but 
only  traces  of  sugar  which  might  have  been  formed  by  the  saliva, 
The  small  intestine  also  contains  dextrin,  probably  achroodextrin, 
and  a  reducing  sugar ;  on  boiling  the  contents  of  the  small  intestine 
with  acid,  the  reducing  power  is  increased;  this  is  due  to  the  conver- 
sion of  dextrin  into  sugar;  if  the  dextrin  is  first  precipitated  by 
alcohol,  and  the  residue  treated  with  acid,  there  is  no  increase  in  the 
reducing  power ;  the  sugar  is  therefore  grape-sugar.  It  is  possible 
that  starch  is  converted  into  maltose  by  the  pancreatic  secretion,  and 
then  by  the  further  action  of  the  intestinal  juice  into  dextrose  (Brown 
and  Heron,  Abstr.,  1880,  903).  Absorption  takes  place  so  rapidly 
that  only  small  amounts  of  the  products  of  digestion  are  obtainable. 
In  the  portal  blood,  dextrose  was  found,  and  in  one  instance  dextrin 
also.  W.  D.  H. 

From  what  Material  does  the  Liver  form  Sugar  ?  By  J.  Seegen 
(Pflugers  Archiv,  40,  48 — 64). — The  liver  continues  to  form  sugar  after 
removal  from  the  body ;  in  fact,  as  long  as  its  cells  retain  vitality 
and  the  quantity  formed  is  not  in  proportion  to  the  glycogen  lost 
(Seegen  and  Kratschmer,  Abstr.,  1882,  540).  By  researches  of  three 
kinds,  (1)  using  various  materials,  for  instance,  peptones  as  food ; 
(2)  injecting  these  substances  into  the  blood  ;  and  (3)  placing  the 
excised  liver  in  contact  with  them,  it  was  shown  that  peptone  was 
one  substance  from  which  the  liver  forms  sugar.  The  blood  in  the 
hepatic  vein  contains  twice  as  much  sugar  as  the  portal  vein,  whether 
the  food  contains  carbohydrate  or  not ;  fat  and  prote'id  seem  to  be 
the  substances  from  which  the  liver  normally  forms  sugar.  The  sugar 
formed  from  glycogen  by  diastatic  ferments  is  maltose,  whereas  that 
found  in  the  blood  leaving  the  liver  is  dextrose. 

Chittenden  and  Lambert  (Studies  from  Lab.  Physiol.  Chem.,  Yale 
Univ.,  1885)  obtained  results  which  showed  that  although  the  total 
carbohydrates  are  increased  by  peptone,  the  sugar  is  increased  but 
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little ;  they  adhere  to  the  view  generally  held  that  the  sugar  is  formed 
from  glycogen.  They  also  speak  of  the  sugar  which  leaves  the 
liver  as  a  mixture  of  maltose  and  dextrose.  A  large  amount  of  the 
present  paper  is  devoted  to  a  criticism  of  the  methods  and  results 
of  Chittenden  and  Lambert.  W.  D.  H. 

Pate  of  Lecithin  in  the  Body.  By  K.  Hasebeoek  {Zeit.  physiol 
Cliem.,  12,  148— 162).— Bokay  (Zeit.  physiol  Gliem.,  1,  157)  showed 
that  the  pancreatic  juice  splits  lecithin  into  a  fatty  (oleic,  palmitic,  or 
stearic)  acid,  choline  or  neurine,  and  glycero- phosphoric  acid.  The 
question  which  is  investigated  in  the  present  research  was  what 
happens  to  these  three  products  of  decomposition.  The  fatty  acid 
doubtless  behaves  like  fatty  acids  from  adipose  tissue,  being  partly 
saponified  and  separated  from  the  body  as  calcium  compounds,  partly 
absorbed  and  further  oxidised  in  the  body  to  form  carbonic  anhydride 
and  water.  Choline,  as  has  been  shown  by  Brieger's  work  on 
ptomaines,  is  a  type  of  poisonous  alkaloids  obtained  by  the  putrefac- 
tion of  organic  substances.  It  is  perhaps  here  also  obtained  from 
lecithin,  which  has  a  wide  distribution  in  the  animal  kingdom. 
Putrefaction  has  an  important  part  to  play  in  the  alimentary  canal. 
The  process  of  putrefaction  in  both  neurine  and  glycero-phosphoric 
acid  outside  the  body  was  studied  according  to  Hoppe-Seyler's 
method  and  with  the  apparatus  used  by  him  {Zeit.  physiol.  Chem.,  1, 
561).  A  mixture  of  choline  hydrochloride,  sewer-mud,  calcium 
carbonate  and  water  was  kept  at  the  ordinary  temperature,  and  the 
gases  which  came  off  in  large  quantities  were  collected  and  analysed. 
They  were  found  to  consist  of  carbonic  anhydride  18  to  20,  and 
methane  80  to  82  per  cent.  After  two  months,  when  all  evolution  of 
gas  had  ceased,  the  liquid  residue  was  examined  microscopically, 
zoogloea  colonies  being  found.  Some  was  injected  hypodermically  in 
a  rabbit  but  without  ill  results.  On  analysis  it  was  found  to  contain 
large  quantities  of  ammonia,  and  traces  of  first  substitution  products ; 
of  higher  substitution  basic  products  such  as  trimethylamine  there 
was  none.  If  a  similar  decomposition  occurs  in  the  intestine,  it  may 
be  concluded  that  carbonic  anhydride,  methane,  and  ammonia  are 
formed  from  choline  there.  This  gives  us  a  fresh  source  of  methane 
in  the  intestine ;  Hoppe-Seyler  and  Tappenier  (Abstr.,  1887,1131) 
have  shown  that  cellulose  is  one  source  ;  and  Hoppe-Seyler  (Abstr., 
1887,  1135)  has  shown  that  acetates  form  another.  Choline,  more- 
over, is  not  an  unimportant  source  of  marsh-gas,  as  lecithin  is 
largely  contained  in  eggs,  meat,  and  in  leguminous  and  other  seeds-. 

On  subjecting  glycero-phosphoric  acid  to  similar  treatment,  it  was 
not  found  to  yield  any  gases,  or  only  minute  quantities  such  as 
probably  came  from  the  mud  used.  The  conclusion  is  therefore 
drawn  that  the  acid  is  absorbed  as  such.  This  coincides  with  the 
observation  of  Sotnischewsky  (Zeit.  physiol.  Ghem.,  4,  215),  who 
found  it  unaltered  in  the  urine.  W.  D.  H. 

Relative  Nutritive  Value  of  Fat  and  Carbohydrate.     By  0. 

Kellnee  (Zeit.  physiol.  Chem.,  12,  113 — 115). — By  feeding  a  horse  on 
starch  and  linseed  oil  respectively,  and  calculating  the  work  done,  it 
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was  fonnd  that  tlie  energy  of  one  part  of  fat  is  equal  to  that  of  2*6  parts 
of  starch.  W.  D.  H. 

Feeding  with  Earth-nut  and  Palm  Cake.  By  M.  Scheodt 
(Bied.  Centr.,  1887,  624 — 626). — The  animals  employed  were  cows, 
and  they  were  fed  with  palm-nnt  cake  containing:  15  per  cent,  albu- 
minoids, whilst  in  the  other  periods  of  feeding  they  received  earth- 
nut  cake,  which  contained  three  times  that  quantity. 

Earth-nut  cake  cannot  be  replaced  by  a  similar  quantity  of  palm 
cake  without  a  loss  of  milk,  fat,  and  dry  matter, ;  and  cotton  cake 
produces  the  best  results  of  all  known  cakes.  E.  W.  P. 

Change  of  Chemical  Composition  of  Muscle  by  Fatigue.  By 
A.  MoNARi  (Gazzetta,  17,  367 — 385). — In  this  paper  a  further  account 
is  given  of  the  variation  of  the  chemical  composition  of  muscle 
induced  by  fatigue.  Full-grown  dogs  were  killed  after  repose  and 
after  protracted  exercise,  and  their  muscles  separated  and  worked  up 
by  well-known  methods.  The  relation  of  creatine  to  creatinine  was 
determined  in  each  case  and  the  results  are  set  forth  in  extensive  tables. 
The  main  conclusions  arrived  at  are  that  (i)  the  proportion  both  of 
creatine  and  creatinine  is  increased  by  fatig-ue ;  (ii)  in  certain  condi- 
tions of  labour,  the  proportion  of  creatinine  can  exceed  that  of  the 
creatine  by  one-half  ;  (iii)  in  some  cases  the  quantity  of  creatine  in 
the  wearied  muscle  is  less  than  that  present  in  the  muscle  in  a  state  of 
repose,  but  then  a  greater  proportion  of  creatine  is  formed  owin?  to 
the  transformation  of  the  one  into  the  other ;  (iv)  that  the  creatinine  is 
produced  by  transformation  of  the  creatine  ;  (v)  xanthocreatinine  is 
also  produced,  and  in  a  proportion  about  one- tenth  of  the  creatinine. 

Y.  H.  V. 

Formation  of  Xanthocreatinine  in  the  Organism.  By  A. 
MoNARi  (Gazzetta,  17,  360 — 362). — In  this  paper  in  addition  to  the  pre- 
vious observations  (Abstr.,  1887,  61 5)  an  analysis  is  given  of  the  com- 
pound of  xanthocreatinine  with  zinc  chloride,  which  points  to  a  formula 
(C6HioN402i)2,ZnCl2.  This  substance  cannot  however  be  completely 
separated  from  the  similar  compound  with  creatine.  Y.  H.  Y. 

Scatoxylsulphuric  Acid  and  Scatole  Pigment.  By  B.  Mesteb 
(Zeit.  physiol.  Chem-.,  12, 130 — 144). — Brieger  (Zeit.  physiol.  Chem.,  4, 
414)  showed  that  scatole  when  administered  to  animals  leaves  the 
body  in  the  urine  as  an  ethereal  hydrogen  sulphate,  and  the  chromo- 
gen  of  a  red  pigment  is  often  also  observed  ;  this  occurs  also  in 
human  urine.  J.  Otto  (Pfingers  ArcMv,  33,  614)  obtained  this 
pigment  from  the  urine  of  a  diabetic  patient  in  considerable  quantity, 
and  showed  by  its  reactions  and  analysis  that  it  consisted  of  scatoxyl 
potassium  sulphate.  In  the  present  experiments,  scatole  was  prepared 
synthetically  by  E.  Fischer's  method  (Abstr.,  1886,  806),  and  it  was 
given  in  doses  of  6  grams  daily  to  a  dog ;  it  was  afterwards  found 
advisable  to  reduce  this  to  half,  as  so  large  a  dose  caused  sickness 
occasionally  but  never  diarrhoea.  Observations  were  made  on  the 
relations  of  the  normal  sulphates  and  the  ethereal  hydrogen 
sulphates,    but    the    variations   were    within    normal    limits.     The 
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nrine  passed  during  three  weeks  was  collected,  and  G.  Hoppe- 
Seyler's  method  [Zeit.  physiol.  Ghem.,  7,  423)  for  the  separation 
of  salts  of  indoxylsulphuric  acid  was  adopted  for  the  preparation 
of  scatoxyl  potassium  sulphate,  but  unsuccessfully,  either  none 
of  the  salt  or  the  merest  traces  being  obtained.  The  pigment 
cannot  therefore  be  a  compound  of  scatoxylsulphuric  acid,  but  the 
chromogen  is  of  an  unknown  nature.  The  urine  used  contained 
abundance  of  the  pigment,  which  was  formed  by  adding  hydrochloric 
acid  to  an  alcoholic,  ethereal,  or  watery  extract  of  the  evaporated 
urine.  The  urine  also  reduced  alkaline  copper  hydroxide  solutions, 
and  was  laevorotatory.  A  series  of  observations  were  made  on  the 
daily  relations  of  ordinary  sulphates  to  ethereal  hydrogen  sulphates, 
and  the  quantity  of  pigment  present  in  the  urine  during  the  admini- 
stration of  scatole.  Of  12  grains  given  during  seven  days,  not  more 
than  one-fifth  was  passed  as  scatoxylsulphuric  acid.  There  is  a 
slight  increase  of  ethereal  hydrogen  sulphates  produced  in  the  nrine 
by  giving  scatole,  and  the  normal  sulphates  are  slightly  diminished. 
After  prolonged  feeding  on  scatole,  however,  the  ethereal  hydrogen 
sulphates  are  diminished  in  the  urine,  this  may  be  due  to  scatole  being 
an  antiseptic ;  moreover  the  quantity  of  pigment  varies  without  any- 
fixed  relation  to  the  amount  of  these  compounds.  The  pigment  is 
apparently  an  oxidation  product  of  the  chromogen,  as  its  formation  is 
prevented  by  the  simultaneous  action  of  reducing  agents  like  nascent 
hydrogen. 

Elementary  analyses  are  not  concordant,  but  the  author  considers 
that  they  approach  to  what  would  be  attained  from  scatoxyl  itself ;  he 
considers  that  the  pigment  is  an  oxidation  product  of  scatoxyl  with  a 
simultaneous  condensation  of  two  molecules.  It  is  amorphous  ;  on 
heating  it  loses  10  per  cent,  of  water.  A  solution  of  the  chromogen 
at  first  colourless  becomes  dark- violet  and  later  brown  on  exposure  to 
air.  It  dissolves  in  hydrochloric  and  sulphuric  acids  with  a  red,  and 
in  alkalis  with  a  yellow  colour.  It  is  soluble  in  alcohol,  arayl  alcohol, 
ether  and  chloroform,  but  not  in  water.  It  is  apparently  unaltered  by 
ammoniacal  fermentation. 

A  certain  part  of  the  scatole  is  found  unchanged  in  the  faeces.  The 
result  of  giving  scatole  as  food  thus  differs  considerably  from  what 
follows  the  administration  of  indole.  The  property  of  the  urine  in 
rotating  polarised  light  to  the  left  may  indicate  that  the  chromogen  is 
a  compound  of  glycuronic  acid  analogous  to  indoxylglycuronic  acid. 

This  pigment  is  perhaps  the  same  as  the  pigment  described  in 
normal  human  urine  under  various  names — urorubin,  uroros^in, 
uroerythrin,  purpurin,  &c. 

The  effects  of  administering  phenylhydrazinepyruvic  acid  to  animals 
with  their  food  shows  that  it  is  a  powerful  poison,  producing  blood  in 
the  urine  among  other  symptoms.  W.  D.  H. 

Animal  Gum.  By  H.  A.  Landwehr  (Pfluger's  Archiv,  40,  21 — 
37). — Animal  gum  (Abstr.,  1887,  26)  is  present  in  greater  abundance 
in  foetal  life  than  in  extra-uterine  life  ;  it  is  present  in  the  Whar- 
tonian  jelly,  it  is  in  excess  in  the  connective  tissues,  and  the  chondro- 
genous  tissue  (cartilage)  which  precedes  the  long  bones  appears  to 
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consist  of  collagen  combined  with  animal  gam  ;  the  latter  componnd 
is  replaced  by  calcareous  salts  in  adult  bone.  In  some  animals,  as  the 
frog,  the  gum  is  derived  from  the  mucinoid  envelope  of  the  eggs ;  in 
mammals,  from  the  uterine  glands,  which  are  enormously  developed 
during  pregnancy.  Pathological  conditions  of  the  female  generative 
organs  are  often  associated  with  excess  of  mucin  or  other  compounds 
which  yield  gum  ;  such  as  ovarian  cysts,  which  contain  metalbumin 
(pseudomucin)  :  goitrous  colloid  cysts  do  not  yield  gum.  Myo- 
cedema,  a  disease  first  described  by  Gull  and  Ord  in  women,  is  asso- 
ciated with  increase  of  mucin  in  the  cutaneous  tissues  (Charles, 
Med.-Chirurg.  Trans.,  71,  57),  and  may,  perhaps,  be  associated  with 
disease  of  the  genital  organs.  Chlorosis  is  a  form  of  anaemia  which 
seems  limited  to  women  at  about  the  age  of  puberty.  The  adminis- 
tration of  iron  in  this  disease  causes  great  increase  in  the  haemoglobin 
of  the  blood ;  Hamburger,  among  others,  has  shown,  however,  that 
little  or  no  proportion  of  the  medicinal  preparations  of  iron  is  absorbed 
from  the  alimentary  canal,  but  iron  is  absorbed  only  in  the  form  of 
organic  compounds,  such  as  are  formed  in  the  processes  of  plant  life. 
Moreover,  the  quantity  of  iron  is  only  3  grams  in  the  vi^hole  body,  and 
this  quantity  is  taken  many  times  over  during  treatment.  Bunge 
explains  (Abstr.,  1885,  574)  the  usefulness  of  iron  in  this  affection  by 
its  forming  iron  sulphide  in  the  intestines,  removing  the  excess 
of  sulphur  in  this  way  from  the  body  ;  in  chlorosis  due  to  excessive 
fermentation  processes  in  the  alimentary  canal,  large  quantities 
of  hydrogen  sulphide  are  formed,  which  destroy  the  organic  com- 
pounds of  iron  that  form  haemoglobin  (heematogen) ;  the  adminis- 
tration of  iron  prevents  this  destruction  of  the  haematogen.  The 
limitation  of  chlorosis  to  the  female  sex,  and  to  the  time  of  puberty, 
leads  the  author  to  doubt  this  explanation.  He  regards  the  disease 
as  one  produced  by  excessive  development  at  this  period  of  the  sub- 
stances containing  gum  necessary  for  the  nourishment  of  the  embryo, 
and  which  acts  injuriously  on  the  haemoglobin  molecule ;  iron  pre- 
cipitates the  gum  in  the  alimentary  canal  as  a  jelly-like  coagulum 
(as  it  does  vegetable  gum),  and  thus  excess  of  gum  leaves  the  body 
with  the  faeces. 

The  hypothesis  formerly  advanced  as  to  the  function  of  the  gum  in 
the  stomach  requires  to  be  modified  as  follows  : — In  the  lumen  of  the 
gastric  glands  which  is  filled  with  mucus,  a  ferment  is  produced  by 
stimulation,  which  forms  lactic  acid  from  the  gum  of  the  mucus,  and 
this  by  acting  on  sodium  chloride  produces  free  hydrochloric  acid 
and  sodium  lactate  ;  the  former  is  poured  into  the  stomach,  the  latter 
is  absorbed  from  the  glands.  During  digestion,  the  amount  of  sarco- 
1  actio  acid  in  the  blood  is  increased  from  0*02  to  0*1  per  cent. 
(Drechsel).  In  phosphorus  poisoning,  this  acid  is  found  in  the  urine, 
and  also  excess  in  the  gastric  juice  (Cahn,  Abstr.,  1886,  1053)  ;  the 
intestinal  mucus  in  these  cases  remains  neutral. 

In  the  intestine,  the  function  of  animal  gum  seems  to  be  to  aid  the 
emalsion,  and  also  the  absorption  of  fats  ;  pancreatic  juice  is  not  neces- 
sary for  this  purpose  ;  parotid  saliva,  which  although  it  contains  no 
mucin,  contains  free  animal  gum,  will  emulsify  fats. 

Thierfelden  (Fflilger's  Archiv,  32,  619)  found  that  in  the  mammary 
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glands  milk-sugar  is  formed  by  a  fermentation  process,  at  the  bodj 
temperature  from  a  mother-substance  which  is  not  glycogen.  This 
substance  is  animal  gum  ;  a  watery  decoction  of  rabbit's  milk-glands 
was  freed  from  prote'id  by  heat,  from  milk-sugar  by  two  days' 
dialysis  ;  it  was  then  evaporated  to  a  small  bulk,  saturated  with 
sodium  sulphate,  and  filtered.  The  filtrate  contained  animal  gum, 
and  gave  the  characteristic  blue  flocculi  with  copper  hydroxide.  Pro- 
bably in  the  same  way  that  starch  is  hydrated  to  form  sugar  in  the 
intestines,  and  in  the  liver  again  dehydrated  to  form  glycogen,  so 
milk-sugar  undergoes  similar  changes,  which  after  being  inverted  into 
galactose  in  the  alimentary  canal  is  absorbed,  and  then  dehydrated  in 
the  body,  and  stored  as  animal  gum.  If  this  is  so,  chlorotic  people 
should  take  no  carbohydrate  food.  In  flesh  feeders,  it  is  probable  that 
gum,  like  glycogen,  is  formed  from  proteid. 

Quantitative  investigations  on  animal  gum  are  at  present  impos- 
sible. The  conversion  of  the  gum,  CeHioOg,  into  gummose,  CgHioOe, 
a  reducing  substance,  is  slow  and  incomplete.  It  is,  morever,  pre- 
cipitated at  least  partially  by  the  precipitants  of  proteids,  neutral 
salts,  alcohol,  copper  sulphate,  ferric  chloride.  &c.  W.  D.  H. 

\_Note  hy  Abstractor. — Myxoedema  has  been  since  found  to  be 
present  in  men  nearly  as  often  as  in  women  ;  no  constant  relation 
has  been  found  to  exist  between  disease  of  the  generative  organs  and 
myxoedema ;  moreover,  subsequent  analyses  have  not  confirmed 
Charles's  statement  as  to  the  high  percentage  of  mucin  in  the  cuta- 
neous tissues.] 

Animal  Dextran.  By  L.  Liebeemann  (Pfluger's  ArcMv,  40, 
454 — 459). —  The  Schizoneura  lanuginosa  is  a  gall- producing  louse 
which  attacks  elms.  In  the  interior  of  the  gall  are  found  masses  of 
a  secretion  from  the  animal's  body  which  are  at  first  clear  drops,  but 
when  the  galls  dry  up  in  the  autumn,  it  consists  of  dirty- brown, 
irregular  masses.  The  properties  of  this  substance  were  investigated 
as  follows  : — The  masses  were  finely  divided,  and  boiled  with  distilled 
water ;  the  resulting  greenish-brown  cloudy  solution  was  decolorised 
to  a  great  extent  by  animal  charcoal,  and  filtered ;  it  was  acidified 
with  hydrochloric  acid,  and  precipitated  with  96  per  cent,  alcohol. 
The  precipitate  was  washed  with  alcohol,  dried  over  sulphuric  acid, 
and  analysed ;  the  substance  contained  no  nitrogen,  and  the  per- 
centage composition  corresponds  very  closely  with  the  formula  CeHioOs. 
Its  specific  rotation  is  [aju  =  +156"7.  This  substance  has  the 
physical  appearance  of  gum,  is  soluble  with  difficulty  in  cold,  more 
easily  in  boiling  water ;  it  is  insoluble  in  alcohol  and  ether,  and 
neutral  in  reaction.  On  burning  it,  it  gives  out  a  smell  like  that  of 
burning  paper.  It  does  not  reduce  copper  or  bismuth  salts.  With 
potash  and  copper  sulphate,  a  greenish -blue,  jelly-like  coagulum  is 
formed  soluble  in  hydrochloric  acid  ;  from  this  acid  solution,  the  gum 
is  precipitated  by  alcohol.  In  the  watery  solution,  lead  acetate  gives 
no  precipitate,  if  alcohol  is  present,  however,  as  well,  it  gives  a  pre- 
cipitate ;  iodine  gives  no  colour ;  picric  acid  and  potash  also  give  no 
reaction.     On  heating  for  a  long  time  with  dilute  sulphuric  acid,  a 
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substance  which  reduces  copper  oxide  is  formed  ;  it  differs  from  all 
known  js^ums  by  its  high  rotatory  power ;  it  seems  not  to  be  identical 
with  Landwehr's  animal  gum,  and  the  name  animal  dextran  (compare 
Scheibler,  Wagner's  Jahrsher.,  1875,  790)  is  suggested  for  it. 

W.  D.  H. 

Nephridia  and  Liver  of  Patella  Vulgata.  By  A.  B.  Griffiths 
(Proc.  Roy.  Soc,  42,  392 — 394). — The  nephridia  were  dissected  from 
the  bodies  of  a  large  number  of  fresh  limpets,  and  the  secretions  of  the 
left  nephridia  examined  separately  from  those  of  the  right  nephridia. 
Chemically,  the  secretions  on  the  two  sides  were  found  to  be  identical ; 
the  clear  liquid  was  first  treated  with  hot  dilute  sodium  hydroxide,  and 
then  hydrochloric  acid  added,  and  rhombic  crystals  obtained  which 
gave  the  murexide  test ;  crystals  of  uric  acid  were  obtained  hv 
evaporating  the  secretion  to  dryness  ;  the  residue  was  taken  up  with 
absolute  alcohol,  filtered,  dissolved  in  hot  water;  on  adding  excess  of 
acetic  acid  to  this,  and  allowing  the  mixture  to  stand  seven  hours, 
crystals  of  uric  acid  were  obtained.  The  liver  of  patella  was  found 
to  possess  the  functions  of  a  true  pancreas,  like  the  "  Cephalopod 
liver."  The  secretion  converts  starch  into  glucose,  it  produces  an 
emulsion  with  fats,  and  a  soluble  ferment  extracted  from  the  cells  of 
the  gland  converts  fibrin  into  leucine  and  tyrosine.  The  secretion  con- 
tains proteids,  leucine,  and  tyrosine,  but  no  biliary  acids.  Glycogen 
also  could  not  be  detected  in  either  the  organ  or  its  secretion. 

W.  D.  H. 

Absence  of  Uric  Acid  and  Alkaline  Reaction  in  the  Urine  of 
Carnivorae.  By  G.  Sanarelli  (Ghem.  Centr.,lSH7,  804)— SOb;  fnmi 
Ann.  Ghim.  Farm.,  1887,  27'6 — 285). — The  reaction  of  urine  from 
two  young  foxes  was  found  to  be  strongly  alkaline,  both  after  a  flesh 
and  after  a  mixed  diet;  uric  acid  was  absent  and  hippuricacid  initially 
present  was  replaced  by  benzoic  acid.  Ammoniacal  fermentation 
quickly  set  in,  although  the  urine  did  not  contain  an  abnormally  large 
quantity  of  bacteria  even  for  acid  urine.  Albumin,  sugar  and  hsematin 
were  absent.  With  a  flesh  diet,  the  alkalinity  increased,  but  with  a 
bread  diet  it  decreased  and  changed  suddenly  into  an  acid  reaction, 
although  both  uric  and  hippuric  acids  were  absent.  The  alkalinity 
was  ascertained  by  means  of  litmus  and  not  by  phenolphthalein. 

Y.  H.  V. 

Presence  of  Hydrogen  Sulphide  in  Urine.  By  F.  Mijller 
(Chem.  Centr.,  1887,  807;  irom  Berl.  him.  Wochenschr.,'24:,  405—408 
and  436 — 437). — The  formation  of  hydrogen  sulphide  in  urine  from 
fermentation  (hydrothionuria)  is  doubtless  conditioned  by  micro- 
organisms. It  is  here  shown  that  its  formation  is  due  neither  to 
albumin  nor  cystin,  nor  potassium  thiocyanate,  nor  yet  to  the  presence 
of  sulphates.  On  adding  a  solution  of  hydrogen  sulphide  to 
normal  urine,  it  is  quickly  oxidised  into  water  and  sulphur,  even  in 
absence  of  air,  thus  showing  that  in  cases  of  hydrothionuria  the  urine 
must  have  lost  this  oxidising  property.  On  the  other  hand,  if  hy- 
drogen sulphide  is  added  to  urine  from  which  the  hydrogen  sulphide 
reaction  originally  present  has  disappeared,  its  presence  could  be 
detected  for  a  considerable  time ;  this  proves  that  the  bacteria  con- 
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sumed  all  the  available  oxygeu,  and  thus  the  oxidation  of  the  hydro- 
gen sulphide  could  not  ensue.  V.  H.  Y. 

Ethereal    Hydrogen    Sulphates  in  Morbid  Urines.    By  G. 

Hoppe-Seyler  {Zeit.  phydol.  Ghem.,  12,  1 — 32). — Tables  are  given  of 
the  amounts  of  sulphuric  acid  combined  as  sulphates  (a)  and  that  com- 
bined as  ethereal  hydroo-en  sulphates ;  (h)  and  the  ratio  a  :  h  in  the 
urine  of  patients  suffering  from  a  variety  of  diseases.  The  details  of 
i]ie  chief  cases  are  also  given.  The  general  results  obtained  may, 
however,  be  summarised  as  follows : — Deficient  or  increased  absorp- 
tion of  the  normal  products  of  digestion,  as  in  peritonitis,  tubercular 
diseases  of  the  intestine,  &c.,  leads  to  an  increase  of  etliereal  hydrogen 
sulphates  in  the  urine,  as  the  normal  products  of  digestion  undergo 
putrefactive  changes,  and  these  putrefactive  products  are  absorbed 
from  the  intestine.  In  typhoid  fever,  there  is  no  such  increase. 
Simple  constipation  also  causes  no  change.  Diseases  of  the  stomach 
in  which  the  food  lies  in  the  stomach  a  long  time  and  then  undergoes 
fermentative  changes,  always  lead  to  increase  of  the  ethereal  hydrogen 
sulphates.  Putrefactive  changes  outside  the  alimentary  canal,  putrid 
cystitis,  putrid  abscesses,  peritonitis  putrida,  &c.,  have  the  same  result ; 
and  the  result  is  proportional  to  the  severity  of  the  putrefaction,  in- 
creased by  the  retention  and  diminished  by  the  discharge  of  putrid 
matter  as,  for  instance,  on  opening  the  abscess.  The  quantity  of  the 
ethereal  hydrogen  sulphates  may,  however,  be  unaltered,  if  at  the 
same  time  other  products  of  putrefaction  are  increased.  Such  a 
relation  is  seen  between  indoxyl  and  scatoxyl.  In  normal  human 
urine,  scatoxyl  predominates  over  indoxyl ;  in  peritonitis,  the  reverse 
the  case.  W.  D:  H. 

Determination  of  Urea  and  Total  Nitrogen  excreted  hourly 
in  Urine.  By  E.  Gley  and  C.  Richet  (Gompt.  rend.  Soc.  Biol.  [8], 
4,  377 — 385), — Hourly  determinations  of  the  quantity  of  urine  and 
the  percentage  of  urea,  extractives  and  total  nitrogen  contained 
therein  have  been  made  by  the  authors  for  four  consecutive  days.  The 
following  are  the  conclusions  : — 

1.  The  greatest  elimination  of  water  takes  place  about  one  hour 
after  a  meal;  the  greatest  elimination  of  urea  three  to  four  hours 
after. 

2.  The  excretion  of  water  and  nitrogen  is  much  less  during  the 
night  than  during  the  day. 

3.  With  the  same  diet,  two  persons  of  different  body-weight^ex- 
crete  almost  the  same  amount  of  nitrogen. 

4.  The  ratio  between  the  excretion  of  urea,  extractives  and  total 
nitrogen  remains  almost  constant  throughout  the  24  hours. 

5.  The  ratio  of  nitrogen  as  urea  to  total  nitrogen  is  about  4  to  5. 

J.  P.  L. 
A  New  Pathological  Colouring  Matter  from  Urine.  By  W. 
Leube  (Zeit.  anal.  Ghem.,  26,  672). — The  urine  in  a  case  of  osteo- 
malacia turned  black  in  the  air.  Ether  took  up  the  colouring  matter 
Avith  I'ed- violet  colour,  and  on  evaporation  left  it  as  a  resinous  mass, 
soluble  for  the  most  part  in  water,   and  wholly  in  ether,  benzene, 
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chloroform,  and  alcohol.  Alkalis  removed  the  colouring  matter  from 
its  ethereal  solution,  becoming  first  brown-red  and  then  yellow.  Strong 
hydrochloric  acid  dissolved  the  colouring  matter  unchanged ;  the 
colour  disappeared  on  heating.  Zinc-dust  decolorised  the  solution ; 
the  colour  returned  on  exposure  to  air.  No  characteristic  absorption- 
spectrum  could  be  seen.  M.  J.  S. 

Urinary  Pigments..  By  L.  v.  TJdranszky  (Zeit.  physiol.  Chem.,  12, 
33 — 63). — In  continuation  of  this  research  (see  Abstr.,  1887,  1135), 
the  first  question  investigated  was  what  constituent  or  constituents  of 
normal  urine  yield  these  products.  Hoppe-Seyler  states  that  humous 
substances,  when  heated  with  potash,  yield  pyrocatechuic  acid,  volatile 
fatty  acids,  and  a  non-nitrogenous  acid,  which  are  the  same  products  as 
those  derived  from  the  pigment.  It  was  found  that  the  non-nitrogenous 
residue  from  the  humous  substances  prepared  from  normal  urine, 
from  diabetic  urine,  or  from  a  mixture  of  urea  and  dextrose,  has  the 
same  composition.  The  conclusion  is  drawn  that  the  dark  colour 
which  occurs  in  urine  on  treating  it  with  mineral  acids  is  due  to  a 
formation  of  such  substances.  They  are  formed  by  the  decomposition 
of  the  reducing  substance  of  normal  urine,  and  their  quantity  stands 
in  a  constant  relation  to  the  reducing  power  of  the  urine.  By  boiling 
the  urine  for  at  least  '18  hours  with  hydrochloric  acid,  the  complete 
separation  of  the  humous  substances  is  brought  about,  and  the  urine 
loses  its  reducing  power.  The  indoxyl  compounds  in  the  urine  have 
probably  only  a  very  small  influence  in  the  formation  of  these  sub- 
stances. Humous  substances  containing  nitrogen  can  be  formed 
from  carbohydx^ates  in  the  presence  of  nascent  ammonia.  As  Thudi- 
chum  first  remarked,  there  can  no  longer  be  any  doubt  that  Proust's 
fallow  resin,  Scharling's  omichmyl  oxide.  Heller's  nrrhodine, 
Schunck's  indirubin,  Scherer's  pigment  from  urine,  Harley's  uro- 
haematiu,  and  Marcet's  immediate  principle,  are  different  expressions 
for  one  and  the  same  mixture  of  substances,  namely,  of  some  of  the 
products  of  decomposition  by  acids  or  ferments,  under  the  influence  of 
air  or  heat  of  the  normal  yellow  pigment  of  the  urine.  The  uropithin, 
uromelamin,  and  omicholic  acid  of  Thudichum,  Heller's  nropha?in, 
and  several  others  can  now  be  put  into  the  same  category;  it  is  also 
possible  to  go  a  step  further  and  say  that  the  mother-substance 
of  these  artificially  prepared  pigments  is  the  reducing  substance  of 
urine,  and  the  normal  yellow  colour  of  urine  is  due  to  the  change  of 
carbohydrates  into  humous  substances  which  has  commenced  iuside 
the  body. 

The  dark  colour  of  the  urine  of  hcrbivora  (horses)  depends  on  the 
presence  of  some  constituent  of  the  hay ;  the  colour  itself  is  due  to  a 
humous  substance  formed  from  this  material  in  the  fodder. 

The  dark  colour  of  the  urine  after  the  administration  of  carbolic 
acid  (carboluria)  is  also  due  to  a  similar  substance.  W.  D.  H. 

Ferments  in  Human  Faeces  and  in  the  Contents  of  Cysts. 
By  R.  V.  Jaksch  {Zeit.  physiol.  Chem.,  12,  116 — 129). — The  contents 
of  abdominal  cysts  and  ascitic  fluid  have  a  diastatic  action  ;  the  blood 
and  other  tissues  and  fluids  of  the  body  have  also  been  described  as 
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having  a  similar  action.  The  presence  of  such  a  ferment  in  the 
contents  of  pancreatic  cysts  cannot  therefore  be  considered  diagnostic. 

The  faeces  of  children  were  examined  for  a  similar  ferment,  and  in 
30  cases  of  various  diseases,  it  was  found  that  the  faeces  themselves, 
as  well  as  a  glycerol  extract  of  them,  had  a  marked  diastatic  action 
on  starch  in  most  cases.  Sugar  was  tested  for  by  Trommer's, 
JSTylander's,  Rubner's,  and  the  phenylhydrazine  tests,  and  abundance 
was  found  in  25  cases.  In  three  cases  only  a  small  amount  of  sugar 
was  formed;  these  were  cases  of  pneumonia,  rickets,  and  acute 
nephritis  respectively  ;  in  two  cases  only  (chronic  intestinal  catarrh 
and  general  atrophy  respectively)  did  the  ferment  appear  to  be  absent. 
Whether  this  ferment  is  derived  from  the  pancreas,  or  is  due  to  the 
action  of  micro-organisms,  or  is  the  result  of  the  presence  of  certain 
prote'ids  (Seegen  and  Kratschmer  having  shown  that  egg-albumin, 
serum-albumin,  and  casein  have  an  amyloly tic  action,  PJlugers  Aixhiv, 
14,  593),  is  uncertain.  Possibly  all  these  factors  come  into  account. 
A  second  series  of  experiments  similarly  conducted  proved  the  presence 
of  a  ferment,  which,  with  one  exception,  was  soluble  in  glycerol,  and 
which  had  the  power  of  inverting  cane-sugar.  This  ferment  may 
be  derived  from  the  intestinal  juice  (0.  Loew,  PJluger^s  A?'chiv,  27, 
203;  Pavy,  Maly's  Jahresher.,  14,  294).  The  action  is  certainly  not 
due  to  the  action  of  acids  in  the  faeces,  as  it  is  present  in  alkaline 
faeces  also. 

Both  these  ferments  are  present  in  healthy  faeces,  and  in  adults  as 
well  as  in  children.  Their  absence  in  cases  of  disease  may  be  found 
to  be  of  diagnostic  value  j  but  this  question,  as  well  as  that  of  the 
influence  of  these  ferments  on  food  introduced  per  rectum,  must  be 
left  until  more  is  known  about  them.  The  presence  of  ferments  shows 
probably  that  some  action  more  important  than  the  mere  absorption  of 
water  goes  on  in  the  large  intestine.  W.  D.  H. 

Hsemoglobin  Crystals  in  Septic  Diseases.  By  C.  J.  Bond 
{Lancet,  2,  1887,  509—511,  557— 560).— If  normal  human  blood  is- 
drawn  from  the  finger,  placed  on  a  slide,  and  covered  with  a  cover- 
glass,  no  crystallisation  of  the  heemoglobin  occurs.  If,  however,  a  drop- 
of  putrid  serum  is  added,  crystallisation  occurs  in  24  to  48  hours.  The' 
blood  drawn  from  the  finger  of  patients  suffering  from  septic  poisoning 
has  the  same  tendency  to  crystallise  without  the  addition  of  any  serum. 
In  pyaemia,  the  effect  is  not  so  marked ;  in  the  blood  from  the  red 
patches  of  erysipelas  there  is  the  same  tendency  for  crystallisation  to 
occur  after  removal  from  the  body,  whereas  this  does  not  occur  in 
blood  drawn  from  other  parts  of  the  body ;  in  cancrum  oris,  which  is 
an  emphatically  infective  process,  the  same  phenomenon  is  observed  ; 
whereas  in  the  common  zymotic  diseases  the  blood  behaves  normally. 
The  presence  of  sugar  in  the  blood  in  diabetes,  or  the  nitrogenous 
substances  in  uraemia,  or  the  supposed  lactic  acid  in  rheumatism, 
or  the  bile  salts  in  jaundice,  is  also  not  sufficient  in  itself  to  cause  the 
crystalline  tendency.  In  Addison's  disease  and  in  leucocythaemia, 
the  crystalline  tendency  is  well  marked,  whereas  in  ordinary  anaemia, 
and  often  in  pernicious  anaemia,  it  is  absent.  In  leucocythaemia  the 
change  is  evidently  connected  with  the  presence  of  excess  of  white 
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corpnscles,  or  some  product  of  their  decomposition  ;  cancer  cells,  and 
tlie  cells  of  other  rapidly  growing  tumours,  act  similarly  to  leucocytes 
in  this  particular.  It  is  fonnd  that  in  10  or  12  hours  after  death  in 
persons  who  have  died  from  accident,  the  crystalline  tendency  is 
present  in  the  blood  removed  from  the  heart,  and  absent  in  that 
removed  from  the  limbs  ;  this  is  probably  because  the  blood  in  the 
heart  is  within  easy  reach  of  the  septic  gases  formed  in  the  intes- 
tines. 

The  larger  domestic  animals  resemble  man  in  the  matter  of 
crystallisation  of  haemoglobin  ;  but  in  the  seemingly  healthy  mouse 
(jrystallisation  occurs  readily  in  the  unaltered  blood ;  in  the  cat  there 
is  a  similar  but  not  so  well  marked  a  tendency,  especially  in  blood 
drawn  from  the  splenic  vein. 

The  occurrence  of  this  tendency  in  man  under  the  conditions 
described  above,  especially  in  septic  diseases,  is  supposed  to  be  due  to 
the  formation  or  presence  of  some  ferment  produced,  either  by  the 
growth  of  bacterial  organisms,  or  as  in  leucocythaemia,  by  the  dis- 
integration of  animal  cells ;  the  stages  in  the  change  which  this 
ferment  works  being  first  a  deoxidising  action  on  the  haemoglobin, 
then  its  exudation  into  the  serum,  and  lastly  crystallisation. 

W.  D.  H. 

Physiological  and  Therapeutical  Action  of  Hyoscine  Hydro- 
chloride. By  E.  Gley  and  P.  Rondeau  {Gompf.  rend.  Sue.  Biol.  [8], 
4,  56 — 57,  and  163 — 164). — Hyoscine  hydrochloride  and  hydro- 
bromide  are  rapid,  powerful,  and  unirritating  mydriatics,  acting  more 
rapidly  and  for  a  more  prolonged  period  than  atropine.  One  drop  of 
a  1  per  cent,  solution  produces  the  maximum  dilatation  and  para- 
lysis of  accommodation  in  8  to  10  minutes. 

In  the  rabbit  and  dog,  the  pupil  of  the  other  eye  is  affected,  dilata- 
tion and  temporary  paralysis  of  accommodation  occurring.  This  is 
not  the  case  in  man,  so  far  as  the  authors'  observations  go. 

If  the  cervical  sympathetic  of  a  rabbit  is  severed  on  the  same  side 
as  the  eye  treated  with  the  mydriatic,  further  dilatation  of  the  pupil 
takes  place  on  stimulating  the  proximal  end  of  the  nerve.  The  hydro- 
chloride exercises  the  same  effect  as  atropine  on  the  inhibitory  nerves 
of  the  heart,  and  diminishes  or  even  suppresses  the  secretion  of  saliva, 
excitation  of  the  chorda  tympani  with  even  strong  currents  being 
without  effect  on  the  submaxillary  gland. 

Both  the  hydrochloride  and  the  hydrobromide  act  as  powerful 
sedatives.  J.  P.  L. 

Sodium  Benzenesulphinate  as  an  Antiseptic  for  Wounds. 
By  E.  Meckel  {Compt.  rend.,  105,  896 — 898). — This  compound  is 
.readily  obtained  by  dissolving  benzoic  acid  in  a  concentrated  solution 
of  sodium  sulphite.  It  is  very  soluble  in  water  at  the  ordinary  tem- 
perature, and  has  no  injurious  efiects  even  in  Somewhat  large  doses. 
It  may  be  applied  in  the  form  of  a  solution  containing  from  4  to 
.5  grams  per  litre.  It  is  more  efficient  than  phenol,  and  ranks  with 
jnercuric  salts  and  iodoform,  without  having  the  poisonous  properties 
of  the  former  or  the  disagreeable  smell  of  the  latter,  C.  H.  B. 
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Naphthol  as  an  Antiseptic  Medicine.  By  C.  Bouchard 
{Coirvpt.  rend.,  105,  702 — 707). — /3-Naphthol  has  already  been  used 
for  external  application,  but  has  not  been  administered  internally  on 
account  of  its  supposed  high  toxic  power.  From  its  comparative  in- 
solubility, however,  it  is  a  valuable  antiseptic  for  deep  wounds  and  for 
internal  administration  ;  1000  c.c.  of  water  dissolve  0*2  gram  ;  1000  c.c. 
of  water  containing  0"1  per  cent,  alcohol  dissolve  0'33  gram  ;  1000  c.c. 
containing  5  per  cent,  alcohol  dissolve  1*0  gram  ;  1000  c.c.  containing 
20  per  cent,  alcohol  dissolve  2*0  grams.  0*33  gram  of /3-naphthol  in 
1000  c.c.  of  the  usual  cultivation  liquids  prevents  the  development  of 
11  species  of  bacteria,  including  those  of  anthrax,  chicken  cholera, 
and  pneumonia,  and  a  weak  cultivation  of  the  typhoid  bacillus  :  it 
also  retards  the  development  of  the  bacillus  of  tuberculosis.  It  pre- 
vents the  fermentation  of  urine,  and  the  production  of  putrefaction  by 
feecal  matter.  Putrefying  organic  substances  mixed  with  /3-naphthol 
in  the  proportion  of  0*2  gram  per  litre  cease  to  putrefy,  and  soon  lose 
their  foetidity. 

Ill  order  to  compare  /i-naphthol  with  other  antiseptics,  the  author 
determined  the  quantity  required  to  prevent  the  development  of  the 
bacillus  which  produces  pyocyanine.  0"4  gram  of  ^-naphthol  per  litre 
was  required,  and  mercuric  iodide  was  found  to  have  six  times  the 
antiseptic  power,  phenol  only  one-sixth,  creosote  one-fourth.  Mer- 
curic iodide  is,  however,  a  violent  poison,  whilst  ^-naphthol  may  be 
introduced  into  the  stomach  of  a  rabbit  in  quantities  not  exceeding 
3"8  grams  per  kilo,  without  producing  death.  Mercuric  iodide  has 
250  times  the  toxic  power.  The  fatal  dose  for  a  man  of  65  kilos, 
would  therefore  be  more  than  250  grams,  and  it  is  only  slightly  more 
poisonous  when  injected  subcutaneously.  The  poisonous  action  of 
^-naphthol  is  not  observed  with  doses  not  exceeding  I'L  gram  per 
kilo,  per  diem  ;  the  injurious  effects  previously  observed  must  have 
been  largely  due  to  the  mode  of  administration.  The  following  table 
shows  the  comparative  efficiency  of  the  less  poisonous  insoluble  anti- 
septics : — 

Doses  per  kilo. 

Antiseptic.  Toxic.  Daily  toxic. 

Iodoform    1*27  O'SO  005 

lodol   2-75  2-17  1-24 

Naphthalene 1'51  3-40  I'OO 

i3-Naphthol 0-40  3-80  I'lO 

C.  H..B. 

Localisation  of  Barium  in  the  Organism  alter  Chronic 
Poisoning  with  a  Barium  Salt.  By  G.  Linossier  (Gompt.  rend. 
SoG.  Biol.  [8],  4,  122 — 123). — Neumann  has  recently  shown  in  the 
case  of  rabbits,  that  after  repeated  injections  of  the  insoluble  sulphate 
into  the  veins,  barium,  is  to  be  found  in  the  liver,  kidneys,  spleen,  and 
spinal  cord,  but  not  in  the  muscles,  thymus,  and  brain. 

As  the  insolubility  of  the  sulphate  precludes  the  question  of  chronic 
poisoning,  the  author  has  made  a  similar  series  of  experiments  with 
barium  carbonate,  prolonging  the  chronic  poisoning  for  a  period  of 
30  days.     He  finds  on  analysis  that  all  organs  contain  some  barium, 
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but  that  it  is  present  in  very  variable  proportions.  Lungs,  mnscles, 
and  particularly  tbe  heart  yield  only  traces,  liver  rather  more,  kid- 
neys, brain,  and  spinal  cord  still  more,  and  lastly  bones  a  considerable 
quantity,  as  much  as  0'56  in  1000  parts  of  bone  ash.  J.  P.  L. 

Action  of  Acetanilide  and  Dihydroxynaphthalene  on  Blood. 

By  R.  Lepine  (Compt  rend.  Soc.  Biol.  [8],  4,  517— 519).— Both  acet- 
anilide and  dihydroxynaphthalene  when  administered  as  drugs  pro- 
duce after  continued  use  a  marked  anaemic  condition  of  the  patient. 
Tlie  number  of  red  corpuscles  rapidly  diminishes,  and  methaemoglobin 
is  produced.  J.  P.  L. 

Saffron  Substitutes.  By  T.  Weyl  (Ber.,  20,  2835—2836).— 
Commercial  dinitrocresol  is  employed  as  a  yellow  colouring  matter  for 
butter,  margarine,  vermicelli,  and  confectionery.  The  author  finds 
that  it  is  poisonous,  and  that  when  introduced  in  aqueous  solution 
into  the  stomach  of  rabbits  in  doses  of  0*25  gram  per  kilo,  it  causes 
convulsions,  paralysis  of  the  pupil,  and  great  difficulty  in  breathing, 
death  ensuing  from  suffocation  in  from  20  to  30  minutes.  Martius- 
3'ellow  and  the  "butter-yellow"  prepared  by  Griess  from  dimethyl- 
aniline  and  diazotised  aniline  are  not  poisonous.  W.  P.  W. 
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Studies  on  Pure  Yeast.  By  C.  Author  (Zeit.  physiol.  Chem., 
12,  64 — 71). — The  paper  consists  of  comparative  observations  on  the 
fermentative  activity  on  wort  of  eight  diiferent  kinds  of  yeast  ob- 
tained from  various  German  breweries.  Observations  were  made  on 
the  amount  of  alcohol,  extractives,  specific  gravity,  glycerol,  nitrogen, 
and  reducing  substances  (reckoned  as  maltose).  The  colour  intensity 
was  also  observed  by  Stammer's  colorimeter. 

The  wort  contained  10*8  of  maltose  ;  after  fermentation,  the  sum 
to^al  of  sugar  (that  reckoned  as  alcohol  +  the  maltose  in  the  beer) 
was  11"34.  In  reality  the  increase  was  greater,  as  dextrin  and  malto- 
dextrin  are  reckoned  in  the  above  as  maltose.  The  increase  is  doubt- 
less due  to  the  conversion  of  dextrin  into  maltose.  W.  D.  H. 

Influence  of  the  Age  of  Yeast  on  Alcoholic  Fermentation. 

By  P.  Regnard  (Compt.  rend.  Soc.  Biol.  [8],  4,  442— 444).— The  in- 
fluence on  alcoholic  fermentation  exercised  by  the  protoplasmic 
metamorphosis  which  occurs  in  the  yeast  cell  when  it  is  maintained 
under  circumstances  of  complete  starvation  is  represented  graphi- 
cally by  the  method  introduced  by  the  author  in  1882. 

The  characteristic  fermentation  which  j-east  normally  produces  is 
lost  after  three  days'  complete  starvation  at  a  temperature  of  25°  to 
30°  J.  P.  L. 
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The  Development  of  Free  Nitrogen  in  Putrefaction  and 
Nitrification.  By  0.  Kellner  and  T.  Yosmi  (Zeit.  physiol.  Chem., 
12,  y5 — 112). — In  the  first  experiments,  beans,  milk,  and  fish  meal 
•were  allowed  to  putrefy,  20  to  50  grams  of  each  being  mixed  with 
10  CO.  of  putrid  urine  and  33  c.c.  of  water,  a  small  quantity  of 
gypsum  being  also  added.  The  quantity  of  nitrogen  present  before 
and  after  putrefaction  was  practically  the  same ;  no  formation  of 
nitrates  took  place.  In  a  second  series  of  experiments  with  (a)  aspa- 
ragine  and  (b)  beans,  earth  was  added,  and  also  small  quantities  of 
monocalcium  phosphate,  precipitated  tricalcium  phosphate,  and  mag- 
nesium sulphate,  for  the  favourable  development  of  organised  fer- 
ments (Warington,  Trans.,  1884,  637)  ;  no  nitrification  occurred, 
however,  even  after  five  months,  and  nitrogen  estimations  gave  the 
same  results  as  in  the  first  experiments.  There  is  thus  no  loss  of 
nitrogen  during  putrefaction.  Dietzell  in  experiments  similar  to 
those  of  Ehrenberg  (Abstr.,  1887,  746)  in  the  presence  of  oxygen, 
obtained  different  results.  In  the  experiments  made  by  the  latter 
the  putrefaction  lasted  six  weeks,  and  there  was  no  free  nitrogeu 
formed,  whilst  in  those  of  the  former,  in  which  the  experiments  lasted 
12  months,  there  was  a  loss  of  15  per  cent,  of  the  nitrogen,  that  is 
to  say,  although  putrefaction  pure  and  simple  does  not  cause  the 
disengagement  of  gaseous  nitrogen,  certain  processes  of  a  secondary 
nature  may  perhaps  do  so.  It  may  be  due  to  the  oxidation  of 
ammonia  by  atmospheric  oxygen.  This  could,  however,  not  take 
place  if  organic  substances  are  present  which  have  a  stronger 
affinity  for  oxygen;  or  it  may  be  due  to  similar  oxidation  brought 
about  by  the  action  of  nitrifying  organisms,  or  by  the  action  of 
free  nitric  acid  on  nitrogenous  organic  compounds  ;  or  it  may  be 
due  to  the  reduction  of  nitrates  and  nitrites  by  organic  substances, 
or,  lastly,  to  a  spontaneous  decomposition  of  ammonium  nitrate  iu 
dilute  solutions. 

In  a  third  series  of  experiments,  in  which  the  earth  used  con- 
tained the  nitrifying  ferment,  it  was  found  that  a  loss  of  9  to  10 
per  cent,  of  nitrogen  accompanied  the  nitrification  process ;  in  which 
out  of  the  possible  ways  enumerated  above  this  takes  place  no  definite 
statement  can  be  made.  Diluted  sterilised  solutions  of  ammonium 
nitrate  do  not  appear  to  decompose  spontaneously,  but  most  pro- 
bably the  loss  of  nitrogen  is  due  to  a  reaction  between  nitrites 
and  org-anic  nitrogenous  compounds.  When  nitrification  begins,  the 
reaction  of  the  urine,  at  first  acid,  becomes  alkaline,  and  later  neutral ; 
this  then  remains  unaltered.  It  appears  possible  that  it  is  in  the 
deeper  layers  of  the  mixture,  or  where  the  earth  is  specially  rich 
in  humus,  that  a  portion  of  the  nitrates  or  nitrites  is  reduced. 

W.  D.  H. 

Formation  of  Nitrogen  during  Putrefaction.  By  A.  Ehren- 
berg {Zp-H.  physiol.  Ghem.,  12,  145 — 147). — A  few  further  experi- 
ments illustrating  the  formation  of  methane  and  carbonic  anhydride 
in  putrefaction  are  detailed  (Abstr.,  1887,  746).  W.  D.  H. 

Dependence  of  Assimilation  of  Green  Cells  on  their  Respi- 
ration of  Oxygen;   the  part  of  the  Plant  in  which  Oxygen 
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formed  in  Assimilation  is  produced.    By  N.  Pringsheim   (Ber. 

Akad.  Ber.,  1887,  763—777  ;  compare  Abstr.,  1886,  642).— The  end 
cells  of  the  leaves  of  Ghara  fragilis  were  enclosed  in  a  microscopic  gas- 
chamber,  through  which  a  mixture  of  hydrogen  and  carbonic  anhy- 
dride (containing  1  to  5  per  cent,  of  the  latter)  was  passed.  When 
light  is  excluded,  the  rotation  gradually  becomes  less  and  less  until  at 
last  (in  2  to  10  hours)  the  plasma  is  quite  still.  The  cells,  if  not  kept 
too  long  in  this  state,  otherwise  retain  their  original  appearance,  the 
chlorophyll  apparatus  remaining  normal.  On  admitting  oxygen,  the 
rotation  of  the  plasma  again  commences,  unless  the  cells  have  been  kept 
too  long  without  oxygen  after  the  protoplasm  has  ceased  to  rotate.  If 
the  cells  are  kept  without  oxygen  just  so  long  that  the  plasma  still 
shows  a  slight  movement,  they  will  be  found  to  have  lost  the  power 
of  assimilating,  and  when  exposed  to  light,  will  no  longer  give  oil 
oxygen. 

When  the  cells  of  Ghara  are  exposed  to  light  in  a  stream  of 
hydrogen  and  carbonic  anhydride,  rotation  of  the  plasma  and  evolution 
of  oxygen  cease  after  some  time ;  in  most  cases  the  evolution  of 
oxygen  ceases  before  the  rotation.  The  presence  of  the  smallest 
amount  of  oxygen  is  sufficient  (even  after  the  rotation  of  the  plasma 
has  ceased  for  some  time)  to  bring  about  movement  and  assimilation. 

These  results  make  it  probable  that  in  the  decomposition  of  car- 
bonic anhydride  in  plants  no  oxygen  is  formed,  but  that  a  compound  is 
produced  which  decomposes  at  the  outermost  surface  of  the  cells  with 
evolution  of  oxygen. 

The  decomposition  of  carbonic  anhydride  and  the  evolution  of 
oxygen  do  not  occur  together,  but  are  distinct  processes  both  as  to 
time  and  place.  Green  and  other  tissues  and  plants  in  dying  g^YQ  off 
oxygen  in  the  dark;  the  evolution  of  oxygen  often  continues  for  hours 
after  the  plant  has  died.  IST.  H.  M. 

Assimilation  and  Respiration  of  Plants.  ByU.KREusLER  {Bied. 
Gentr.,  1887,  669 — 681). — In  this  continuation  of  former  experiments 
{Bied.  Gentr.,  1887,  110)  are  given  the  details  of  experiments  made 
with  shoots  of  the  same  kind  of  plant,  Philadelphus  graudifloriis,  at 
different  stages  of  growth,  the  temperature  of  observation  being  15° 
and  25°.  At  a  temperature  of  25°,  a  strong  and  marked  decrease  in 
assimilative  power  accompanies  increasing  age  of  the  leaf ;  at  15°  a 
maximum  of  assimilative  power  is  noticed  in  the  youngest  leaves. 
This  power  reaches  its  minimum  at  the  period  of  blossom,  and  again 
rises  in  the  oldest  leaves ;  so  that  between  the  assimilative  power  in 
the  youngest  and  in  the  oldest  leaves,  there  does  not  exist  much 
difference.  A  table  showing  the  amount  of  water  absorbed  at  the 
different  temperatures  is  also  given.  In  the  second  portion  of  this 
paper,  amongst  many  statements  concerning  the  absorption  and  exha- 
lation of  carbonic  anhydride  at  different  temperatures,  it  is  recorded 
that  the  range  of  temperature  in  which  exhalation  occurs  is  from  0 — 
50"^,  and  that  it  is  greatest  at  the  highest  temperature,  the  maximum 
appearing  to  be  at  46*4°.  Assimilation  seems  to  take  place  at  a  lower 
temperature  than  exhalation,  and  it  is  active  at  50° ;  but  the  curve 
representing   the    relation  of   assimilation   to   temperature   does  not 
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agree  witli  that  representing  exhalation  at  various  temperatures.  In 
the  case  of  the  bramble,  the  maximum  intensity  of  exhalation  occurs 
at  about  46*6°,  whilst  that  of  assimilation  is  found  at  25°.  For 
further  statements  and  arguments,  reference  must  be  made  to  the 
original.  E.   W.  P. 

Physiological  Signification  of  Tannin  in  Vegetable  Tissues. 

By  M.  Wesi'Ermaier  (Ber.  Ahad.  Ber.,  1887,  127 — 148). — The  amount 
of  tannin  in  living  cells  free  from  and  containing  chlorophyll  increases 
with  the  amount  of  light  to  which  the  cells  are  exposed.  Experiments 
made  with  Quercus  pedunculata  showed  that  the  tannin  migrates  from 
the  leaves  downwards  through  the  bark  and  the  pith.  It  is  uncertain 
whether  starch  and  tannin  migrate  side  by  side  without  changing,  or 
whether  the  starch  migrates  in  the  form  of  tannin. 

In  examining  the  leaves  of  Butnex  patentia  and  Rheum  rho/ponticum, 
a  substance  was  found  which  showed  the  starch  reaction  with  iodine 
and  the  tannin  reaction  with  ferric  chloride  and  with  potassium 
dichromate.  The  colour  produced  in  the  starch  reaction  is  a  bright- 
blue,  sometimes  greenish,  and  sometimes  deep  sky-blue.  The  sab- 
stance  was  found  in  large  amount  in  the  autumn  leaves  of  Rheum 
rha'^onticum.  N.  H.  M. 

The  Hop  and  its  Constituents.  By  Hayduck  {Bied.  Gentr., 
1887,  694 — 698). — Hops  have  no  influence  on  alcoholic  fermentation, 
but  they  retard,  even  if  they  do  not  wholly  prevent,  lactic  fermen- 
tation, and  this  applies  also  to  the  butyric  and  other  forms  of  like 
change,  excepting  the  acetous,  which  is  unafiected.  Lerner  and 
Bungener  have  shown  that  there  exists  in  hops  a  white,  crystalline} 
compound,  which  they  termed  "  hop-bitter  acid."  This  acid,  on 
oxidation,  forms  a  soft  resinoas  matter,  slightly  soluble  in  water  ; 
besides  the  acid,  a  hard  resin  seems  to  exist  in  large  quantities,  and 
the  authors  have  now  discovered  a  third,  soft  resin.  The  method 
whereby  it  may  be  obtained  is  as  follows  : — The  hops  are  first  exhausted 
with  ether,  and  after  evaporation  of  the  ether,  the  residue  is  treated 
with  alcohol,  which  leaves  a  white  wax  undissolved ;  solution  of  lead 
acetate  is  then  added  to  the  alcoholic  solution,  when  a  yellow  preci- 
pitate is  produced,  consisting  of  the  soft  resin  in  combination  with 
lead.  In  the  filtrate  from  this  precipitate,  the  two  other  resins  are 
found,  the  one  soft  and  soluble  in  light  petroleum,  the  other  hard, 
insoluble  in  light  petroleum,  but  soluble  in  alcohol  and  ether ;  the 
former  is  identical  with  that  which  is  an  oxidation-product  of  hop- 
bitter  acid.  All  three  seem  to  be  feeble  acids,  and  have  no  definite 
solubility  in  water,  but  the  solution  of  the  soft  resins  are  intensely 
and  disagreeably  bitter  ;  whilst  that  of  the  hard  resin  is  slightly  and 
agreeably  bitter.  As  regards  the  suppression  of  lactic  fermentation, 
although  the  hard  resin  has  no  effect,  this  property  belongs  to  the  soft 
resins.  A  resinous  coating  sometimes  forms  in  the  wort  in  brewing, 
and  it  has  been  generally  ascribed  to  resin,  but  this  view  is  now  shown 
to  be  incorrect,  as  this  coating  contains  only  4*6  per  cent,  of  resin 
soluble  in  ether,  whilst  nitrogenous  matter  was  present  to  the  extent 
of  13  per  cent,  of  nitrogen.  E.  W.  P. 
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Compounds  extracted  from  Anagyris  Foetida,    By  N.  Reali 

(Gazzetta,  17,  325 — 329). — The  seeds  of  the  Anagyris  fnetida,  on  ex- 
traction with  ether,  yield  a  fatty  oil,  two  resinous  substances,  and 
also  a  citron-yellow  compound  not  further  examined  but  probably  a 
glucoside.  From  an  alcoholic  extract,  glucose,  saccharose,  and  a 
yellow  substance  are  obtained,  together  with  a  compound  having  all 
the  characteristics  of  an  alkaloid,  and  called  Anagyrine. 

One  of  the  above  resinous  substances  which  the  author  calls  ana- 
gyric  acid  forms  a  lead  salt,  by  means  of  which  the  acid  can  bo 
isolated.  It  contains  carbon,  hydrogen  and  oxygen,  but  the  analyses 
given  are  not  very  concordant.  The  oil  is  not  desiccative,  sp.  gr.  = 
0924  at  17°  ;  on  treatment  with  sulphuric  and  nitric  acid,  it  acquires 
a  blood-red  colour.  The  oil  yields  a  mixture  of  fatty  acids  on  saponi- 
fication. Anagyrine  occurs  as  an  amorphous  mass  of  bitter  taste, 
soluble  in  water,  alcohol,  ether,  and  benzene ;  it  has  an  alkaline  re- 
action and  forms  salts  with  acids.  It  gives  all  the  reactions  of 
alkaloids,  such  as  precipitates  with  solutions  of  phosphoraolybdic 
acid,  potassium  bisrautho-iodide,  and  potassium  mercuro-iodide.  It 
is  unaltered  at  ordinary  temperature  by  sulphuric  acid,  but  when 
warmed  it  evolves  a  musk-like  odour.  The  platinochloride  is  an 
amorphous,  yellow  powder,  the  analysis  of  which  pointed  to  a  formula 
CnHsiNOs  for  anagyrine.  V.  H.  Y. 

The  Freezing  of  Ciders.  By  G.  Lechartiee  (Compt.  rend.,  105, 
723— 726).— The  cider  was  cooled  at  —18°  to  -20°  until  nearly 
completely  frozen,  and  the  liquid  portion  was  drawn  ofF.  The  mother- 
liquor  was  denser  and  more  highly  coloured  than  the  liquid  obtained 
by  melting  the  ice,  which  in  the  end  yielded  almost  pure  water.  The 
mother-liquors  were  kept  in  a  cellar  for  some  months,  and  at  the  end 
of  that  time  had  a  very  fine  colour  and  flavour.  Addition  of  sugar  to 
the  must  merely  increases  the  proportion  of  alcohol,  but  concentra- 
tion by  freezing  concentrates  all  the  soluble  substances  from  the 
apples.  Concentration  should  not  be  carried  beyond  a  certain  point 
or  a  disagreeable  flavour  is  developed,  and  for  a  similar  reason  only 
ciders  of  good  original  quality  are  suitable  for  this  treatment.  Even 
when  the  cider  is  kept  at  —18°  for  12  hours,  the  ferment  is  not  killed, 
although  fermentation  is  retarded.  C.  H.  B. 

Effects  of  an  Electric  Current  on  Wine.  By  F.  Mengarim 
(Gazzetta,  17,  441 — 450). — Blaserna  and  Carpene  have  previously  made 
experiments  on  the  effects  produced  on  wine  by  the  action  of  an 
electric  current ;  these  have  shown  that  various  oxidation  products 
are  formed,  and  the  wine  is  artificially  matured.  In  this  paper,  some 
furtlier  experiments  on  this  subject  are  described,  in  which  a  current 
of  3  99  amperes  per  hour  was  passed  for  various  periods  of  time 
through  a  sample  of  Italian  wine  ;  analyses  were  made  of  the  wine 
without  and  with  passage  of  the  current  and  the  results  compared. 
The  platinum  electrodes  were  found  to  be  covered  with  albuminous 
substances,  blackened  by  oxidation  ;  there  was  also  a  considerable 
deposit  of  these  substances.  The  proportion  of  alcohol  was  diminished 
partly  by  the  slight  concomitant  formation  of  acetic  acid,  partly  also 
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by  evaporation,  and  partly  also  by  its  destruction  by  a  more  profound 
oxidation.  There  was  also  imparted  to  the  wine  a  perfume  similar 
to  that  acquired  by  maturing;  this  increased  by  prolongation  of  the 
current.  The  passage  of  the  current  also  assists  its  future  preserva- 
tion. The  colouring  matters  are  affected,  but  the  author  would  not 
for  the  present  draw  any  conclusions  from  his  experiments.  If  by 
passage  of  an  electric  current  the  wine  could  be  sterilised,  so  as  to 
effect  the  complete  removal  of  Bacterium  aceti,  this  process  would  bo 
of  considerable  technical  importance.  Y.  H.  V. 

Manuring  Barley.  By  v.  Liebenberg  (Bied.  Centr.,  1887,  ^49 — 
651). — The  experiments  were  conducted  at  12  stations,  and  the 
manures  employed  were  (1)  Chili  saltpetre,  (2)  Chili  saltpetre  and 
soluble  phosphate,  and  (3)  Chili  saltpetre,  soluble  phosphate  and  potas- 
sium sulphate.  The  spring  of  the  year  (1886)  was  dry,  whilst  June 
and  July  were  wet.  There  were  three  failures;  of  the  remaining  nine 
stations,  the  nitrogen  showed  itself  active  in  producitig  corn  and  straw 
at  seven  stations,  whilst  an  influence  on  the  straw  only  was  manifested 
at  two.  In  two  cases,  potash  increased  the  corn  and  straw,  whilst  in 
one  it  acted  on  the  straw  only ;  the  phosphate  in  five  cases  affected 
the  corn  and  straw,  and  in  one  the  straw  only.  It  seems  then  that 
nitrogen  is  available  for  barley  in  all  localities,  whilst  phosphates  or 
potash  are  less  so.  E.  W.  P. 

Manuring  Oats.  By  v.  Liebenberg  (Bied.  Centr.,  1887,  651 — 
653). — The  experiments  were  conducted  on  the  same  principle  and  in 
the  same  manner  as  those  on  barley  manuring.  Nitrogen,  and  nitro- 
gen combined  with  phosphate  yielded  an  increase,  but  there  is  an 
uncertainty  as  to  the  gain  produced  by  potash.  Phosphates  influence 
oats  more  than  barley,  because  the  former  is  slower  and  later  in 
coming  to  maturity.  E.  W.  P. 

Comparative  Experiments  with  Oats  manured  with  Basic 
Slag  on  Moorlands.  By  Baessler  (Bied.  Centr.,  1887,  653—655). 
— The  soil  on  which  the  experiments  were  conducted  contained  69 
per  cent,  organic  matter,  2*7  N,  0*29  P2O5,  and  13*66  per  cent.  ash. 
Kainite,  basic  slag,  and  superphosphates  were  used.  Neither  the  super 
nor  the  slag  produced  any  decided  effects ;  kainite  increased  the 
yield  of  straw,  but  a  general  increase  was  remarked  when  the  phos- 
phates in  either  form  were  combined  with  kainite.  The  action  of  the 
slag  was  only  42  per  cent,  of  that  of  the  superphosphate,  but  Ihis 
difference  is  compensated  for  by  the  lower  price  of  the  slag. 

E.  W.  P. 

Manuring  Winter  Wheat  and  Winter  Rye.  By  v.  Lieben- 
berg (Bied.  Centr.,  1887,  656 — 658). — The  manures  were  the  same  as 
those  employed  in  the  author's  experiments  on  oats  and  barley.  No 
decided  nor  especial  advantage  was  remarked  in  the  crop  of  wheat 
thus  manured.  As  regards  the  rye,  nitrogen  alone  produced  no 
effect,  but  when  combined  with  phosphates  or  kainite  there  was  a 
very  decided  increase.     The  author  accounts  for  the  absence  of  effect 
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from  the  use  of  nitrogen  by  the  fact  that  the  land  had  previously 
received  farmyard  manure.  E.  W.  P. 

Manuring  of  Vines.  By  J.  Moritz  and  P.  Seucker  {Bied.  Cenlr., 
1887,  G04— 609), — The  experiments  were  instituted  to  determine  if 
artificial  manures  could  not  be  used  for  vines  instead  of  the  expensive 
farmyard  manure.  The  manures  were  those  usually  employed, 
namely,  ammonia  superphosphates  and  potash  compounds,  and  peat. 
The  analyses  of  the  must  as  well  as  its  total  quantity  show  that  farm- 
yard manure  can  be  replaced  by  other  manures  ;  mineral  manures 
seem  to  prevent  the  usual  premature  ripening,  and  consequently 
rotting,  of  some  of  the  berries  on  the  vines,  whilst  farmyard  manure 
induces  an  extra  growth  of  weeds.  These  experiments  have  beeu 
carried  on  for  nine  years,  and  are  still  being  continued. 

E.  W.  P. 

Condition  of  Potassium  in  Soils,  Plants,  and  Moulds.  }3y 
Berthelot  and  Andre  (Gompt.  rend.,  105,833 — 840;  911 — 914). — 

1  kilo,  of  the  dried  earth  contained  23" 5  grams  organic  carbon, 
1*66  gram  nitrogen  at  the  beginning  of  the  season  and  1"73  gram, 
and  the  end,  and  8"92  grams  of  potassium.  The  only  methods  available 
for  the  estimation  of  the  total  potassium  are  those  in  which  the  soil 
is  completely  decomposed  by  ammonium  fluoride,  calcium  carbonate, 
or  barium  hydroxide. 

Water  percolating  through  the  soil  removed  only  0*0029  gram  of 
potassium  per  kilo,,  but  if  the  soil  was  treated  with  successive  quan- 
tities of  water  the  amount  dissolved  increased  to  0'143  gram  per  kilo. 
Heating  the  soil  to  dull  redness  had  little  effect  on  the  solubility  of 
the  potassium. 

Ethjd  acetate  and  ammonia  have  practically  no  effect  on  the  solubi- 
lity, but  water  containing  2  per  cent,  of  sugar  or  acetamide  dissolves 
more  potassium  compound  than  pure  water.  Water  saturated  with 
carbonic  anhydride  dissolved  0*198  gram  per  litre ;  water  containing 

2  per  cent,  of  acetic  acid  dissolved  0*290  gram  per  litre ;  water  with 
2  per  cent,  of  hydrochloric  acid  0*404  gram ;  water  with  2  per  cent, 
nitric  acid  0*296  gram.  These  results  afford  no  definite  evidence 
either  as  to  the  forms  in  which  the  potassium  exists  in  the  soil  or  as 
to  the  proportion  assimilable  by  plants. 

Concentrated  hydrochloric  and  nitric  acids  at  a  higher  temperature 
dissolve  considerably  more  potassium,  the  exact  quantity  depending 
on  the  temperature  and  time  of  action.  The  whole  of  the  potassium, 
however,  is  never  removed.  Calcination  of  the  soil  increases  the 
proportion  of  the  potassium  soluble  in  acids,  probably  in  consequence 
of  some  alteration  of  the  silicates. 

It  is  not  possible  to  draw  any  sharp  line  of  demarcation  between 
the  potassium  which  is  soluble  or  insoluble,  assimilable  or  non- 
assimilable. 

In  order  to  obtain  similar  information  respecting  the  potassium 
present  in  living  plants,  MercuriaUs  annua  was  selected  as  an  example. 
The  dried  plant  contained  per  kilo.  19*35  grams  of  nitrogen  and 
27*87  grams  of  potassium  oxide,  and  left  125  grams  of  ash. 

When  treated  with   10  times  its  weight  of    water  for  24  hours, 
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18'92  gn'ams  of  potassium  per  kilo.,  or  two-thirds  of  the  total  amount, 
was  dissolved.  Hydrochloric  acid  of  2  to  3  per  cent,  dissolved  24"58 
Sframs  of  potassium  in  24  hours,  or  5*66  grams  more  than  water. 
The  remaining  329  grams  was  present  in  some  form  insoluble  in 
dilute  acids. 

A  sample  of  vegetable  mould  which  was  examined  in  a  similar  way 
contained  32-4  per  cent,  of  water  and  lost  459  per  cent,  when  calcined 
in  presence  of  air.  The  dried  mould  contained  per  kilo.  95'8  grams  of 
organic  carbon  ;  14'5  grams  combined  carbonic  anhydride  ;  8*6  grams 
of  nitrogen;  and  ll'Go  grams  of  potassium.  296  grams  or  one- 
quarter  of  the  potassium  was  soluble  in  water;  6-84  grams  M^as 
soluble  in  hydrochloric  acid  of  2  per  cent.,  but  even  after  incineration 
the  quantity  of  potassium  insoluble  in  acids  was  2"  14  grams  per  kilo. 
The  proportion  soluble  in  water  was  considerably  less  after  incinera- 
tion, owing  doubtless  to  the  action  of  the  silicates  on  the  potassium 
carbonate. 

It  is  evident  that  the  mould  does  not  retain  the  whole  of  the  potas- 
sium present  in  the  original  plant,  a  considerable  proportion  being 
removed  by  rain  during  the  process  of  decay.  The  proportion  remain- 
ing is,  however,  still  much  more  considerable  than  in  the  soil,  and  mould 
is  a  truly  complementary  manure  intermediate  in  its  character  between 
the  organic  and  inorganic  manures.  C.  H.  B. 

Best  Time  for  Ploughing  Yellow  Lupines  under.  By  Baessler 
(Bied.  Centr.,  1887,  615— 618) .—The  periods  into  which  the  growth 
of  the  yellow  lupine  which  was  to  be  used  as  "green  manure"  was 
divided,  were  (1)  full  bloom  of  main  stem,  (2)  commencement  of 
podding  of  the  same,  (3)  full  bloom  of  side  shoots,  (4)  full  ripeness 
of  the  pods  of  main  stem.  It  was  found  that  the  plants  should  be 
ploughed  under  in  the  fourth  period,  for  then  they  would  give  to 
the  morgen  N  140*3  kilos.,  K2O  53*96,  and  P2O5  257,  when  253,440 
plants  are  allowed  per  morgen;  at  this  period,  the  nitrogen  and  phos- 
phoric acid  are  three  times  and  the  potash  twice  that  found  in  the 
plant  in  the  period  of  bloom.  E.  W.  P. 

Analysis  of  Rubbish-heaps  employed  to  Improve  Soils.    By 

A.  Mayer  (Bied.  Centr.,  1887,  577— 578).— The  rubbish-heaps  arc 
found  at  places  of  refuge  which  were  frequented  in  times  of  flooding 
before  Holland  was  protected  by  dykes;  they  consist  largely  of 
animal  and  vegetable  remains.  The  analysis  of  one  sample  must  here 
suffice:  Organic  matter,  6*0  per  cent.  ;  total  nitrogen,  0*14;  errsily 
soluble  nitrogen,  0-02 ;  phosphoric  acid,  0*78;  potash,  034;  calcium 
carbonate,  1*1.  The  material  is  richer  in  plant  food  than  the 
various  "  muds  "  used  for  amelioration  of  poor  land  ;  in  the  former, 
the  lowest  quantity  of  phosphoric  acid  is  higher  than  the  highest 
percentage  in  the  latter ;  the  same  may  be  said  for  potash  and 
nitrogen,  but  the  muds  contain  more  calcium  carbonate. 

E.  W    P. 
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Support  for  Funnels  while  Drying.  Bj  V.  Meurer  (Zeit. 
anal.  Ghcm.,  26,  614). — Two  horizontal,  parallel  bars  of  glass  tube 
are  supported  hy  pieces  of  glass  rod,  which  have  their  ends  bent 
upwards  till  they  nearly  meet,  and  thrust  into  the  ends  of  the  tubes 
which  are  bent  downwards  at  right  angles.  A  small  hook  of  glass 
rod  prevents  the  bars  from  springing  apart  under  the  weight  of  the 
funnels  which  rest  between  them.  M.  J.  S. 

Moisture  remaining  in  a  Gas  after  drying  by  Phosphoric 
Anhydride.  By  E.  W.  Morlky  (Amer.  J.  Sci.,  34,  199—204).— 
The  method  employed  for  determining  the  amount  of  aqueous  vapour 
left  in  a  gas  after  drying  with  phosphoric  anhydride,  consists  in  drying 
the  gas  with  that  substance,  and  then  passing  it  through  a  weighed 
apparatus  in  which  the  gas  is  first  slightly  moistened,  then  much 
expanded,  and,  lastly,  again  dried  by  phosphoric  anhydride.  The 
decrease  in  weight  of  the  apparatus  is  then  due  to  the  moisture  left 
by  phosphoric  anhydride  in  that  volume  by  which  the  gas  passing  out 
of  the  apparatus  exceeds  the  gas  entering  it.  In  this  way,  it  was 
found  that  the  moisture  left  unabsorbed  may  be  roughly  estimated  at 
a  fourth  of  a  milligram  in  10,000  litres  of  gas.  (For  the  result  with 
sulphuric  acid  see  Abstr.,  1886,  278.)  B.  H.  B. 

Hygienic  Air  Analysis.  By  K.  Sonden  (Zeit.  anal.  Chem.,  26, 
592 — 598). — The  apparatus  is  essentially  that  of  Pettersson  (Abstr., 
1887,  999  ;  also  179  and  180),  but  with  the  inlet  tube  so  arranged  as  to 
draw  the  sample  of  air  for  analysis  from  a  pipette  in  which  it  has 
been  collected,  thus  avoiding  the  necessity  of  performing  the  analysis 
in  the  locality  from  which  the  air  is  taken.  The  carbonic  anhydride 
only  is  determined,  the  gases  being  saturated  with  moisture  before 
each  measurement.  Results  agreeing  closely  among  themselves  and 
fairly  with  determinations  by  Pettenkof  er's  method  have  been  obtained 
with  an  apparatus  containing  only  18  c.c.  of  air.  M.  J.  S. 

Estimation  of  Sulphurous  Acid  by  Standard  Iodine  Solution. 
By  J.  VoLHARD  (Annalen,  242,  93 — 113). — The  drawback  to  Bunsen's 
volumetric  method,  involving  the  use  of  standard  iodine  solution  and 
dilute  sulphurous  acid,  is  the  fact  that  the  acid  solution  will  not  be 
completely  oxidised  if  it  contains  more  than  O'Od  per  cent,  of  SOo. 
The  incomplete  oxidation  of  the  sulphurous  acid  in  stronger  solutions  is 
generally  attributed  to  the  action  of  the  sulphuric  acid  on  the  hydr- 
iodic  acid :— HoSO*  +  2HI  =  L,  +  H2SO3  4-  H,0.  The  author  finds 
that  the  true  explanation  is,  that  sulphurous  acid  is  decomposed  by 
a  strong  solution  of  hydriodic  acid,  yielding  sulphur  and  iodine  ;  the 
iodine  at  once  oxidises  sulphurous  acid  to  sulphuric  acid  and  is  itself 
converted  into  hydriodic  acid  ;  this  secondary  action  may  be  avoided 
by  adding  the  moderately  dilute  sulphurous  acid  to  the  standard 
iodine  solution.  W.  C.  W. 
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Rapid  Method  of  Determining  the  Total  Acidity  in  Flue 
Gases  from  Vitriol  Chambers,  adapted  for  the  use  of  Workmen. 

By  W.  Younger  (J".  Soc.  Chem.  Ind.,  6,  347— 348).— The  author  re- 
commends the  use  of  Hurter's  apparatus,  which  is  described  in  detail 
in  Wanklyn's  book  on  "  Gas  Analysis."  The  method  being  intended 
only  for  the  use  of  foremen,  to  serve  as  a  guide  in  the  working  of 
chambers,  no  pretensions  are  made  to  any  great  degree  of  accuracy. 
The  most  useful  property  of  the  apparatus  is  that  it  indicates  how  far 
the  combustion  is  carried  on,  what  fuel  is  used,  and  how  much  is  wasted. 

D.  B. 

Soda-lime  Method  for  Determining  Nitrogen.  By  W.  0. 
Atwater  and  C.  D.  Woods  (Amer.  Ghem.  /.,  9,  311—324). — The 
soda-lime  is  prepared  by  slaking  2|  kilos,  of  lime  in  an  iron  kettle 
with  a  solution  of  1  kilo,  of  sodium  hydroxide,  evaporating,  and  heating 
to  fusion.  It  is  ground  whilst  warm,  and  divided  into  two  portions 
by  sieves  of  |  mm.  and  2  mm.  This  soda-lime  is,  on  the  whole,  pre- 
ferable to  a  more  fusible  one  containing  more  soda,  the  complete  de- 
composition of  the  substance  being  effected  by  the  large  surface 
presented  by  the  coarse  soda-lime  with  which  the  front  part  of  the 
tube  is  filled.  The  same  results  are  obtained  whether  the  lime  con- 
tains much  or  little  soda,  or  even  none,  the  ammonia  probably  being 
produced  by  the  action  of  superheated  steam.  Combustions  with 
sugar  are  not  to  be  recommended  for  testing  the  purity  of  soda-lime, 
as  even  when  recrystallised  from  alcohol  it  appears  to  contain  a  trace  of 
nitrogen  ;  stearic  acid  or  oxalic  acid  is  to  be  preferred.  For  the  filling 
of  the  absorption-bulb,  it  is  convenient  to  have  a  little  thistle  funnel 
blown  on  the  end  of  the  exit  tube.  If  the  tubes  are  well  and  closely 
packed  with  granular  soda-lime,  so  as  to  leave  no  considerable  open 
channel,  and  if  a  sufficiency  of  powdered  soda-lime  be  well  mixed  with 
the  substance,  short  tubes,  30  cm.  long,  may  be  used ;  cochineal  is  used 
as  indicator. 

When  using  the  absolute  method  for  the  determination  of  nitrogen, 
a  small  correction  should  be  made  for  the  residual  air  and  for  the 
vapour- tension  of  the  potash  solution,  namely,  when  at  sp.  gr.  1'36, 
4  mm.  at  9'5°  and  6*5  ram.  at  14*5°. 

Although  the  results  obtained  by  the  two  methods  are  almost  the 
same,  the  soda-lime  method  is  not  quite  so  exact,  but  is  much  simpler, 
and  sufficient  for  most  purposes  if  the  above  precautions  are  observed. 

H.  B. 

Determination  of  Nitrogen  by  Kjeldahl's  Method.  By  L. 
Lenz  (Zeit.  anal.  Chem.,  26,  590 — 592). — To  ascertain  whether  >the 
addition  of  permanganate  is  invariably  necessary,  comparative  deter- 
minations were  made  on  11  nitrogenous  substances,  containing  from 
1'4  to  14  per  cent,  of  nitrogen.  In  every  case,  the  use  of  permanga- 
nate gave  the  higher  result,  the  difference  varying  from  0*28  to  16  per 
cent,  of  the  whole.  The  permanganate  cannot,  therefore,  in  any  case 
be  safely  dispensed  with.  M.  J.  S. 

Apparatus  for  Nitric  Acid  Determination.  By  Kratschmer 
(Zeit.  anal.  Chem.,  26,  608—610). — A  simple  apparatus  for  Schlo- 
sing's  method.     A  flask  of  150  c.c.  capacity  is  fitted  with  a  caout- 
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chouc  stopper,  through  which  pass  the  tnbe  of  a  separator  bulb 
with  a  good  stopcock  and  a  long  (3  to  4  dcm.)  delivery  tube  bent 
downwards  at  an  acute  angle  and  turned  up  at  the  end.  The  nitrate 
Folution  is  boiled  in  the  flask  (the  delivery  tube  dipping  into  the 
mercury  trough)  until  every  trace  of  air  is  expelled.  The  stop- 
cock is  then  closed,  a  boiling  hot  mixture  of  ferrous  chloride  and 
hydrochloric  acid  is  poured  into  the  bulb,  and  the  lamp  is  removed. 
As  soon  as  the  mercury  begins  to  rise  in  the  delivery  tube,  the  ferrous 
solution  is  allowed  to  flow  in,  the  lamp  is  replaced,  and  the  nitric 
oxide  boiled  out  as  usual.  A  little  of  the  ferrous  solution  should  re- 
main in  the  bulb  to  act  as  a  seal.  M.  J.  S. 

Determination  of  Phosphoric  Acid.  By  A.  Isbert  and 
A.  Stutzer  (Zeit.  anal.  Ghem.,  26,  583 — 587). — The  method  based 
on  the  determination  of  the  ammonia  in  the  phosphomolybdate  pre- 
cipitate (Abstr.,  1887,  526)  is  confirmed.  A  further  simplification 
consists  in  washing  the  yellow  precipitate  with  cold  water  instead  of 
with  ammonium  nitrate  solution.  The  compound  of  silicic  acid  with 
ammonia  and  molybdic  acid  is  soluble  in  pure  water  although  iusoluble 
in  ammonium  nitrate.  On  the  other  hand,  the  phosphomolybdate  re- 
quires 10,000  parts  of  cold  water  for  its  solution.  The  removal  of 
silica  by  evaporation  may  therefore  be  omitted.  The  precipitate  is 
allowed  to  subside  completely  at  70°,  and  filtered  off  after  cooling.  It 
is  thrown  with  its  filter  into  a  flask,  and  distilled  with  soda  into 
standard  acid,  which  is  then  titrated  back  with  baryta,  using  corallin 
as  indicator.  One  part  of  nitrogen  in  the  precipitate  corresponds  with 
1*654  parts  of  phosphoric  anhydride.  Test  analyses  with  known 
quantities  of  phosphate,  with  and  without  silicic  acid,  and  com- 
parative assays  of  phosphatic  manures  by  the  above  and  the  gravi- 
metric process,  show  that  for  commercial  purposes  the  method  is 
sufficiently  accurate.  M.  J.  S. 

New  Methods  of  Estimating   Arsenic    in    Pyrites.    By  J. 

Clark  (/.  Soc.  Ghem.  Lid.,  6,  352 — 355). — Precipitation  Process. — 
Three  grams  of  the  finely  powdered  pyrites  is  mixed  in  a  platinum 
crucible  with  four  times  its  weight  of  calcined  magnesia  and  soda, 
and  the  mixture  heated  for  about  10  minutes  over  a  moderately  low 
Bunsen  flame.  The  contents  of  the  crucible  are  then  extracted  with 
boiling  water  and  filtered.  The  filtrate,  which  should  be  green  in 
colour  owing  to  the  presence  of  iron,  is  acidified  with  hydrochloric 
acid,  and  the  solution,  which  is  now  nearly  colourless,  is  boiled  for  a 
few  minutes,  when  the  arsenic  sulphide  will  separate  along  with 
sulphur.  To  ensure  complete  precipitation  of  the  arsenic,  it  is 
always  advisable  to  saturate  the  solution  with  hydrogen  sulphide. 
The  precipitate  is  then  thrown  on  to  a  filter,  washed,  dissolved  with 
ammonia,  and  the  solution  evaporated  to  dryness  on  a  water-bath. 
The  residue  is  treated  with  nitric  acid  and  the  arsenic  in  the  solu- 
tion either  estimated  as  magnesium  ammonium  arsenate,  or  precipi- 
tated as  silver  arsenate,  and  the  arsenic  calculated  from  the  silver 
as  determined  volumetrically  by  Yolhard's  process,  or  gravimetrically 
by  cupellation,  as  recommended  by  Richter. 
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Distillation  Process. — About  1'7  gram  of  the  finely  pulverised 
pyrites  is  introduced  into  a  platinum  crucible  with  six  times  the 
weight  of  the  above  mixture,  and  heated  for  an  hour  over  a  low 
Bunsen  flame.  The  contents  of  the  crucible  are  transferred  to  a 
flask,  moistened  with  water,  and  dissolved  in  strong  hydrochloric  acid. 
The  flask,  which  is  fitted  with  a  funnel  tube,  having  the  end  drawn 
to  a  point  and  dipping  under  the  liquid,  is  then  connected  with  a 
small  glass  condenser,  to  the  end  of  which  a  straight  calcium  chloride 
tube  is  attached,  and  by  means  of  the  funnel  tube  a  considerable 
excess  of  cuprous  chloride  dissolved  in  strong  hydrochloric  acid  is 
introduced.  The  contents  are  then  slowly  distilled  into  water  for  an 
hour,  when  a  fresh  quantity  of  hydrochloric  acid  is  introduced,  and 
the  distillation  continued  for  J  hour.  The  whole  of  the  arsenic  will 
now  be  found  in  the  receiver,  but  it  is  always  advisable  to  add  a  little 
more  hydrochloric  acid,  change  the  receiver,  and  test  the  distillate. 
The  arsenic  is  then  precipitated  as  sulphide,  or  it  is  titrated  with 
iodine  in  the  usual  way.  D.  B. 

Estimation  of  Silicon  in  Iron  and  Steel.  By  J.  J.  Morgan 
(Ghem.  News  J  56,  221). — The  author  criticises  Turner's  statements 
(Abstr.,  1887,  1140),  and  states  that  silica  may  be  obtained  free  from 
iron  and  phosphorus  in  the  following  manner : — The  solution  obtained 
by  dissolving  iron  in  aqua  regia  is  evaporated  to  a  thick  syrupy  con- 
sistence, treated  with  hydrochloric  acid,  and  the  precipitated  silica 
well  washed  with  dilute  hydrochloric  acid  and  water,  when  it  is  found 
to  be  free  from  both  iron  and  phosphorus.  D.  A.  L. 

Estimation  of  Silicon  in  Iron  and  SteeL  By  T.  Turner 
{Ghem.  News,  &6,  244 — 245). — A  reply  to  Morgan  (preceding 
Abstract).  Whilst  the  process  described  above  will  give  fairly  accu- 
rate results  with  iron  containing  under  1  per  cent,  of  phosphorus  and 
about  1  per  cent,  of  silicon,  this  i&  not  the  case  with  commoner  irons 
containing  2  per  cent,  of  phosphorus  and  B*  to  4  per  cent,  of  silicon. 

Indirect  Determination  of  Alkalis  in  Presence  of  Lithium. 

By  K.  Kraut  (Zeit.  anal.  Ghem.,  26,  604 — 605). — The  metals  are 
weighed  as  nitrates,  and  the  nitric  anhydride  then  expelled  by  fusion 
with  silica.     The  calculation  is  made  in  the  usual  manner. 

Chlorides  are  converted  into  nitrates  by  treatment  with  silver 
nitrate.  Phosphates  are  dissolved  in  a  little  nitric  acid,  about  an 
equivalent  quantity  of  silver  nitrate  is  added,  and  then  freshly  pre- 
cipitated silver  oxide  to  neutrality.  The  excess  of  silver  in  either 
case  is  removed  from  the  filtrate  by  hydrocyanic  acid.  This  method 
is  not  applicable  to  sulphates,  since  barium  sulphate  cannot  be  freed 
from  lithium  salts  by  washing,  M.  J.  S. 

Determination  of  Ammonia  in  Commercial  Products.    By  J. 

M.  Milne  (/.  Soo.  Ghem.  Ind.,  6,  423). — Some  time  ago  a  German 
committee  recommended  the  liberation  of  the  ammonia  from  phos- 
phates, manures,  and  other  commercial  products,  by  boiling  with 
magnesia  instead  of  alkaline  hydroxides,  and  absorption  in  a  measured 
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excess  of  standard  sulphuric  acid.  One  great  advantage  of  this 
modificafcion  is  that  the  contents  of  the  distilling  flask  boil  quite 
quietly,  and  can  be  brought  nearly  to  dryness  witliout  spirting  if  the 
gas  flame  is  properly  regulated.  The  author  has  used  this  method 
for  some  time  with  very  satisfactory  results.  It  is  necessary,  however, 
to  observe  the  following  precautions: — (1)  The  steam  containing  the 
ammonia  should  be  thoroughly  condensed  as  it  passes  over.  (2)  The 
end  of  the  condenser  tube  should  not  dip  beneath  the  surface  of  the 
sulphuric  acid  in  the  bulb  flask.  (3)  In  order  to  ensure  complete 
absorption  of  the  ammonia,  a  small  U-^^^e  containing  a  little  of  the 
standard  acid  should  be  attached  to  the  exit  tube  of  the  flask. 

D.  B. 
Assay  of  Silver  containing  Small  Quantities  of  Bismuth. 
By  J.  Scully  (see  p.  108). 

Estimation  of  Mercury  in  Urine.     By  L.  Beasse  (Gompt.  rend. 

8oc.  Biol.  [8],  4,  297 — 300). — Simple  electrolysis  is  insufficient, 
inasmuch  as  certain  organic  matters  are  deposited  along  with  the 
mercury  on  the  electrode.  To  obviate  this  error,  the  author  treats 
100  c.c.  of  urine  with  10  c.c.  of  hydrochloric  acid,  places  in  the  mix- 
ture a  small  coil  of  thin  sheet  brass  1  cm.  broad  by  about  50  cm. 
long,  and  allows  the  interaction  to  go  on  for  a  day.  The  coil  is  then 
removed,  washed  with  alcohol  and  ether,  dried,  transferred  to  a 
porcelain  crucible  and  heated.  The  mercury  vapour  is  condensed  on 
a  concave  cover  of  gold  kept  cool  by  distilled  water.  The  difference 
between  the  weight  of  the  dried  cover  before  and  after  heating  gives 
the  amount  of  mercury.  J.  P.  L. 

Estimation  of  Iron  in  Chars.  By  R.  Davidson  (/.  Soc.  Ghem. 
Ind.,  6,  421). — Having  tested  the  accuracy  of  the  stannous  chloride 
process  for  the  estimation  of  iron  in  the  case  of  substances  such  as 
animal  charcoal,  containing  only  from  0*1  to  I'O  per  cent,  of  ferric 
oxide,  the  author  confidently  recommends  it  in  preference  to  either 
the  "  permanganate  "  or  "  dichromate  "  process.  D.  B. 

Determination  of  Ferrous  Oxide  in  Insoluble  Silicates.  By 
A.  H.  Chester  and  F.  I.  Cairns  (Amer.  J.  Sci.,  34,  113 — 116). — In 
their  examination  of  the  crocidolite  from  Rhode  Island,  the  authors 
determined  the  ferrous  oxide  by  means  of  ammonium  fluoride.  Half 
a  gram  of  the  pulverised  mineral  is  placed  in  a  large  platinum  crucible 
over  a  water-bath,  and  a  slow  stream  of  carbonic  anhydride  is  carried 
into  it.  When  the  air  is  expelled,  a  few  drops  of  concentrated  sul- 
phuric acid  is  added,  then  some  ammonium  fluoride.  Similar  addi- 
tions are  made  from  time  to  time  until  the  mineral  is  completely 
decomposed.  The  contents  of  the  crucible  are  then  emptied  into  a 
beaker  containing  cold  water.  The  solution  is  diluted,  and  the  iron 
determined  by  means  of  potassium  permanganate  in  the  usual  manner. 

B.  H.  B. 

Estimation  of  Titanic  Oxide.  By  L.  L6vy  (Gompt.  rend.,  105, 
754 — 756). — The  author  has  investigated  the  conditions  necessary  to 
ensure  accuracy   when   using  the   ordinary  method  of  fusing  with 
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potassium  hydrogen  sulphate,  extracting  with  water,  and  precipitating 
the  titanic  oxide  by  prolonged  boiling.  The  solution  should  contain 
0'5  per  cent,  of  free  sulphuric  acid  ;  if  less,  the  precipitate  is  impure ; 
if  more,  precipitation  is  incomplete.  The  presence  of  zinc  in  the 
solution  is  without  influence  on  the  result,  provided  the  proportion  of 
free  acid  is  0'5  per  cent.,  and  the  same  is  true  of  copper,  magnesium, 
and  aluminium,  but  in  presence  of  ferric  sulphate  the  result  is  always 
too  high. 

The  best  method  of  procedure  is  as  follows  : — The  fused  mass  is 
mixed  with  sufficient  sulphuric  acid  to  convert  the  whole  of  the 
potassium  into  the  hydrogen  sulphate,  solution  being  thus  greatly 
accelerated,  and  the  liquid  is  then  carefully  neutralised  with  potassium 
hydroxide,  free  sulphuric  acid  added  to  the  extent  of  0"5  per  cent., 
and  the  solution  boiled  for  six  hours.  C.  H.  B. 

Determination  of  Antimony.  By  F.  Muck  (Zeit.  anal.  Chem., 
26,  600 — 602). — The  precipitate  of  trisulphide  is  dried  by  suction 
until  it  can  be  detached  from  the  filter.  The  filter  is  washed  with 
warm  ammonium  sulphide  in  which  much  free  sulj)hur  has  been  dis- 
solved, this  poly  snip  hide  having  a  far  greater  solvent  action  than 
the  monosulphide.  The  solution  is  evaporated  in  a  porcelain  crucible. 
A  convenient  way  of  doing  this  is  to  support  the  crucible  on  a  glass 
triangle  in  a  deep  glass  basin  containing  a  little  sulphuric  acid,  and 
covered  closely  with  a  glass  plate.  On  gently  heating  the  basin  on  a 
bed  of  asbestos,  tKe  liquid  evaporates  rapidly  without  spitting.  The 
detached  precipitate  is  then  added  and  the  whole  dried.  The  free 
sulphur  is  removed  by  treatment  with  a  mixture  of  carbon  bisulphide 
and  chloroform,  and  the  antimony  sulphide  is  converted  into  tetroxide 
for  weighing.  M.  J.  S. 

Delicate  Test  for  Bismuth.  By  F.  B.  Stone  (./.  Soc  Ghem.  Ind., 
6,  416). — This  test  depends  on  the  fact  that  a  strong  solution  of 
potassium  iodide  produces  a  bright  yellow  colour  when  added  to  a 
very  dilute  solution  of  bismuth  sulphate  containing  only  a  small 
quantity  of  free  salpuric  acid.  1  part  of  bismuth  oxide  in  1,000,000 
parts  will  show  a  distinct  coloration.  Very  small  quantities  of  bis- 
muth may  also  be  estimated  colorimetrically  by  means  of  this  test. 

D.  B. 

Detection  of  Nitrates  in  Well  Water.  By  0.  Binder  (Zeit. 
anal.  Ghem.,  26,  605 — 606). — The  method  depending  on  the  reduction 
to  nitrite  by  zinc,  and  testing  with  potassium  iodide  and  starch,  fails 
if  too  much  zinc  is  used.  A  trace  of  zinc  powder  shaken  with  the 
liquid  answers  better  than  compact  zinc.  M.  J.  S. 

Water  Analysis.  By  0.  Binder  (Zeit.  anal.  Ghem.,  26,  607). — 
Liquids,  such  as  natural  waters,  evaporated  over  a  free  gas  flame, 
become  contaminated  with  sulphuric  acid  from  the  products  of  com- 
bustion, M.  J.  S. 

Elementary  Analysis  of  Highly  Volatile  Organic  Liquids. 

By  G.  Kassner  (Zeit.  anal.  Ghem.,  26,  588 — 590).— The  combustion 
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tube  is  prolonged  at  the  posterior  end  beyond  the  fnrnace,  and  is  bent 
upwards  at  an  angle  of  about  45°.  A  plug  of  asbestos  is  placed  at 
the  bend.  The  bulb  containing  the  liquid  is  introduced  at  this  end, 
and  rests  against  the  asbestos  plug  with  its  capillary  tube  pointing 
upwards.  The  bulb  having  been  cooled  before  breaking  the  point  of 
the  capillary  tube,  can  be  introduced  without  the  escape  of  any  of  the 
liquid,  and  the  gradual  expulsion  of  the  contents  can  be  watched  and 
regulated,  since  the  vaporised  liquid  condenses  in  the  capillary  tube, 
and  is  driven  out  in  the  form  of  minute  drops.  These  are  immediately 
evaporated  and  swept  forward  by  the  current  of  oxygen  passed 
through  the  tube.  The  more  volatile  the  liquid,  the  longer  and 
narrower  should  be  the  capillary  tube.  The  portion  of  the  combustion 
tube  which  is  to  be  heated  is  filled  with  platinised  asbestos  (see 
Kopfer,  ibid.,  17, 1).  For  substances  which  burn  with  difficulty,  how- 
ever, cupric  oxide  cannot  be  dispensed  with.  For  arresting  halogen*, 
a  plug  is  employed  prepared  by  shaking  chopped  asbestos  with  finely 
divided,  reduced  silver.  A  stream  of  hydrogen  (free  from  arsenic  or 
antimony)  passed  through  the  hot  tube  regenerates  the  metallic  silver 
after  it  has  absorbed  a  halogen.  M.  J.  S. 


The  Stalagmometer.  By  J.  Traube  (Ber.,  20,  2824—2835).— 
Applications  of  the  stalagmometer  (this  vol.,  p.  91)  to  the  estimation 
of  alcohol  in  wine,  beer,  and  liqueurs,  and  of  acetic  acid  and  alcohol 
in  vinegar.  Tables  are  given  for  use  at  temperatures  between  10°  and 
30°  for  alcohol,  and  11°  and  29°  for  acetic  acid,  for  percentages  up  to 
10  per  cent,  by  weight  of  the  pure  substance  in  each  case. 

W.  P.  W. 

Recognition  of  Pyrogallol.  By  Gr.  Kliebahn  (Zeit.  anal.  Chem.y 
26,  641). — Pyrogallol  when  fused  with  ammonium  oxalate  yields  am- 
monium rufigallate,  which  dissolves  in  water  with  red  colour,  and  gives 
the  following  characteristic  reactions : — Potassium  ferricyanide  and 
potassium  dichromate,  a  dark-brown  precipitate  insoluble  in  alcohol. 
Ferric  chloride,  no  black  coloi^tion.  A  few  drops  of  acetic  acid,  then 
potassium  cyanide  and  mercurous  nitrate,  a  black  precipitate. 
Sodium  nitroprusside  and  platinic  chloride,  no  precipitate  or  change 
of  colour.     Potash,  a  change  to  brown,  but  not  to  black. 

M.  J.  S. 

Estimation  of  Grape-sugar  in  Urine  by  Robert's  Method. 
By  Y.  BUDDE  {Ffluger's  Archiv^  40,  137 — 172). — The  fermentation 
method  of  determining  the  amount  of  sugar  in  diabetic  urine  consists 
in  multiplying  the  difference  in  specific  gravity  before  and  after  re- 
moval of  the  sugar  by  fermentation,  by  a  constant  factor  found  by 
control  titration  experiments  in  which  the  percentage  so  found  wa.^ 
divided  by  the  difference  in  the  specific  gravities.  Worm-Miiller  has 
stated  (ibid.,  37,  479 — 510)  that  this  factor  is  constant,  namely,  230. 
This  paper  is  devoted  to  showing  mathematically  that  from  its  very 
nature  this  factor  is  a  variable  one,  increasing  as  the  percentage  of 
sugar  diminishes.  W.  D.  H. 
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Examination  of  Wort  and  Starch.  By  E.  W.  T.  Jones  (Analyst, 
12,  163 — 168). — The  methods  employed  are  essentially  those  described 
by  O'Sullivan  (this  Journal,  1876,  ii,  130).  An  analysis  is  given  of 
a  wort  which  gave  [*]j  3.86  =  116-5,  and  K  =  50-8  (Trans.,  1879, 
606).  The  same  wort  analysed  in  the  Inland  Revenue  Laboratory 
gave  the  values  [a]  =  120,  and  K  =  57'2,  on  which  numbers  a  charge 
of  the  addition  of  1*6  per  cent,  of  glucose  was  based.  The  suggestion 
is  made  that  the  higher  value  of  K  may  have  been  obtained  by  the 
use  of  Fehling's  solution  volumetrically  in  the  presence  of  dextrin. 
On  keeping  this  wort  for  four  months  (after  adding  salicylic  acid) . 
the  rotatory  power  diminished,  whilst  the  cupric  reducing  power 
increased.  Some  of  the  same  malt,  mashed  in  the  laboratory  for 
three  hours  at  57—60°,  gave  [a]  =  113-6,  K  =  51-85,  from  which  it 
would  appear  that  with  some  malts  the  limits  recognised  by  the 
Inland  Revenue  chemists  ([«]  not  less  than  120,  and  K  not  over  51) 
may  be  exceeded. 

The  method  of  analysing  starch  differs  from  that  of  O'Sullivan 
(Trans.,  1884,  9)  only  in  the  omission  of  the  washings  with  ether, 
alcohol,  and  warm  water  before  gelatinising,  and  in  controlling  the 
results  of  the  optical  method  by  a  subsequent  hydrolysis  with  acid, 
and  a  determination  by  Fehling's  solution.  M.  J.  S. 

Estimation  of  Small   Quantities   of  Lactic   Acid.     By  W. 

WiNDisCH  (Ghem.  Centr.,  1887,  826,  from  Wochenschr.  /.  Braueri,  13, 
214). — In  order  to  estimate  small  quantities  of  lactic  acid,  the  sub- 
stance to  be  examined  is  heated  with  chromic  acid,  whereby  the 
lactic  acid  is  decomposed  into  formic  acid  and  aldehyde.  The  mixed 
vapours  are  passed  into  Nessler  solution,  in  which,  in  presence  of  an 
aldehyde,  lead  salts  give  a  yellowish-red  precipitate,  or  with  smaller 
quantities,  a  yellowish  opalescence.  In  order  to  examine  roots  by  this 
process,  they  are  first  extracted  with  ether,  which  dissolves  out  all 
acid  substances.  V.  H.  V. 

New  Method  of  Examining  Butter.  By  T.  T.  P.  B.  Warren 
{Ghem.  News,  56,  222,  231,  243— 244).— Five  grams  of  butter  is 
placed  in  a  tared  tube,  plugged  with  asbestos,  and  is  extracted  with 
carbon  bisulphide.  The  fats  are  weighed,  dissolved  in  carbon  bisul- 
phide, and  well  mixed  with  a  solution  of  equal  volumes  of  yellow 
sulphur  chloride  and  carbon  bisulphide  ;  the  latter  is  evaporated,  and 
the  thickened  mass  redissolved  in  carbon  bisulphide,  any  insoluble 
residue  indicating  the  presence  of  vegetable  oils.  The  filter  tuba  is 
dried  and  weighed  ;  then  by  successive  weighings  after  washing,  first 
with  water,  then  with  ammonia,  the  dry  matter,  soluble  substances, 
casein,  &c.,  are  determined.  The  sulphur  chloride  treatment  applied 
to  other  fatty  mixtures,  such  as  lard,  oil,  or  oleomargarin,  will  detect 
the  admixture  of  any  vegetable  oil,  rosin,  rosin  oil,  or  peti'oleum. 
After  a  few  hours'  contact  with  sulphur  chloride,  butter  becomes 
brownish,  commercial  olein  thickens  and  turns  black,  and  animal 
olein  assumes  a  very  dark  colour,  but  all  dissolve  in  carbon  bisul- 
phide, whereas  vegetable  oils  do  not.  Inasmuch  as  animal  oils  them- 
selves dissolve  vegetable   oils,   a  small  quantity  of  the  latter  might 
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escape  detection  in  presence  of  a  large  quantity  of  the  former;  to 
avoid  this  it  is  suggested  to  add  to  the  butter  or  other  fatty  mixture 
RuflScient  tested  cotton-seed  oil  to  supersaturate  the  animal  fats  ;  then 
by  treatment  with  sulphur  chloride  and  subsequent  washing  witli 
carbon  bisulphide,  the  animal  fats  are  removed,  and  the  vegetable  oils 
remain  insoluble.  Any  excess  residue  over  that  due  to  the  cotton- 
seed oil  added  is  derived  from  vegetable  oil  present  in  the  butter; 
this  is,  however,  only  approximately  quantitative.  Water  must  be 
absent  when  using  sulphur  chloride.  Other  precautions  are  noted, 
and  some  remarks  are  advanced  on  the  character  of  the  reaction  of 
sulphur  chloride  on  fats,  and  of  the  products  formed  in  the  reaction. 
Attention  is  drawn  to  the  high  percentage  of  casein  in  some  samples 
of  country  butter,  probably  indicating  the  use  of  this  substance  as 
an  adulterant.  D.  A.  L. 


The  Reichert-Meissl  Process  for  the  Estimation  of  Butter 
Fat.  By  R.  Wollny  (Bied.  Gentr.,  1887,  699— 703).— En-ors  fre- 
quently  arise  in  the  results  obtained  by  working  this  process,  the 
results  being  generally  too  high.  This  the  author  ascribes  to  the  pre- 
sence of  carbonates  in  the  potash  used  for  saponification.  A  loss  may 
also  occur  from  the  fact  that  distillation  with  sulphuric  acid  in  pre- 
sence of  alcohol  will  produce  ethereal  salts  of  butyric  and  other  acids, 
consequently  the  results  may  be  too  low.  If  the  following  precautions 
are  taken,  the  results  will  be  accurate.  Instead  of  potassium  hydroxide, 
a  50  per  cent,  sodium  hydroxide  solution  is  to  be  used,  and  allowed  to 
settle  before  putting  aside.  Admission  of  carbonic  anhydride  to  the 
saponifying  solution  must  be  avoided,  and  for  this  purpose  the 
saponification  must  be  C(mducted  in  a  vessel  to  which  a  reflux  con- 
denser is  attached,  and  the  distillation  of  the  alcohol  should  be  effected 
without  opening  the  apparatus.  A  closed  T"*^^^  is  inserted  between 
the  flask  and  condenser,  whereby,  after  distillation,  water  and  acid  can 
be  added.  As  regards  the  process  itself,  5  grams  of  the  molten  and 
filtered  fat  is  accurately  weighed  into  a  300  c.c.  flask  (length  of  neck 
7  to  8  cm.),  2  c.c.  of  50  per  cent,  sodium  hydroxide  solution,  w^hich 
has  been  preserved  from  all  contact  with  carbonic  anhydride,  and 
10  c.c.  alcohol  (96  vol.  per  cent.)  are  introduced  into  the  flask,  and 
after  connection  with  the  reflux  condenser  the  flask  is  heated  in  the 
water-bath  for  \  hour;  the  alcohol  is  distilled  off,  and  the  heat 
continued  for  at  least  J  hour,  100  c.c.  distilled  water  is  then  added, 
and  the  mixture  further  heated  for  \  hour,  until  the  soap  is  dissolved. 
The  clear  solution  is  now  to  be  decomposed  whilst  hot  by  40  c.c.  of 
sulphuric  acid  (30 — 35  c.c.  =  2  c.c.  of  the  soda  solution),  and  a  small 
piece  of  pumice  should  also  be  introduced.  Distillation  must  be 
continued^until  110  c.c.  of  the  liquid  has  been  collected,  the  distillate 
well  mixedygbnd  of  it  100  c.c.  filtered  off  and  titrated  with  decinormal 
baryta,  phenolphthalein  being  used  as  indicator.  The  figure  thus 
obtained  is  to  l?e  multiplied  by  I'l,  and  from  the  product  are  to  be 
deducted  suclf  figures  as  are  obtained  from  a  preliminary  blank 
experiment.     The  deduction  to  be  made  should  not  exceed  033. 

E.  W.  P. 
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Examination  of  Cod-liver  Oil   and  Vegetable  Oils.      By  E. 

Salkowski  (Zeit.  anal.  Chem.,  26,  557 — 582). — The  determination  of 
the  temperature  of  solidification  is  of  little  assistance,  since  un- 
doubtedly genuine  specimens  show  widely  different  solidifying  points. 
Moreover,  cod-liver  oil  solidifies  with  extreme  slowness,  even  at  tem- 
peratures far  below  its  freezing  point,  and  an  admixture  of  20  per 
cent,  of  rape-seed,  linseed,  or  cotton-seed  oil,  with  an  oil  of  low  freezing 
point  is  not  revealed  at  a  temperature  (0°  C.)  at  which  other  genuine 
oils  solidify.  The  presence  of  palm  oil,  palm  kernel  oil,  or  cocoa-nut  oil 
may,  however,  be  suspected  if  solidification  occurs  in  15  to  30  minutes 
atO°. 

Treated  by  E-eichert's  process,  cod-liver  oil  gives  a  very  small  quan- 
tity of  volatile  acid.  Linseed,  rape-seed,  cotton-seed,  and  palm  oils 
give  a  slightly  higher  yield,  but  not  sufficiently  different  to  enable  this 
method  to  detect  an  admixture. 

When  cod-liver  oil  is  saponified  and  the  dilute  solution  of  the  soap 
shaken  with  ether,  cholesterin  is  extracted,  together  with  a  yellow 
substance,  which  seems  to  belong  to  the  lipochrome  series  (Kiihne, 
Untersuch.  physiol.  Inst.  Heidelberg,  1882).  This  substance  gives  an 
indigo-blue  colour  with  strong  sulphuric  acid,  whilst  cholesterin  and 
also  the  cod-liver  oil  itself  give  violet.  The  fatty  acids  from  the  soap 
solution  freed  from  cholesterin,  when  dissolved  in  chloroform  and 
mixed  with  sulphuric  acid,  give  a  dark  brown-red  colour,  with  dirty- 
green  fluorescence.  If  after  pouring  off  the  chloroform  some  of  the 
acid  is  added  to  glacial  acetic  acid,  the  mixture  slowly  acquires  a  fine 
red-violet  colour,  with  dirty-green  fluorescence.  The  only  vegetable 
oils  which  in  choloform  solution  are  coloured  blue  by  sulphuric  acid 
are  palm  oil  and  cotton-seed  oil.  All  the  vegetable  oils  (except  palm 
oil),  when  treated  as  above  for  the  extraction  of  cholesterin,  yielded  a 
substance  which  was  identified  with  the  phytosterin  of  Hesse.  This 
may  be  distinguished  from  cholesterin  by  its  appearance  under  the 
microscope.  A  hot  alcoholic  solution  of  cholesterin  solidifies  on 
cooling  to  a  mass  of  thin,  rhombic  plates,  frequently  showing  re- 
entering angles ;  the  substance  obtained  from  the  vegetable  oils  forms 
stellate  or  fasciculate  groups  of  thick  needles,  or  on  slow  cooling 
gives  elongated  six-sided  plates.  The  products  from  all  the  vegetable 
oils  melted  at  182—134°  (Hesse's  phytosterin  at  132—133°).  Choles- 
terin  from  genuine  cod-liver  oil  melts  at  146°  ;  the  product  from  an 
oil  adulterated  with  20  per  cent,  of  rape,  linseed,  "  or  cotton-seed 
oil  melted  at  139 — 140°,  and  showed  the  needles  of  phytosterin,  toge- 
ther with  the  plates  of  cholesterin. 

Most  of  the  specimens  of  cod-liver  oil  examined  contained  very  little 
free  fatty  acid  (0'24  to  0*69  per  cent,  calculated  as  oleic  acid  ;  one 
specimen,  however,  showed  6'5  per  cent.).  Since  many  vegetable  oils 
give  numbers  lying  within  these  limits,  this  character  is  of.no  service 
lor  their  detection.  M.  J.  S. 

Titration  of  Urea  with  Mercuric  Nitrate.  By  E.  Pfluger 
(Pflilger^s  ArcJiiv,  40,  533 — 586). — After  some  critical  remarks  on 
von  Rautenberg's  and  Pfeiffer's  modifications  of  Liebig's  method  of 
estimating   urea,  a   series  of   28   experiments  is   detailed,  in  which 
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the  amount  of  nitrogen  in  urine  was  estimated  first  by  Kjeldahl's 
method,  and  secondly  by  Rautenberg's  mercurial  solution.  In  some 
cases,  the  results  by  the  latter  were  higher,  in  others  lower  than  by 
Kjeldahl's  method,  and  taking  Kjeldahl's  method  as  one  which  gives 
accurate  results,  it  is  calculated  th«t  the  average  error  of  Rautenberg's 
method  is  0'7  per  cent.  On  the  average,  out  of  100  parts  of  the 
nitrogen  in  urine,  13  are  combined  in  substances  other  than  urea. 
Rautenberg's  method  does  not  give  the  amount  of  urea,  but  the  total 
nitrogen.  W.  D.  H. 


Fractional  Reduction  of  Ortho-  and  Para-nitrotoluene  and 
Quantitative  Analysis  of  Ortho-  and  Para-toluidine.  By  T. 
MiNiATi,  H.  Booth,  and  J.  B.  Cohen  (/.  Soc.  Chem.  Ind.,  6,  418 — 420). 
— From  a  series  of  experiments  on  the  reduction  of  ortho-  and  para- 
nitrotoluene,  it  seems  that  both  nitro-compounds  are  acted  on  concur- 
rently. 

Before  commencing  their  analytical  work,  the  authors  thought  it 
desirable  to  determine  whether  the  reduction  could  be  so  regulated 
that  approximately  the  same  quantities  of  nitrotoluene  could  be 
reduced  with  a  given  quantity  of  the  reducing  agent ;  it  was  found 
that  with  care  this  could  be  readily  accomplished.  The  separation 
and  isolation  of  the  nitrotoluene  and  toluidine  is  effected  in  the 
following  manner : — After  reduction,  the  acid  solution  obtained  is 
distilled  with  steam,  and  the  unattacked  nitrotoluene  driven  over, 
the  toluidine  remaining  behind.  The  toluidine  solution  is  freed  from 
tin  by  treatment  with  hydrogen  sulphide  and  filtered.  The  filtrate  is 
made  alkaline  and  distilled  with  steam,  when  the  toluidine  distils 
over.  Both  distillates  are  extracted  with  ether,  the  ether  is  distilled 
offhand  the  residues  dried  and  weighed.  The  first  gives  the  weight  of 
nitrotoluene,  the  second  that  of  the  toluidine.  Having  the  respective 
weights,  an  analysis  of  the  one  or  the  other  and  determination  of  the 
quantity  of  ortho-  and  para-compound  present  therein,  suffices  to 
find  exactly  how  the  reduction  has  gone.  Having  made  unsuccessful 
attempts  to  analyse  the  resulting  nitro-compound,  the  authors  tried 
various  methods  for  the  quantitative  estimation  of  ortho-  and  para- 
toluidine.  The  only  process  they  found  practicable  was  to  add  excess 
of  oxalic  acid  solution,  bring  the  precipitate  on  to  a  filter-paper, 
wash  three  or  four  times  with  ether,  and  weigh  on  a  watch-glass. 
Any  residue  remaining  in  the  precipitating  vessel  and  in  the  filter- 
paper  was  dissolved  in  water  and  titrated  with  decinormal  potash 
solution.  With  paratoluidine,  it  was  found  that  precipitation  was  not 
complete  unless  the  mixture  was  allowed  to  remain  12  hours. 
With  pure  orthotoluifiine,  there  is  no  immediate  precipitation,  but  in 
12  hours  from  4  to  5  per  cent,  of  the  ortho-compound  crystallises  out ; 
hence  in  performing  the  analysis  the  error  due  to  the  precipitation  of 
the  ortho-compound  must  be  allowed  for  if  the  solution  remains 
12  hours,  or  the  error  due  to  incomplete  precipitation  of  the  para- 
compound  must  be  allowed  for  if  the  precipitate  is  filtered  imme- 
diately. The  better  plan  would  therefore  be  to  obtain  an  approxima- 
tion of  the  amount  of  para-compound  present  in  one  determination, 
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and  then  run  in  just  sufficient  oxalic  acid  solution  to  precipitate  this 
quantity,  and  wait  for  12  hours.  D.  B. 

Estimation  of  Small  Quantities  of  Paratoluidine  in  Ortho- 
toluidine.  By  C.  Haeussermann  (Ghem.  Ind.,  10,  55—56). — Of  the 
methods  recommended  for  the  estimation  of  para-  and  ortho-toluidine 
the  process  based  on  the  titration  of  the  para-compound  with  oxalic 
acid  in  an  ethereal  solution  has  been  mostly  adopted.  It  is  not, 
however,  wholly  free  from  error,  owin^  to  the  fact  that  the  amount  of 
ether  to  be  used  is  frequently  insufficient  to  completely  dissolve  the 
"  ortho-oxalate  "  produced  by  the  reaction.  The  author  suggests  the 
following  method :  —  A  solution  containing  88  grams  of  crystallised 
oxalic  acid  in  750  c.c.  of  water  and  43  c.c.  of  hydrochloric  acid  of 
22°  B.  is  heated  in  a  porcelain  basin  to  70 — 75°,  and  treated  with 
10  grams  of  the  toluidine  under  examination.  When  the  preci- 
pitate which  separates  has  been  entirely  redissolved,  the  mixture  is 
allowed  to  cool  gradually  to  30 — 35°  until  the  oxalate  shows  signs  of 
crystallisation  on  the  surface  of  the  solution.  It  is  then  filtered 
through  cotton  and  the  residue  washed  with  a  few  drops  of  water. 
The  precipitate  forms  small,  colourless  scales  having  a  dull  appear- 
ance. The  filtrate  on  standing  deposits  a  further  portion  of  crystals 
which  are  collected  on  a  separate  filter  and  washed.  This  operation 
is  repeated  until  crystals  are  obtained  having  a  lustrous  appearance. 
These  consist  of  the  pure  "  ortho-oxalate,"  and  are  readily  distin- 
guished from  the  crystals  of  the  para-compound.  The  crystalline 
fractions  are  then  treated  with  a  solution  of  sodium  carbonate  and 
subjected  separately  to  distillation.  The  solidifying  point  of  the 
distilled  bases  is  determined  by  cooling  a  fraction  of  each  distillate 
with  ice.  If  the  oil  solidifies  by  merely  agitating  it,  the  crystals  are 
collected  on  a  tared  filter,  and  after  drying  over  sodium  hydroxide 
weighed  as  paratoluidine.  If,  however,  the  addition  of  a  few  crystals 
of  pure  paratoluidine  is  required  to  induce  solidification,  only  one-half 
of  the  mass  is  calculated  as  paratoluidine.  If,  on  the  other  hand,  it  is 
impossible  to  solidify  the  base  obtained  from  the  distillation  of  the 
first  crystalline  fraction,  orthotoluidine  only  is  present  in  the  sample 
under  examination.  With  good  toluidines,  it  generally  suffices  to 
collect  and  distil  two  fractions,  in  which  case  the  base  from  the  second 
crystallisation  mostly  constitutes  a  perfectly  liquid  oil.  This  method 
being  inapplicable  to  mixtures  containing  more  than  10  per  cent,  of 
paratoluidine,  it  is  suggested  to  dilute  such  mixtures  by  the  addition 
of  pure  orthotoluidine.  D.  B. 

Volumetric  Determination  of  Alkaloids  by  Mayer's  Reagent. 

By  F.  S.  Hereth  (Zeit.  anal.  Ghem.,  26,  647). — To  avoid  the  errors 
introduced  by  the  use  of  filters  and  the  irregular  addition  of  the 
reagent  (potassio-mercuric  iodide),  several  equal  portions  of  the  solu- 
tion to  be  titrated  should  be  mixed  at  once  with  quantities  of  the 
reagent  differing  from  one  another  by  O'l  c.c,  and  ranging  from 
somewhat  below  the  amount  indicated  by  a  rough  preliminary  test  to 
an  equal  distance  above.     After  settling  for  at  least  eight  hours  in  a 
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closed  test-tube,  part  of  the  clear  upper  liquor  can  be  poured  off  and 
tested  by  a  drop  of  the  reagent.  The  extract  is  prepared  for  titration 
by  acidifying  and  gently  warrainjj^  to  drive  off  alcohol.  If  any  pre- 
cipitate separates  it  is  filtered  off  and  washed  with  dilute  acid.  The 
liquid  should  finally  contain  about  1  per  cent,  of  free  sulphuric  acid. 

M.  J.  S. 

Tanret's  Reaction  for  Albumin,  Peptone,  and  Alkaloids  in 
Urine.  By  L.  Brasse  (Gompt.  rend.  Soc.  Biol  [8],  4,  369—370).— 
Albumin,  peptone,  and  alkaloids  are  precipitated  from  urine  in  the 
cold  by  Tanret's  reagent,  potassium  mercury  iodide.  On  heatinjj, 
the  peptone  and  alkaloidal  precipitate  dissolves,  leaving  the  albumin 
insoluble.  The  alkaloidal  precipitate  can  be  easily  separated  from 
the  peptone  precipitate  by  reason  of  its  solubility  in  ether. 

No  insoluble  combinations  are  formed  with  any  of  the  ordinary 
constituents  of  urine,  such  as  creatine,  creatinine,  xanthine,  or  hypo- 
xanthine,  but  bile  salts  give  rise  to  a  precipitate  insoluble,  like 
albumin,  in  both  cold  and  hot  solutions.  This  precipitate,  however, 
can  be  differentiated  from  the  ordinary  albumin  precipitate  inasmuch 
as  it  is  soluble  in  ether.  J.  P.  L. 

Hsematoscopic  Study  of  Blood.  By  A.  H^nocque  (Gompt. 
rend.  Soc.  Biol.  [8],  4,  288— 284).— The  chief  advantage  in  the  use 
of  the  hsematoscope  (Abstr.,  1887,  312),  for  the  spectroscopic  examin- 
ation of  blood  is  the  possibility  of  examining  the  blood  undiluted. 

J.  P.  L. 
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Chemical  Action  of  Light  on  an  Explosive  Mixture  of  Chlo- 
rine and  Hydrogen.  By  B.  Pringsheim  (Ann,  Phys.  Ghem.  [2],  32, 
384— 428).— Bunsen  and  Roscoe  (^n^.  Phys.  Ghem.,  96,  373  ;  100,  43, 
481  ;  101,  235  ;  108,  193 ;  117,  529)  propounded  the  question— 
"  Whether  in  photochemical  combination  an  amount  of  work  is  done 
for  which  an  equivalent  of  luminous  energy  disappears,  or  whether 
the  action  effected  by  the  chemical  rays  is  merely  started  by  the 
light  without  the  expenditure  of  a  sensible  amount  of  luminous 
energy."  They  endeavoured  to  solve  this  problem  in  the  case  of 
hydrogen  and  chlorine,  by  comparing  the  quantity  of  light  absorbed 
by  the  mixture  with  that  absorbed  by  dry  chlorine,  or  as  they  call  it, 
the  optical  extinction  in  chlorine.  They  assumed  that  this  optical 
extinction  would  be  of  the  same  amount  in  the  mixture,  and  therefore 
concluded  that  the  considerable  additional  extinction  observed  in  the 
mixture  was  due  to  the  transformation  of  luminous  energy  into  heat 
energy  during  the  chemical  action.  The  author  objects  to  this 
reasoning,  that  the  light  absorbed  in  chlorine  alone  is  itself  trans- 
formed into  heat,  thereby  raising  the  temperature  of  the  gas,  whilst 
in  the  case  of  the  mixture,  the  luminous  energy  may  very  probably  be 
transformed  directly  into  chemical  energy.  In  support  of  this  view, 
he  adduces  Bunsen  and  Roscoe's  observation  that  the  action  of  light 
was  considerable  when  the  range  of  temperature  was  from  18°  to 
26°. 

The  luminous  energy,  indeed,  may  either  increase  the  molecular 
motion  directly  and  the  atomic  motion  indirectly,  or  vice  versa,  or 
more  probably  both  processes  may  go  on  simultaneously.  From  the 
kinetic  theory  of  gases,  the  introduction  of  energy  by  conduction  of 
heat  must  increase  the  molecular  velocities,  which  are  of  a  very  irre- 
gular character.  Kow  it  is  found  that  the  absorption  of  light  is  a 
function  of  the  wave-length,  and  it  therefore  seems  probable  that  the 
chemical  action  of  light  consists  in  the  direct  transfer  of  energy  to 
the  atoms,  whose  motions  consist  of  vibrations  of  definite  periods,  and 
is  therefore  the  direct  cause  of  dissociation.  When  in  equilibrium, 
there  is  a  definite  relation  between  the  atomic  and  the  molecular 
energy  of  a  gas,  and  if  this  is  disturbed  by  the  absorption  of  light, 
there  will  be  a  change  in  the  number  of  molecular  impacts,  and  before 
a  fresh  state  of  equilibrium  is  attained,  the  direct  increase  in  the 
atomic  energy  may  be  more  or  less  expended ;  in  the  present  case  in 
effecting  chemical  change  ;  in  other  cases,  in  producing  fluorescence, 
phosphorescence,  or  electrical  phenomena.  The  assumption,  therefore, 
that  what  Bunsen  and  R-oscoe  call  the  optically  absorbed  light  simply 
increases  the  temperature,  and  that  the  additional  absorption  due  to 
the  presence  of  hydrogen  increases  the  chemical  absorption,  is  not 
justifiable.  If  the  light  absorbed  by  the  chlorine  molecules  in  the 
mixture  produces  chemical  action,  this,  as  shown  later,  will  probably 
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consist  in  the  formation  of  intermediate  unstable  products  whose 
coefficient  of  absorption  of  light  differs  from  that  of  the  mixture  of 
chlorine  and  hydrogen,  so  that  "chemical  extinction"  must  be 
regjirded  as  the  consequence  rather  than  the  cause  of  the  chemical 
change.  The  existence  of  chemical  extinction  is  therefore  no  criterion 
as  to  whether  transformation  of  luminous  into  chemical  energy  takes 
place,  so  that  Bansen  and  Roscoe's  method  is  incapable  of  solving  the 
question  proposed  by  them,  but  a  result  obtained  in  another  portion 
of  their  researches,  namely,  that  the  chemical  action  is  proportional 
to  the  intensity  of  the  light,  although  not  so  applied  by  them,  seems 
to  give  the  required  solution  ;  for  if  the  action  of  the  light  were 
simply  to  disturb  a  state  of  unstable  equilibrium,  the  quantity  of 
hydrogen  chloride  formed  would  be  independent  of  the  initial  impulse, 
lb  must,  therefore,  be  assumed  that  a  definite  absorption  of  luminous 
energy  will  take  place  for  every  molecule  of  hydrogen  chloride  formed, 
but  it  does  not  follow  that  more  light  must  be  absorbed  than  with  the 
chlorine  alone. 

The  determination  of  the  cause  of  the  increase  of  the  extinction- 
coefficient,  which  may  be  due  merely  to  a  change  in  the  condition  of 
the  mixture,  leads  to  an  investigation  of  the  physical  and  chemical 
phenomena  which  accompany  the  formation  of  hydrogen  chloride,  and 
therefore  to  the  consideration  of"  Photochemical  Induction."  Bunsen 
and  Roscoe  found  that  when  light  falls  on  a  freshly  prepared  mixture, 
or  on  one  which  has  been  for  a  time  in  darkness  after  previous 
exposure  to  light,  there  is  at  first  no  appreciable  formation  of  hydrogen 
chloride ;  alter  a  certain  interval,  a  slight  action  begins,  gradually 
increases  to  a  maximum,  and  then  remains  constantly  proportional  to 
the  time.  The  act  of  overcoming  the  resistance  here  indicated 
and  bringing  the  gas  into  a  state  of  readiness  for  combination,  they 
call  chemical  induction,  and  when  due  to  the  action  of  light,  photo- 
chemical induction.  They  found  the  duration  of  the  seemingly  in- 
active interval  to  increase  with  the  thickness  of  gas  traversed  by  the 
light,  and  to  decrease  with  increasing  intensity  of  light  more  rapidly 
than  the  intensity  increases.  Both  of  these  results  are  confirmed  by 
the  author,  who  further  finds  that  the  rate  of  formation  of  hydrogen 
chloride  depends  only  on  the  intensity,  and  not  on  the  wave-length  of 
the  light,  from  which  he  concludes  that  the  inductive  action  is  pro- 
bably a  chemical  one.  By  instantaneous  exposure  to  a  stronger 
source  of  light,  he  finds  that  the  gas  undergoes  a  momentary  expan- 
sion proportional  to  the  intensity  of  the  light,  which  is  evidently  not 
due  to  the  heat  of  formation  of  hydrogen  chloride,  from  the  rapidity 
with  which  it  appears  and  disappears,  and  also  because  it  is  found  to 
be  independent  of  previous  induction  and  of  the  amount  of  hydrogen 
chloride  formed.  Neither  can  it,  for  the  former  reason,  be  due  to  the 
heat  which  Budde  (Ann.  Fhys.  Chem.,  144,  213)  has  shown  to  be 
produced  by  the  absorption  of  light  by  chlorine. 

He  therefore  concludes  that  some  intermediate  product  is  formed, 
that  the  expansion  is  due  to  momentary  dissociation,  and  that  the 
quantity  formed  is  proportional  to  the  intensity  of  the  light.  It  does 
not  seem  reasonable  to  suppose  that  this  may  consist  of  molecules  of 
HjCl  and  CI  or  HCI2  and  H  ;  the  author  therefore  seeks  for  the  cause  in 
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the  presence  of  water- vapour  (the  gas  being  in  contact  with  water  during 
the  experiments),  in  accordance  with  the  inflnence  known  to  be  ex- 
cited by  water- vapour  on  other  explosive  mixtures,  and  in  confirma- 
tion of  this  he  finds  that  when  a  solution  of  hydrogen  chloride  is 
substituted  for  the  water,  and  the  gas  dried  as  completely  as  possible, 
much  less  hydrogen  chloride  is  formed  by  the  action  of  light  of  given 
intensity,  and  with  the  feeble  light  used  in  the  earlier  experiments,  no 
action  at  all  takes  place. 

The  author  assumes  the  action  to  take  place  in  two  stages,  for 
example : — 

(1.)  H2  +  CI2  +  H2O  =  CI2O  +  2H2; 
(2.)   CI2O  +  2H2  =  2HC1  +  H2O  ; 

or  some  similar  action,  the  exact  nature  of  which  may  be  determined 
by  chemical  analysis.  He  supposes  the  action  to  be  somewhat  as  fol- 
lows : — The  intermediate  substance  is  first  formed,  the  process  con- 
tinuing until  a  certain  proportion  of  the  gas  is  transformed.  Mass 
actions  then  come  into  play  between  chlorine,  hydrogen,  water  and 
the  intermediate  product,  and  hydrogen  chloride  begins  to  be  formed. 
The  second  stage  of  induction  now  begins.  The  amount  of  the  inter- 
mediate product  increases  more  rapidly  than  it  is  used  up  in  forming 
hydrogen  chloride,  which  is  therefore  formed  at  an  increasing  rate, 
until  the  intermediate  product  is  destroyed  as  fast  as  it  is  produced, 
introducing  the  third  stage,  in  which  the  formation  of  hydrogen 
chloride  is  proportional  to  the  time.  When  removed  from  the  action 
of  light,  the  quantity  of  intermediate  product  will  soon  fall  below  the 
minimum  required  for  the  production  of  hydrogen  chloride,  and  the 
remainder  will  break  up  again  into  hydrogen,  chlorine,  and  water. 
This  gradual  decomposition  of  the  intermediate  product  into  its 
original  constituents  will  go  on  even  during  induction,  which  explains 
Vfhy,  with  diminishing  intensity  of  light,  the  duration  of  induction 
increases  more  rapidly  than  the  intensity  diminishes,  for  since  the 
nature  of  the  change  undergone  by  the  intermediate  product  depends 
on  its  actual  amount,  therefore  the  less  the  intensity  the  greater  will 
be  the  ratio  of  the  amount  destroyed  to  that  newly  formed  in  each 
moment.  G.  W.  T. 

Anomalous  Dispersion  produced  by  Glowing  Vapours.  By 
A.  WiNKELMANN  (Ann.  Phys.  Chem.  [2],  32,  439— 442).— Kundt 
(Ann.  Phys.  Chem.  [2],  10,  231)  discovered  the  anomalous  dispersion 
produced  by  sodium  vapour.  The  method  he  used  was  to  allow  a  ray 
of  light  to  pass  through  the  conical  flame  of  a  Bunsen  burner  coloured 
with  sodium  vapour,  so  as  to  be  refracted  by  the  flame,  which  acted 
like  a  prism  with  its  refracting  angle  horizontal  and  upwards,  and 
then  through  a  verti ml  prism,  by  which  means  he  obtained  crossed 
spectra  which  showed  the  anomalous  dispersion.  In  the  hope  of 
making  the  action  stronger,  Kundt  attempted,  but  without  success,  to 
reduce  the  flame  to  a  prismatic  form  by  the  use  of  glass  or  mica 
plates.  The  author  has  succeeded  in  doing  this  by  using  as  the 
burner  a  tube  of  triangular  section  and  provided  with  an  air-blast. 

p  2 
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On  the  top  of  the  tube  is  placed  a  donble  thickness  of  wire-gauze, 
and  on  that  again  a  triangular  support  smaller  than  the  section  of  the 
burner,  made  of  iron  wire,  which  carries  an  iron  cup  of  the  same 
dimensions  as  the  support,  in  which  the  sodium  is  placed. 

With  this  apparatus  Kundt's  phenomenon  was  exhibited  very 
clearly,  and  it  was  also  obtained,  although  less  distinctly,  with  potas- 
sium. Lithium  and  thallium  chlorides  were  also  tried  but  with 
negative  results ;  this  the  author  attributes  to  the  insufficient  density 
of  the  vapour.  G.   W.  T. 

Components  of  the  Rare  Earths  yielding  Absorption-spectra. 
By  Cr.  Kruss  and  L.  F.  Nilson  (Ber.,  20,  3067— 3072).— A  reply  to 
G.  H.  Bailey  (this  vol.,  p.  1),  in  which  the  authors  maintain  the  cor- 
rectness of  their  views  on  the  components  of  the  rare  earths  (Abstr., 

1887,  890). 

Components  of  the  Rare  Earths  yielding  Absorption-spectra. 
By  G.  H.  Bailey  (Ber.,  20,  3325— 3327).— A  rejoinder  to  the  pre- 
ceding Abstract, 

Theory  of  Researches  on  Contact-electricity.     By  F.  Exner 

(A7in.  Phys.  Chem.  [2],  32,  615— 520).— The  author's  recent  re- 
searches in  support  of  his  denial  of  contact-electrification  (Ann.  Phys. 
Chem.  [2],  32,  53)  were  founded  on  his  experimental  result,  that  if  an 
insulated  conductor  is  connected  with  an  electrometer,  and  the  latter 
then  disconnected  from  the  earth,  and  if  the  capacity  of  the  con- 
ductor is  then  altered,  the  electrometer  will  remain  unaffected,  whilst 
according  to  the  contact- theory  there  should  be  a  flow  of  electricity. 

The  present  note  is  a  reply  to  objections  which  Hallwachs  (ibid.j 
64)  has  advanced  against  the  author's  conclusions. 

In  reply  to  these  objections  he  states  that — 

(1.)  The  potential  of  the  grating  of  oxidised  iron  which  surrounded 
the  apparatus  differed  by  less  than  0*05  of  a  Daniell  from  that  of  the 
walls  of  the  room,  which  would  justify  his  neglecting  it;  moreover, 
from  (4}),  its  potential,  whatever  its  value,  would  be  without  influence 
on  the  results. 

(2.)  The  capacity  of  the  conductor  was  measured  inside  the  grating, 
and  not  outside  as  assumed  by  Hallwachs. 

(3.)  He  is  justified  in  neglecting  the  change  of  capacity  in  the 
quadrants  during  the  movement  of  the  needle,  since  for  the  maximum 
deflection  to  be  expected  the  error  so  arising  would  not  exceed  1  per 
cent.,  and  as  no  deflection  was  observed,  the  objection  is  entirely  irrele- 
vant. 

(4.)  The  potentials  would  naturally  be  understood  to  refer  to  that 
of  the  grating  as  zero,  without  an  express  statement  to  that  effect ; 
moreover,  the  author  shows  by  a  simple  mathematical  proof  that  the 
result  is  independent  of  the  absolute  values  of  the  potential,  the 
essence  of  his  method  consisting  in  eliminating  the  influence  of  the 
grating  by  comparative  observations  on  different  metals.  The  dif- 
ference of  deflections  whioh  should  have   been  obtained  according  to 
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the  contact- theory  would  have  amounted  to  from  10  to  15  scale-divi- 
sions, and  would  therefore  be  easily  observed. 

(5.)  To  eliminate  the  possibility  that  the  absence  of  a  defleciion 
might  be  due  to  unknown  external  effects,  a  Daniell's  cell  was  intro- 
duced into  the  insulated  system,  and  the  deflection  obtained  was  found 
to  agree  closely  with  the  value  predicted  theoretically. 

(6.)  The  author  claims  that  he  has  proved  that  no  change  is  pro- 
duced when  the  grating  is  brought  into  contact  with  a  conductor  con- 
sisting of  a  different  metal.  Such  a  change  is  required  by  the  contact- 
theory,  but  the  author  has  not  attempted  to  determine  whether  it 
would  be  required  by  the  chemical  theory,  nor,  as  far  as  he  is  aware, 
has  the  question  been  considered  by  others.  G.  W.  T. 

Resolution  of  the  Electromotive  Forces  of  Galvanic  Elements 
into  their  Differences  of  Potential.  By  J.  Mosee  (Monatsh.,  8, 
508 — 509.) — Examples  are  given  in  this  paper  of  the  resolution  of  the 
electromotive  forces  of  certain  galvanic  combinations,  and  determina- 
tion of  each  of  the  components  at  the  electrolytic  surface.  The  sum 
of  these  several  components  is  shown  to  be  equal  to  the  total  electro- 
motive force  of  the  cell.  The  method  of  "drop  electrodes,"  as  applied 
by  the  author  to  exclude  the  electromotive  force  of  contact  metals,  is 
used,  a  method  based  upon  an  observation  of  Helmholtz,  that  if  an 
insulated  mass  of  mercury,  dropping  quickly,  is  in  contact  with  an 
electrolyte  at  the  dropping  point,  there  is  no  difference  of  potential 
between  the  mercury  and  the  electrolyte. 

Thus  the  total  electromotive  force  of  the  combination  Zn  |  dilute 
ZnClz  I  concentrated  ZnClj  |  Zn  =  0*15  volt.  The  values  of  the 
electromotive  force  at  the  three  surfaces  v,  f,  and  c,  were  found  by 
the  drop  electrode  method  to  be  — 

V  =  I'l  volt 
c  =  0-98  and/ =  0-27 
f+c  =  0-95. 

Now  1*1  —  0'^5  =  0*15,  or  the  value  found  for  the  total  electro- 
motive force. 

Again  taking  the  Daniell's  cell  as  another  example — 


Zn 
Zn 
Cu 


ZnSa  I  CuSO,  =  mV''^^  electromotive  force  =  232  -  40 
CuSU4  =    40j       -  ■^^'^' 


a  value  agreeing  with  that  obtained  by  direct  observation.  A  similar 
agreement  between  the  sum  of  the  differences  of  potential  and  the 
total  electromotive  force  in  the  Latimer-Clark's  cell  is  also  noticed. 

Y.  H.  V. 

Property  of  the  Alkalis  of  increasing  the  E.M.F.  of  Zinc. 

By  J.  H.  KoosEN  (Ann.  Phys.  Gliem.  [2],  32,  508— 515).— Grove, 
Joule,  Poggendorff,  and  others  have  observed  the  increased  E.M.F. 
obtained  by  substituting  aqueous  potash  or  soda  for  the  dilute  acid  in 
a  cell.  The  author  states  that  according  to  his  researches  the  alkali, 
say  potassium  hydroxide,   has  a  four-fold  action  :   (1)  it  breaks   up 
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into  potassium  and  oxygen  ;  (2)  potassium  replaces  zinc  in  its  elec- 
trical action,  for  instance,  in  a  Daniell's  cell  potassium  sulphate  is 
formed  in  place  of  zinc  sulphate,  as  the  copper  is  deposited ;  (3)  the 
zinc  is  oxidised  bj  the  oxygen  of  the  potash ;  (4)  the  resulting 
zinc  oxide  is  dissolved  by  the  aqueous  potash.  (1)  Diminishes  the 
E.M.F.,  whilst  (2)  and  (3)  increase  it;  (4)  may  possibly  slightly 
increase  it,  but  it  would  be  desirable  to  have  positive  evidence  on  this 
point. 

If  the  external  resistance  of  a  cell  is  very  great,  almost  the  whole 
heat  of  combination  will  be  developed  in  the  external  circuit.  Let 
the  E.M.F.  of  a  Daniell's  cell  be  taken  as  the  unit  of  E.M.F.,  and  let 
the  unit  of  heat  be  the  amount  generated  in  a  Daniell's  cell  by  the 
decomposition  of  n  grams  of  zinc,  where  n  is  the  atomic  weight  of 
that  metal.  Then  from  Thomson's  determinations,  the  E.M.F.  of  a 
Daniell's  cell  is  given  by  the  equation  ZnS04(248)  —  CuS04(198)  = 
60  =  1  Daniell ;  and  with  potash  substituted  for  dilute  sulphuric 
i.cid,  K2S04(337)  -h  2ZnOHoO(166)  -  2KHO(232)  -  CuSO^CiyS)  = 
73  =  1*46  Daniell.  For  the  author's  zinc-bromine-platinum  cell, 
ZnBr2(91)  =  ] -82  Daniell. 

The  results  thus  thoretically  obtained  in  the  case  of  these  and  a 
few  other  simple  cells  considered  by  the  author  agree  closely  with 
experimental  determinations.  The  heat  of  combustion  of  zinc  oxide 
and  potassium  is  not  taken  in*^o  account,  as  it  is  certainly  not  more 
than  2  per  cent,  of  that  due  to  the  decomposition  of  zinc  in  a  Daniell's 
cell,  and  according  to  Favre  and  Silbermann  it  would  seem  that  this 
chemical  action  is  merely  local,  and  does  not  contribute  to  the 
electrical  energy.  Practically  the  author  finds  that  a  Daniell's  cell 
with  a  solution  of  potassium  hydroxide  is  very  satisfactory  for  giving 
continuous  currents  through  a  high  resistance,  and  sodium  hydroxide 
gives  still  better  results,  as  sodium  sulphate,  being  more  soluble,  does 
not  so  readily  crystallise  on  the  porous  cell. 

It  is  very  important  to  prevent  interdiifusion  of  the  fluids  as  far  as 
possible,  and  for  this  purpose  the  author  uses  a  double  porous  cell, 
having  the  intermediate  space  filled  with  a  solution  of  potassium  and 
sodium  sulphates  respectively,  with  a  small  admixture  of  sulphuric 
acid  to  diminish  the  resistance.  Cells  of  this  kind  have  been  kept 
joined  up  through  a  resistance  of  20  or  30  ohms  for  weeks  together 
without  any  perceptible  diminution  in  the  E.M.F.  The  alkaline 
solution  must  not  he  too  dilute  or  the  zinc  will  soon  become  coated 
w^ith  oxide. 

The  author  states  that  his  zinc-bromine-platinum  cell  is  still  better 
for  giving  a  continuous  current  through  a  high  resistance.  It  re- 
quires no  porous  cell,  has  a  high  E.M.F.,  and  has  been  kept  in  con- 
tinuous action  for  months  without  any  change  in  the  E.M.F.,  in  fact 
until  one  or  other  of  the  elements  w^as  completely  decomposed.  The 
only  precaution  necessary  is  to  cover  the  bromine  with  a  layer  of 
petroleum,  which  completely  prevents  all  evaporation  and  smell. 

G.  W.  T. 

Electrolytic  Formation  of  Hydrogen  Peroxide  at  the  Anode. 
By  M.  Traube  {Ber.,  20,  3345— 3351).— From  the  results  of  previous 
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experiments  (Absir.,  1885,  1108),  it  was  concluded  that  hydrogen 
peroxide  is  formed  by  the  union  of  molecular  oxygen  with  hydrogen. 
Richarz,  on  the  other  hand  (this  vol.,  p.  11),  maintains  that  that 
hydrogen  peroxide  is  produced  by  the  oxidation  of  water. 

When  1  per  cent,  sulphuric  acid  is  electrolysed  in  presence  of 
alcohol  or  hydrogen  peroxide  at  the  anode,  these  are  rapidly  oxidised. 
In  the  electrolysis  of  a  1  per  cent,  solution  of  chrome  alum,  not  a  trace 
of  ozone  is  formed,  and  chromic  acid  appears  at  the  anode.  When 
lead  is  used  as  anode  in  the  electrolysis  of  1  per  cent,  sulphuric  acid, 
it  becomes  covered  with  lead  peroxide.  These  experiments  point  to 
the  presence  of  free  oxygen-atoms  which  only  unite  to  passive  mole- 
cules when  there  is  nothing  to  oxidise,  and  also  show  that  water  is 
not  oxidised  by  oxygen-atoms.  In  the  electrolysis  of  sulphuric  acid, 
it  is  suggested  that  persulphuric  acid  is  formed  by  the  action  of 
nascent  oxygen,  and  that  this  decomposes  into  sulphuric  acid  (2  mols.) 
and  hydrogen  peroxide  (I  mol.). 

As  further  proof  in  favour  of  the  constitution  previously  ascribed 
to  hydrogen  peroxide  (Abstr.,  1886,  660),  it  is  mentioned  that  the 
peroxides  of  hydrogen,  of  the  alkalis  and  alkaline  earths,  of  zinc, 
cadmium,  and  copper,  have  quite  different  chemical  properties  from 
those  of  lead,  silver,  manganese,  and  nickel,  &c.  Only  those  of  the 
first  group  yield  hydrogen  peroxide  when  treated  with  acids.  The 
peroxides  of  the  second  group  can  all  be  prepared  by  oxidising  the 
oxides  or  hydroxides  in  alkaline  solution.  The  peroxides  of  the  first 
group  possess  powerful  reducing  properties,  whilst  those  of  the  second 
group  are  indifferent  to  oxidising  agents.  Hence  it  is  concluded  that 
the  peroxides  of  the  two  groups  are  differently  constituted,  and  that 
hydrogen  peroxides  cannot  have  the  formula  HO'OH.  The  con- 
stitution represented  by  the  formula  H*0  !  0*H  is  considered  to  be 
the  only  one  possible.  N.  H.  M. 


Electrolytic   Conductivity  of  Halogen-compounds.     By  W. 

Hampe  {Ghem.  Zeit,  11,  816;  846—847;  904—905;  934—935;  1109— 
1110  ;  1158). — Pure  dry  salts  fused  in  hard  glass  tubes  or  porcelain 
crucibles,  or  dissolved  in  dry  ether  or  absolute  alcohol,  were  submitted 
to  a  current  from  eight  large  Bunsen  chromic  acid  cells,  platinum 
electrodes  being  used  when  the  conditions  of  experiment  permitted. 
The  following  salts  proved  good  electrolytes  in  a  state  of  fusion : — 
All  the  haloid  salts  of  lithium,  sodium,  potassium,  rubidium,  ^nd 
caesium,  beryllium  chloride,  magnesium  chloride  and  bromide,  stron- 
tium and  calcium  chlorides  and  bromides  (part  of  the  liberated  metals 
combining  with  the  silica  of  the  glass  or  porcelain),  barium  chloride, 
lanthanum,  didymium,  and  cerium  chlorides  (this  confirms  Hillebrand 
and  Norton's  experience),  indium  chloride,  thallous  and  cuprous 
chlorides  (thallic  and  cupric  chlorides  decompose  when  fused),  tantalum 
chloride,  and  thorium  chloride,  although  the  latter  is  not  suitable 
for  electrolysis,  as  the  melting  and  boiling  points  are  near  togebher. 
In  concentrated  alcoholic  solutions,  cupric  chloride  behaves  as  an 
electrolyte.  Gold  chloride  in  carbon  bisulphide  is  a  non-conductor  ; 
when  mixed  with  ether  a  pasty  mass   forms,  and  the  supernatant 
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liquid  graduallj  deposits  gold  ;  this  liqnid  conducts  slightly,  and  after 
15  minutes  the  negative  pole  becomes  gilded.  Aqueous  solutions  of 
gold  chloride  owe  their  electrolytic  conductivity  to  the  presence  of 
hydrochloric  acid.  Zinc  and  cadmium  iodides,  bromides,  and  chlorides 
are  good  electrolytes  when  fused,  but  their  conductivity  ceases  on  solidi- 
fication. In  concentrated  solutions,  these  salts  conduct  well,  in  weak 
solutions  badly;  in  absolute  alcohol  all,  but  only  zinc  chloride  and 
bromide  dissolve  in  ether  and  conduct  well,  whilst  the  other  salts  dis- 
solve in  ether  and  conduct  only  sparingly  or  not  at  all.  Fused  mer- 
cu]-ic  chloride,  bromide,  and  iodide  are  feeble  electrolytes,  especially 
the  first ;  in  solution  in  ether,  none  conduct,  owing  probably  to 
sparing  solubility;  in  absolute  alcohol,  they  conduct  slightly ;  better 
when  the  solution  is  hot  than  when  it  is  cold.  Mercurous  chloride 
fused  in  closed  glass  vessels  proved  electrolytic.  Aqueous  solutions 
of  mercuric  chloride  conduct  badly  at  first,  with  deposition  of  mercury 
and  mercurous  chloride,  and  evolution  of  oxygen  and  chlorine  ;  sub- 
sequently mercury  only  is  deposited,  and  the  electrolysis  proceeds  at 
a  quicker  rate  ;  in  this  case  the  current  in  the  first  instance  produces 
electrolytes  (hydrochloric  acid  for  instance),  and  when  these  are 
present  in  abundance  the  process  goes  well. 

Fused  gallons  cbloiide  is  a  very  good  conductor,  globules  of  metal 
separate  at  the  negative  pole,  but  the  chlorine  at  the  positive  pole  com- 
bines with  the  gallous  chloride  to  form  gallic  chloride  ;  the  latter  is 
not  such  a  good  conductor  as  gallous  chloride,  no  metal  sepai^tes, 
evidently  owing  to  its  entering  into  combination  with  the  gallic 
chloride  to  form  gallous  chloride.  Stannic  chloride  does  not  conduct; 
"when  electrolysed  in  aqueous  solution  the  hydrochloric  acid  only  con- 
ducts, the  tin  being  set  free  by  the  hydrogen  (Hittorf  has  stated  the 
contrary).  Fused  stannous  chloride  on  the  other  hand  is  an  excellent 
electrolytic  conductor,  the  current  continues  to  pass  even  on  cooling 
as  long  as  the  mass  remains  soft,  but  ceases  to  flow  when  the  chloride 
is  solid.  Fused  lead  chloride,  bromide,  and  iodide  conduct  very  well 
Avith  vigorous  decomposition,  and,  unlike  the  other  salts  examined, 
they  conduct  when  solid ;  Buff  characterised  this  conduction  as 
metallic,  Wiedermann  regarded  it  as  electrolytic ;  the  author  confirms 
the  latter  view.  At  ordinary  temperatures,  no  current  passes  through 
the  cold  fused  lead  salts;  it  is  first  observed  to  flow  at  110°  through 
the  chloride,  at  115°  through  the  bromide,  and  at  150°  through  the 
iodide,  the  conductivity  then  increases  as  the  temperature  rises,  in 
the  manner  usual  with  electrolytes.  The  trihaloid  compounds  of 
antimony  in  a  fused  state  behave  as  feeble  electrolytes,  the  tri-iodide 
being  the  best;  but  in  carbon  bisulphide  solutions  they  do  not  con- 
duct electricity.  Vanadium  tetra-  and  tri-chlorides  do  not  conduct, 
but  w^hen  decomposed  with  w^ater  the  solutions  electrolyse,  but  in 
neither  case  is  the  metal  deposited.  The  following  are  non-con- 
ductors : — Fused  aluminium  chloride  or  bromide  (Buff's  statement  to 
the  contrary  is  probably  based  on  experiments  with  impure  chloride), 
boron  chloride,  titanium  and  silicon  tetrachlorides  and  bromides, 
vanadyl  chloride,  niobium  pentachloride,  all  the  haloid  compounds 
of  phosphorus,  arsenic  trichloride,  and  antimony  pentachloride. 
Yttrium  and  zirconium  chlorides  sublime  without  melting,  and  when 


GENERAL  AND  PHYSICAL  CHEMISTRY.  218 

the  former  is  dissolved  in  water  it  conducts  on  account  of  the  hydro- 
chloric acid,  but  no  metal  is  deposited ;  the  latter  is  a  non-conductor ; 
titanium  hexa-  and  di-chlorides  are  infusible  solids,  so  do  not  come 
under  consideration.  D.  A.  L. 

Molecular  Heats  of  Gases.  By  H.  Le  Chateltee  (Bull.  8oc. 
Ghim.,  48,  122 — 124).— The  fact  that  the  curves  of  the  specific  heats 
of  carbonic  anhydride  and  water  vapour  converge  to  a  point  below 
zero,  leads  to  the  supposition  that  molecular  heats  of  all  gases  tend  to 
the  same  limit  as  the  temperature  approaches  absolute  zero.  The 
author  has  compared  the  specific  heats,  calculated  on  this  assumption, 
with  the  actual  determinations  of  Wiedemann.  The  specific  heats  can 
be  represented  by  the  expression  C  =  6'8  +  a[273  +  ^],  a  being  a 
constant  which  depends  on  the  nature  of  the  gas  and  has  a  higher 
value  the  more  complex  the  molecule.  The  numbers  calculated  by 
this  equation  differ  from  the  actual  numbers  by  quantities  less  than 
the  experimental  eiTors.  A  similar  agreement  is  found  between  the 
numbers  for  carbonic  anhydride  at  high  temperatures  deduced  from 
this  equation  and  the  actual  numbers  obtained  by  the  author  and 
Mallard.  C.  H.  B. 

Influence  of  Small  Amounts  of  Impurities  on  the  Vapour- 
tension  of  Liquids.  By  G.  Tamman  (Ann.  Phys.  Ghem.  [2],  32, 
688 — 699). — The  increase  in  the  vapour- tension  of  a  liquid  observed 
by  WUllner  and  Grotrian  (Ann.  Phys.  Chew,.  [2],  11,  545),  when  the 
space  occupied  by  its  vapour  in  the  manometer  has  been  decreased  by 
compression,  and  attributed  by  them  to  a  dependence  of  the  tension 
on  the  amount  of  liquid  in  contact  with  the  vapour,  is  shown  to  be 
caused  and  brought  about  by  traces  of  impurity  in  the  liquid.  These 
traces  are  often  so  exceedingly  small  as  not  to  be  recognisable  by  the 
ordinary  tests.  But  the  vapour,  if  containing  this  impurity,  consists 
of  a  mixture  of  two  substances  one  of  which  is  more  volatile  than  the 
other,  so  that  compression  causing  a  greater  condensation  of  the  less 
volatile,  causes  a  rise  in  the  vapour-tension,  and  expansion  has  just 
the  opposite  eifect.  A  difference  is  therefore  observed  between  the 
tension  measured  after  compression  and  after  expansion.  This  diffe- 
rence is  reduced  in  magnitude  by  purification  of  the  liquid  used,  but 
could  not  in  any  case  be  entirely  eliminated,  although  an  approxima- 
tion to  a  constant  tension  was  reached  in  the  case  of  water.  A 
measurement  of  the  vapour-tension,  once  after  compression  and  opce 
after  expansion,  will  give  a  rough  measure  of  the  purity  of  the  sub- 
stance used.  Experiments  are  given  with  water,  ether,  carbon 
bisulphide,  benzene,  methyl  and  ethyl  alcohols,  chloroform  and  acetic 
acid.  H.  C. 

Dissociation  of  Crystallised  Lead  Acetate  and  Sodium 
Thiosulphate.  By  W.  Muller-Erzbach  (Ber.,  20,  2974—2981).— 
Two  series  of  experiments  were  made  with  lead  acetate.  In  the  first 
series,  large  crystals  of  the  commercial  salt  were  employed  in  the  state  of 
powder,  and  with  it  the  relative  tension  was  0'27  to  0'38  at  temperatures 
varying  between  12"5°  and  21*8°;  whilst  in  the  second  series,  in  which 
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small  crystals  of  the  pure  salt  were  used,  the  relative  tension  was 
0-32  to  0-39  at  14-9— 24-3°  ;  the  value  of  U  —  U,  which  the  author 
assumes  to  be  a  measure  of  the  attraction  between  the  lialt  and  its 
water  of  crystallisation  (compare  Abstr.,  1887,  628),  decreasing  with 
the  rise  of  tempeiature.  A  partially  dehydrated  specimen  of  the 
Bait  containing  about  \  mol.  H2O,  when  placed  in  a  moist  atmosphere 
until  water  equal  in  amount  to  3  mols.  had  been  absorbed,  showed 
a  higher  and  less  constant  relative  tension,  the  highest  value  being 
0-485  at  21-5°. 

With  sodium  thiosulphate,  NaoS203  +  5H2O,  two  series  of  experi- 
ments were  also  made,  and  in  the  first  series  3  mols.  H2O  were  lost 
wdth  a  relative  tension  =  0*33  to  036  at  29*1 — 329°,  and  a  further 
1-4  mol.  with  a  relative  tension  =  O'l?  to  0-22  at  31-7— 34*2°,  the 
I'cmainder  of  the  water  being  given  off  with  a  relative  tension  = 
0*047  to  0  053  at  50*6 — 52*7°.  The  second  series  of  experiments 
showed  that  3  mols.  were  lost  with  a  relative  tension  =  0*26  to  0'28  at 
18'3 — 21"6°,  that  a  further  1*4  mol.  was  lost  with  a  relative  tension 
=  0*08  to  0"12  at  15"9 — 22"1°,  and  that  the  tension  became  imper- 
ceptible when  the  salt  contained  0*6  mol.  H2O.  The  partially  dehy- 
drated salt,  containing  2  mols.  HoO,  exposed  in  a  moist  atmosphere 
until  it  contained  4*75  mols.  HoO,  lost  2'55  mols.  with  a  relative  tension 
=  0-29  to  0-31  at  23-6— 25*9°,  and  the  salt  with  2  mols.  H2O,  obtained 
in  like  manner  from  the  salt  -f-  0*49  mol.  HoO,  lost  approximately 
1*5  mol.  with  a  relative  tension  =  0"10  to  0'19  at  5*3 — 16"1°.  It  was 
found,  however,  that  when  sodium  thiosulphate  was  heated  to  drive 
off  the  water  of  crystallisation  rapidly  and  then  exposed  to  moist  air 
until  4*9  mols.  HoO  had  been  taken  up,  it  lost  the  whole  of  the  water 
with  a  relative  tension  =  0-21  to  0-32  at  15'8— 30-6.         W.  P.  W. 


Relation  between  the  Compressibility  of  a  Solution  and  the 
Compressibilities  of  its  Constituent  Parts.  Qj  F.  Braun  {Ann. 
Phys.  Ghem.  [2],  32,  504— 508).— Rontsen  and  Schneider  (this  vol., 
p.  22)  have  given  for  the  compressibility  of  rock-salt  the  value 
5  X  10"^,  which  does  not  agree  with  the  author's  previous  determina- 
tion (Abstr.,  1887,  436),  which  gave  1-4  x  10-^.  This  result  was 
obtained  by  comparatively  rough  methods,  but  the  author  points  out 
that  it  agrees  very  closely  with  the  value  1*6  X  10~^,  deduced  from 
Voigt's  determination  (Ann.  Phys.  Chem.  Erghd.^  7,  214)  of  its  tw^o 
coetticients  of  elasticity. 

Rontgen  and  Schneider  assume  that  if  7  be  the  compressibility  of  a 
solution  containing  per  unit  volume  a  volume  V  of  water,  and  V"  of 
salt,  and  if  7'  be  the  compressibility  of  water  and  7"  that  of  the  salt, 
then  (1)  7  =  7'V'  +  7"V".  Now  if  n  be  the  number  of  molecules  in 
a  solution  containing  a  percentage  p  of  salt  of  molecular  weight  m, 
then  (2)  n  =  lQ^plm{\'dO—p).  They  then  take  a  constant  a  such 
that  (3)  71  =  dV'jY',  and  eliminating  V  and  V"  from  equations  (1) 
and  (3),  they  obtain  the  equation  (7  —  7')(^  +  a)  =  (7'  —  7")^, 
which  they  write  (1/  —  Z>)(n  +  a)  =  (1  —  b)a,  where  y  is  the  appa- 
rent compressibility  of  the  solution,  and  b  that  of  the  salt.  If  k  be 
the   cubic   compressibility   of   glass,    (5)  2/  =  (7  -    *:)/(7'  —  k),    and 
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h  =  (7"  —  k)I(^  —  k).  They  deterrained  n  and  y  for  five  different 
concentrated  solutions  of  sodium  chloride.  Two  of  these  results  they 
used  to  determine  a  and  b  by  means  of  (4).  They  then  found  that  by 
substitution  in  (4)  the  relations  obtained  between  n  and  y  agreed  well 
with  the  experimental  determinations.  Assuming  the  formula  to  hold 
good  when  n  becomes  infinite,  ?/  will  in  that  case  be  equal  to  6,  and 
determining  7"  from  (5),  they  obtained  values  varying  from  4*7  X 
10~6  to  4-8  X  10-6,  which  agreed  well  with  the  value  5  X  10"^ 
determined  directly  for  the  solid  salt. 

In  a  previous  memoir,  the  author  found  that  (1)  does  not  agree  with 
experiment,  if  for  example  7'  were  given,  7''  would  have  to  be  negative 
to  give  the  correct  value  of  7.  If,  therefore,  the  compressibility  of  a 
solution  is  equal  to  the  sum  of  the  compressibilities  of  its  constituents, 
the  compressibility  of  the  water  of  the  solution  must  be  diminished 
by  the  presence  of  the  salt,  and  this  is  shown  to  be  the  case  by 
Rontgen  and  Schneider's  recent  results.  The  other  discrepancy  the 
author  traces  to  these  observers  having  determined  the  value  of  a 
from  two  equations  of  the  form  (4),  the  observations  then  show  that 
a  and  h  are  constants,  so  that  if  the  value  of  V"  calculated  from  (3) 
be  substituted  in  (1),  this  equation  will  naturally  agree  with  experi- 
ment, since  it  is  merely  another  form  of  (4),  The  value  of  a  can, 
liowever,  be  obtained  directly  from  (2)  and  (3),  and  the  value  thus 
obtained  is  about  five  times  as  great  as  before,  and  (1)  will  only  hold 
good  for  this  value  of  a,  for  then  only  does  the  ratio  Y" jY'  express 
the  actual  conditions.  With  this  value  of  a,  h  is  no  longer  found  to 
be  a  constant.  The  author  gives  a  numerical  example,  in  which 
Rontgen  and  Schneider's  value  of  a  leads  to  an  impossible  result. 
He  observes  that  as  this  correction  does  not  alter  the  form  of  (4),  all 
conclusions  drawn  simply  from  the  form  of  this  equation  will  still 
hold  good.  G.  W.  T. 

Dilatation  and  Compressibility  of  Liquids.  By  E.  H.  Amagat 
(Gompt.  rend.,  105,  1120 — 1122). — The  author  has  determined  the 
expansion  and  compressibility  between  0°  and  50°,  and  1  atmosphere 
and  3000  atmospheres,  of  water,  of  ether,  of  methyl,  ethyl,  propyl  and 
allyl  alcohols,  of  ethyl  chloride,  bromide  and  iodide,  of  carbon  bi- 
sulphide and  of  phosphorous  chloride. 

In  all  cases,  except  that  of  water,  the  coefficient  of  expansion  dimin- 
ishes with  increased  pressure,  but  the  rate  of  diminution  decreases  as  the 
pressure  rises,  although  it  remains  distinct  even  at  3000  atmospheres. 
The  increase  in  the  coefficient  of  expansion  due  to  a  rise  of  tempera- 
ture, likewise  diminishes  under  increased  pressure.  The  coefficient  of 
expansion  of  ether  under  a  pressure  of  3000  atmospheres  is  only  one- 
third  of  its  value  at  normal  pressure,  and  when  this  liquid  is  compared 
with  carbon  bisulphide,  it  is  found  that  whilst  under  normal  pressure 
the  ether  is  much  the  more  expansible  of  the  two,  under  2500  atmo- 
spheres the  coefficients  are  identical,  and  under  3000  atmospheres  the 
coefficient  for  carbon  bisulphide  is  higher  than  that  for  ether. 

Under  very  high  pressures,  the  perturbations  which  are  observed  in 
the  case  of  water,  and  which  are  due  to  the  existence  of  a  point  of 
maximum  density,  gradually  disappear,  and  under  3000  atmospheres 
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the  law  of  expansion  of  water  agrees  with,  that  of  other  liquids 
(compare  Abstr.,  1887,  695).  C.  H.  B. 

Compressibility  of  an  Aqueous  Solution  of  Ethylamine.    By 

F.  IsAMBERT  (Compt.  revd.,  105,  1178 — 1175). — The  coefficient  of  com- 
pressibility of  ethylamine  between  5°  and  7°  and  from  8  to  45  atmos. 
is  0*000120,  a  value  which  approximates  to  that  for  ether  at  0°,  and 
is  much  higher  than  that  for  water.  The  compressibility  of  an 
aqueous  solution  of  ethylamine  is  much  lower  than  the  value  calcu- 
lated on  the  assumption  that  the  two  liquids  are  simply  mixed,  and  it 
decreases  as  the  proportion  of  water  increases.  Ethylamine  in  fact 
behaves  like  ammonia,  and  this  result  confirms  the  author's  conclu- 
sion that  solutions  of  the  amnioniacal  bases  behave  like  true  chemical 
compounds  more  or  less  dissociated  in  presence  of  excess  of  water. 
The  view  that  a  compound  is  formed  is  supported  by  the  contraction 
which  takes  place,  and  the  development  of  heat,  which  as  in  the  case 
of  ammonia  is  equal  to  the  heat  of  volatilisation  of  the  amine. 

C.  H.  B. 

Oxygen  Carriers.  By  L.  Meyer  (Ber.,  20,  3058—3061).— 
Experiments  were  made  with  various  metallic  salts  with  a  view  to 
determine  their  power  of  expediting  the  oxidation  of  sulphurous 
acid.  The  oxygen  and  sulphurous  acid  were  passed,  for  four  hours, 
at  as  uniform  a  rate  as  possible,  through  the  solution  of  known  con- 
centration contained  in  a  flask  heated  on  a  water-bath.  The  amount 
of  sulphuric  acid  was  then  determined. 

The  most  active  salt  was  manganous  sulphate,  of  which  2*404  grams 
(MnSO^  +  5H2O)  was  dissolved  in  200  c.c.  of  water;  this  solution  in 
four  hours  gave  six  times  as  much  sulphuric  acid  as  the  salt  contained. 
Manganous  chloride  is  also  very  active  ;  copper  sulphate  gives  less 
sulphuric  acid.  After  copper  salts,  the  salts  of  iron  and  cobalt  are 
the  most  active,  the  chlorides  being  more  so  than  the  sulphates.  The 
salts  of  nickel,  zinc,  cadmium,  and  magnesium  produce  less  sulphuric 
acid,  whilst  dilute  solutions  of  thallium  and  potassium  sulphates  and 
free  sulphuric  acid  produce  none  at  all  (compare  Kessler,  Ann.  Phys. 
Ghem.,  1863,  119,  218).  N.  H.  M. 

Explosive  Decomposition  of  Picric  Acid  and  other  Nitro- 

derivatives.  By  Berthelot  (Compt.  rend.,  105,  1159 — 116*2). — 
When  picric  acid  is  heated  in  a  capsule,  it  melts  and  gives  oif  inflam- 
mable vapours,  which  burn  with  a  smoky  flame,  but  it  does  not  ex- 
plode. A  small  quantity  when  heated  in  a  closed  tube  can  be  sublimed 
without  decomposition.  If,  however,  the  picric  acid  is  thrown  into  a 
vessel  previously  strongly  heated,  the  quantity  of  the  solid  being  so 
small  that  the  temperature  is  not  materially  reduced,  then  it  decom- 
poses with  detonation  accompanied  by  a  vivid  flash  of  light.  When 
the  quantity  of  picric  acid  introduced  is  sufficient  to  somewhat  cool 
the  bott(jm  of  the  vessel,  detonation  does  not  take  place  at  once,  but 
the  acid  is  partially  volatilised,  and  a  somewhat  less  violent  explosion 
follows.  If  the  quantity  is  still  larger,  the  acid  decomposes,  but  there 
is  no  explosion.     Similar  results  were  obtained  with  mono-  and  di- 
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nitrobenzene,  and  mono-,  di-,  and  tri-nitronaphthalene.    The  tendency 
to  detonate  increases  with  the  number  of  NO2  groups. 

Nitro-derivatives  may  decompose  in  several  different  ways.  If  the 
heat  developed  by  combustion  is  carried  away  with  sufficient  rapidity, 
there  is  no  deflagration  or  detonation,  but  if  the  heat  accumulates  the 
temperature  may  rise  sufficiently  high  to  produce  detonation.  The 
heating  of  only  a  small  part  of  the  containing  vessel  to  a  high  tem- 
perature may  produce  an  explosive  wave,  which  may  then  propagate 
itself  through  the  whole  mass,  and  thus  produce  an  explosion. 

C.  H.  B. 


Relative  Size  of  the  Molecules,  calculated  from  the  Elec- 
tric Conductivity  of  Salt  Solutions.  By  G.  Jager  (MonafsJi.,  8, 
498 — 507). — In  this  paper,  an  attempt  is  made  to  determine  the  rela- 
tive diameters  of  some  of  the  elementary  molecules  and  atomic  group- 
ings, adopting  as  a  basis  for  the  calculations  the  results  obtained  by 
Kohlrausch  in  his  investigations  on  the  electric  conductivity  in 
aqueous  solutions  of  certain  metallic  hydroxides  and  salts. 

If,  in  such  an  aqueous  solution,  a  cylindrical  section  is  taken  of  unit 
dimensions,  there  are  contained  therein  m  electrochemical  molecules ; 
taking,  then,  the  electromotive  force  in  the  direction  of  the  axis  as 
unity,  the  kathion  will  be  propelled  in  the  one  direction  with  velocity 
U,  and  the  anion  with  velocity  V  in  the  other.  If  e  is  the  quantity 
of  positive  or  negative  electricity  with  which  each  molecule  is 
endowed,  then  the  coefficient  of  conductivity  *:  =  (u  +  v)m  where 
eU  =  u  and  eY  =  v,  and  the  specific  molecular  conductivity  \  = 
u  -\-  V.  But  according  to  Hittorf  v/u  -j-  v  =  n,  in  which  n  is  the 
number  of  molecules  passing  in  unit  time  through  unit  space.  Hence 
u  =  (1  —  n)\  and  v  =  n\.  If  the  molecules  of  the  ions  pass  with  a 
certain  velocity,  they  meet  in  unit  time  a  certain  number  of  other 
molecules  of  a  different  kind  passing  in  the  opposite  direction ;  there- 
fore they  require  a  certain  amount  of  energy  to  overcome  the  neces- 
sary resistance  which  is  proportional  to  their  rate  of  passage.  If  for 
the  sake  of  simplicity  the  molecules  are  assumed  to  be  spheres,  and 
the  solution  is  so  dilute  that  there  is  no  interaction  between  the  mole- 
cules of  the  dissolved  substance  ;  also  if  a  molecule  of  radius  r  passes  in 
a  certain  direction  whilst  the  environment  consists  of  molecules  of 
radius  p,  and  the  number  of  molecules  in  unit  volume  is  «,  then 
r  -i-  /)  =  R  if  the  forces  are  resolved  in  two  directions.  The  result  is 
the  same  if  the  radius  of  the  moving  molecule  is  R,  whilst  the  mole- 
cules in  the  environment  are  reduced  to  a  mathematical  point. 

Now  (1)  V  =  C/R^  =  C/(r  -|-  pY,  in  which  C  is  a  constant  obtained 
by  integration,  while  for  another  molecule  (2)  v'  =  C/(/  +  pY ; 
dividing  (1)  by  (2)  v/v'  =  (/  +  pyj{r  -\-  py,  from  which  r  = 
(r'  +  p)\/v'/v  —  p.  To  solve  this  equation  the  values  for  the  relative 
velocities  have  been  determined  by  Kohlrausch,  whilst  to  find  r'  and  p 
the  diameters  of  the  molecules  of  water  and  chlorine  calculated  by 
O.  Meyer  are  used.  The  values  are  for  water  d  =  96  x  10~^  for 
chlorine  ^  =  44  X  10~^  centimetres,  while  U  for  water  =  49.  Hence 
the  diameter  of  a  given  molecule  is — 
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expressed  in  10"^  centimetres.  The  following  rcsulto  are  given  for 
the  relative  diameters  of  the  elementary  molecules  and  of  certain 
atomic  groupings  arranged  in  order  of  magnitude. 


H. 
15 

iHo. 
32 

I.    Br.    (CN).   CI.     K.   (NH4). 
91    91    95    96    97    99 

(NO3). 
100 

(CIO3). 
Ill 

111 

i(SO,). 

Ill 

Ag.   KNH4)2.  KCO3).   Ug2.    Na. 

Ill    117    119    129    132 

F. 
135 

iBa. 
138 

^Cu. 
138 

4Sr. 
141 

iCa.    iMg.  (C2H3O2).  iXa^.   iS04.* 
148    160    160    165    165 

iMg*   iZn.*   iCu.*    iLi.* 

218    239    239    251 

Li. 

170 

iZn. 

175 

The  values  marked  thus  *  were  determined  by  the  electric  con- 
ductivity of  magnesium,  copper,  and  zinc  sulphate. 

It  will  be  seen  that  the  relative  size  of  the  molecules  is  most 
variable,  that  of  lithiam,  for  example,  being  more  than  16  times 
greater  than  that  of  hydrogen,  both  being  expressed  in  linear  dimen- 
sions. It  is  further  to  be  noticed  that  the  diameters  of  the  double 
molecules  of  the  elements,  as  for  instance  hydrogen,  is  greater  than 
that  of  twice  the  single  molecule,  but  this  result  would  be  a  necessary 
consequence  of  the  union  of  two  spheres  of  equal  volume. 

The  elements  belonging  to  the  same  family  in  MendeleefTs  scheme, 
such  as  chlorine,  bromine,  iodine,  or  barium,  strontium,  and  calcium, 
come  close  together  in  the  table.  If  a  substance  is  in  the  solid 
or  liquid  state,  the  number  of  molecules  in  unit  volume  is  directly 
proportional  to  the  volume  of  the  molecule ;  multiplying  this  number 
by  the  molecular  weight,  values  should  be  obtained  proportional  to  the 
specific  gravities  of  the  elements  in  question,  or  conversely  similar 
proportional  numbers  should  be  obtained  by  dividing  the  molecular 
weight  by  the  molecular  volume.  However,  this  relation  does  not 
always  hold  good,  except  in  the  case  of  certain  chemically  allied 
elements.  Hence  it  follows  that  different  molecules  consist  of  ultimate 
particles  differently  arranged.  V.  H.  V. 

Representation  of  Atoms  in  Space.  By  W.  Lossex  (J5e?\,  20, 
3306 — 3310). — If  atoms  be  considered  as  material  points,  the  tetra- 
hedron employed  in  the  Van't  Hoff  -  Le  Bel  hypothesis  to  represent 
the  compound  C(IliRoR3lv4)  may  be  replaced  by  the  straight  lines 
joining  the  points  at  the  solid  angles  where  the  radicles  are  assumed 
to  be  situated  with  a  point  in  the  centre  representing  the  carbon- 
atom.  The  attractive  forces  by  which  the  radicles  R1R2B3R4  are  held 
by  the  carbon-atom  must  then  act  in  the  directions  of  these  straight 
lines,  the  said  directions  being  solely  dependent  on  the  positions  of 
the  atoms  in  space.      A  combination  of  two  carbtn-atoras  is  then 
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effected  by  an  attraction  acting  along  and  represented  by  the  straight 
line  joining  them.  By  such  a  representation,  however,  a  double 
union  would  be  in  no  way  distinguishable  from  a  single  one,  both 
deing  denoted  by  a  straight  line  joining  the  carbon -atoms.  The 
author  considers  this  to  indicate  a  weak  point  in  the  Van't  Hoff  -  Le  Bel 
hypothesis,  and  one  requiring  explanation.  Ho  also  concludes  that  a 
polyvalent  atom  cannot  be  represented  as  a  point  in  space,  but  that 
various  portions  of  such  an  atom  having  different  affinities  must  be 
distinguished.  H.  C. 


Inorganic   Chemistry. 


Preparation  of  Hydrogen  Iodide.  By  L.  Meter  (Ber.,  20, 
3381 — 3383). — 100  parts  of  iodine  contained  in  a  retort  are  moistened 
with  about  10  parts  of  water.  The  retort  is  then  fitted  with  a  funnel 
closed  with  a  glass  rod,  containing  5  parts  of  amorphous  phosphorus 
mixed  with  10  parts  of  water.  One  drop  of  water  containing  phos- 
phorus is  let  into  the  retort ;  more  phosphorus  is  slowly  added, 
after  which  large  amounts  may  be  added.  The  mixing  is  completed 
in  a  quarter  of  an  hour.  If  more  than  a  drop  is  added  at  first,  the 
action  cannot  be  controlled,  and  will  generally  result  in  a  violent 
explosion.  No  heating  is  necessary.  The  iodine  carried  over  by  the 
hydrogen  iodide  is  nearly  all  deposited  in  the  neck  of  the  retort, 
which  is  inclined  upwards. 

By  using  100  grams  of  iodine,  5  grams  of  phosphorus,  and  25  c.c. 
of  water,  95  grams  of  hydrogen  iodide  (of  which  37'5  grams  were 
obtained  by  distillation)  were  obtained,  instead  of  ICO'8  grams. 
With  20  grams  of  water  98'1  grams  were  obtained  (74!'4  grams  as  gas 
and  237  grams  by  distillation).  N.  H.  M. 

Products  and  Rate  of  Decomposition  of  the  Salts  of  the 
Halogen  Oxy-acids  by  Heat.  By  A.  Potilitzin  (Ghe^n.  Gentr.,  1887, 
1218,  from  /.  B21SS.  Chem.  Soc,  1887,  339— 357).— Between  330°  and 
400°,  barium  chlorate  decomposes  entirely  according  to  the  equation 
2Ba(C103)2  =  BaCU  +  BaCClOO^  +  40.  Between  400"  and  470°, 
barium  chloride  and  oxygen  are  the  only  products.  The  rate  of  the 
decomposition  rises  with  the  temperature  up  to  400",  whilst  if  the 
temperature  remains  constant,  the  decomposition  rises  at  first,  and 
then  gradually  falls  again,  although  it  is  not  complete.  According  to 
the  author,  barium  chlorate  decomposes  to  some  extent  before  it 
melts.  Barium  perchlorate  crystallises  with  3  mols.  H2O,  whereas 
Marignac  gives  the  formula  Ba(C104)2  4-  4H2O ;  also,  contrary  to 
Marignac's  statement,  it  is  not  hygroscopic.  It  loses  2  mols.  HoO  by- 
remaining  over  sulphuric  acid,  and  the  third  molecule  is  expelled  at 
100°. 

Barium  bromate  becomes  anhydrous  at  170°,  the  crystals  turning 
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sliglitly  yellow,  withont,  however,  losing  their  crystalline  form  or 
lustre.  Decomposition  begins  at  260",  and  at  300"  bromine  is  evolved. 
The  decomposition  becomes  complete  without  the  salt  melting.  The 
author  draws  the  conclusion  that  the  bromate  is  changed  into  two 
isomeric  salts,  namely  Br^Oa'OM  (the  original  salt),  and  MBr"^"03, 
and  that  these,  therefore,  decompose  at  different  rates.  He  could  not 
find  any  perbromate  in  the  product  of  decomposition.  J.  W.  L. 

Mutual  Displacement  of  the  Halogens  in  their  Compounds 
•with  Oxygen.  By  A.  Potilitztn  (Chem.  Centr.,  1887,  1218—1219; 
from  /.  Buss.  Chem.  Soc,  1887,  358— 364).— The  author  believes  that 
these  reactions  are  much  more  complex  than  is  usually  supposed. 
By  the  action  of  chlorine  on  a  solution  of  sodium  bromate  in  the  dark, 
he  obtained  a  mixture  of  sodium  chloride  and  bromide,  and  bromio 
and  chloric  acids  together  with  free  bromine.  He  finds  that  chlorine 
acts  in  the  same  way  on  potassium  bromate  and  on  barium  bromate  ; 
experiments  were  also  made  on  the  dry  salts,  when  the  same  products 
seemed  to  be  formed.  Bromine  was  also  found  to  act  on  the  chlorates 
in  the  same  way,  although  much  less  energetically.  Tbese  reactions 
take  place  much  more  readily  in  a  sealed  tube.  Iodine  and  the 
iodates  were  also  included  in  the  series  of  experiments  with  similar 
results.  J.  W.  L. 

Preparation  of  Hydrogen  Sulphide  Free  from  Arsenic.     By 

C.  Winkler  (Zeit.  anal.  Chem.,  27,  26 — 27). — Barium  sulphate 
(powdered  barytes)  is  mixed  with  25  per  cent,  of  ground  coal  and  20 
per  cent,  of  common  salt.  The  damped  mixture  is  rammed  into  a 
clay  crucible,  which  after  drying  and  closing  with  a  luted  cover  is 
heated  for  several  hours  at  an  incipient  white  heat.  The  product  is 
in  hard  compact  masses  which  dissolve  completely  in  dilute  hydro- 
chloric acid  with  a  steady  evolution  of  hydrogen  sulphide. 

M.  J.  S. 

Selenites.  By  Boulzoureano  (Bull.  Soc.  CUm..,  48,  209 — 210). — 
Solutions  of  metallic  salts  were  mixed  with  sodium  selenite  and  the 
resulting  precipitates  were  heated  in  sealed  tubes  at  200°  with  very 
dilute  selenious  acid.  Ferric  selenite  forms  small,  golden-yellow 
prisms  which  separate  in  radiating  groups. 

Another  method  consists  in  treating  a  metallic  carbonate  with 
dilute  selenious  acid,  mixing  the  solution  with  its  own  volume  of  water, 
and  heating  in  sealed  tubes  at  200°.  This  was  employed  for  the  pre- 
paration of  the  cobalt,  nickel,  manganese,  and  cadmium  salts. 

Cobalt  selenite  forms  transparent,  violet  prisms,  nickel  selenite 
forms  large,  short,  green  prisms  arranged  in  radiating  groups.  If 
the  original  solution  is  mixed  with  sodium  selenite,  yellow  crystals  are 
obtained.  Manganese  selenite  crystallises  in  short,  pale-red  prisms 
or  in  slender,  brown  needles  if  heated  beyond  230°.  The  cadmium 
salt  forms  long,  colourless,  transparent  prisms,  or  much  shorter  yellow 
crystals  if  heated  at  about  200°.  Zinc  seems  to  form  a  selenite 
crystallising  in  prisms. 

The  liquid  obtained  by  the  second  method  was  allowed  to  evaporate 
spontaneously  at  the  ordinary  temperature  or  in  a  vacuum.     Crystals 
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are  obtained  in  tlie  case  of  cobalt  and  manganese.     The  latter  yields 
a  pink- coloured  crust  and  the  former  deep  violet  crystals. 

Cupric  carbonate,  when  treated  with  a  warm  solution  of  selenious 
acid,  yields  a  blue  precipitate  of  the  normal  selenite,  and  if  this  is 
heated  to  boiling,  it  is  converted  into  green,  microscopic  prisms,  The 
solution  is  bluish-green,  and  on  cooling  deposits  large,  green  crystals. 
If  the  normal  selenite  is  heated  in  sealed  tabes  with  the  carbonate 
and  water,  it  yields  well-defined,  greenish-yellow,  prismatic  crystals. 
Sodium  selenite  and  zinc  sulphate  in  sealed  tubes  yield  white,  trans* 
parent  crystals.  C,  H.  B, 

Preparation  of  Hydrogen  Arsenide,  By  A.  Cavazzi  (Ghem. 
Centr.,  1887,  1097,  from  Eend.  Ago.  Balogna,  1886-87,  85—86).— 
The  action  of  zinc  on  an  acid  solution  of  arsenious  acid  produces  a  gas 
containing  70  per  cent,  by  volume  of  hydrogen  arsenide.  Sodium 
amalgam  containing  not  more  than  4  grams  of  sodium  in  50  c.c.  of 
mercury,  by  its  action  on  a  concentrated  solution  of  arsenious  acid,  pro- 
daces  a  gas  containing  86  per  cent,  by  volume  of  hydrogen  arsenide, 
A  e"as  containing  a  large  quantity  of  arsenic  may  be  prepared  by  the 
action  of  aluminium  on  a  somewhat  dilute  alkaline  solation  of 
potassium  arsenite,  whilst  a  solution  of  arsenic  disulphide  in  potash, 
w'hen  subjected  to  the  action  of  aluminium,  evolves  a  gas  quite  free 
from  arsenic.  J.  W,  L. 

Action  of  Hydrogen  Arsenide  on  Arsenioua  Acid.    By  D. 

TivOLi  (Ghem.  Gentr.,  1887,  1097,  from  Uend.  Ace.  Bologna,  1886-87, 
98). — The  reactions  of  hydrogen  arsenide  on  arsenious  acid  dissolved 
in  hydrochloric  and  sulphuric  acid  respectively  are  expressed  by  the 
equations  :—2AsH3  -f  2AsCl3  =  6HC1  +  Asi  and  3(As02)Sb4  + 
H2SO4  +  6ASH3  =  3Aa4  +  4H2SO4  +  6H.2O.  The  precipitation  of 
the  arsenic  does  not  take  place  in  neutral  solutions,  whereas  in  the 
hydrochloric  acid  solution  it  is  complete,  and  in  the  sulphuric  acid 
solution  almost  so.  J.  W.  L. 

Lowest  Compounds  of  Silver.  By  0.  v.  d.  Pfordten  (Ber., 
20,  3375—3381 ;  compare  Abstr.,  1887,  699).— According  to  Stas, 
silver  is  oxidised  in  the  cold  in  presence  of  water  containing  dissolved 
air  and  acidified  with  hydrochloric,  sulphuric,  or  acetic  acid,  &c. 
Experiments  made  by  the  author  show  that  when  a  solation  contain- 
ing potassium  permanganate  and  sulphuric  acid  is  boiled  in  a  current 
of  carbonic  anhydride  it  is  not  capable  of  dissolving  finely  divided 
silver ;  on  admitting  air  to  the  solution,  silver  dissolves  and  the 
permanganate  becomes  decolorised.  This  accounts  for  the  result 
previously  obtained  (loc.  cit.)  when  silver  wsls  boiled  with  dilate 
snlphuric  acid  and  treated  with  a  drop  of  permanganate  solution  ;  the 
solution  being  free  from  air,  the  permanganate  did  not  decolorise.  lu 
presence  of  air,  the  reaction  is  very  slow,  and  in  the  titration  of  the 
argentous  oxide  with  permanganate,  none  of  the  silver  formed  is 
dissolved  (compare  Friedheim,  Abstr.,  1887,  1079). 

With  regard  to  Friedheim's  supposition  (loc.  cit.)  that  the  argentous 
oxide  is  a  mixture  of  silver  and  argentic  oxide  or  organic  matter,  it  is 

VOL.  Liv.  q 
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mentioned  that  the  preparation  previously  described  contained  no 
carbon  and  dissolved  in  nitric  acid  without  leaving  a  residue ;  when 
shaken  for  12  hours  with  mercury,  it  underwent  no  change  in  properties 
or  appearance.  It  is  therefore  maintained  that  the  substance  cannot 
be  metallic  silver.  The  examination  of  the  substance  will  be 
continued.  N.  H.  M. 

Behaviour  of  Basic  Slag  with  Water  charged  with  Carbonic 
Anhydride.  By  M.  A.  v.  Reis  (Chem.  Zeit.,  11,  933—934;  981— 
982). — In  these  experiments,  which  are  a  continuation  of  those  pre- 
viously made  by  him  (Abstr.,  1886,  663),  the  author  has  included  nine 
samples  of  slag  from  different  sources  ;  two  samples  of  precipitated 
slag ;  one  sample  each  of  di-,  tri-,  and  tetra-calcium  phosphate  (the 
last  synthetically  prepared),  also  bones,  bone-ash,  and  phosphorite.  Ten 
grams  of  the  finely  powdered  phosphate  supported  on  a  platinum  cone 
covered  with  asbestos  in  a  funnel,  were  treated  with  water  saturated 
with  carbimic  anhydride  percolating  at  the  rate  of  1  litre  in  three  hours. 
One  slag  w^as  treated  with  50  litres  of  carbonic  anhydride  solution ; 
each  litre  of  the  first  10  litres  of  percolate  was  examined  separately, 
bat  subsequently  examinations  were  made  at  definite  intervals. 
Silica  and  phosphoric  acid  pass  through  in  nearly  constant  quantities 
in  proportions  approximating  to  their  relative  amounts  in  the  original 
slag  up  to  the  25th  litre,  after  which  their  solubility  rapidly  decreases  ; 
lime,  however,  continues  to  dissolve  even  in  the  50th  litre.  Although 
the  various  changes  take  place  simultaneously  at  first,  the  free  lime  is 
most  readily  attacked,  then  the  calcium  silicate  and  phosphate,  and 
finally  the  other  compounds  of  calcium  (probably  ferrite  or  manganate). 
The  exhausted  slag  amounted  to  30*07  of  the  original ;  its  composi- 
tion (I),  and  that  of  the  original  slag  (II),  is  as  follows : — 


SiO.2. 

P2O5. 

CaO. 

MgO. 

MnO.            FeO. 

Fe-Pa. 

I.  2-30 

2-25 

14-7 

6-65 

909         18-41 

35-90 

:i.  7-67 

16-32 

47-98 

2-47 

4-18          8-90 

Loss  on 

7-41 

AI2O3. 

Insohible. 

ignition. 

I. 

5-52 

225 

310 

II. 

— 

0-47 

— 

The  slight  solubility  of  the  magnesia  is  noteworthy.  The  other 
phosphates  and  slags  were  treated  each  with  10  litres  of  carbonic 
anhydride  water,  and  the  percolates  were  examined  in  two  lots  of 
5  litres  each.  Full  numerical  details  are  given,  from  which  the  follow- 
ing table  is  taken,  showing  the  relative  solubility  of  the  phosphoric 
acid,  silica,  and  lime  in  the  various  phosphates  examined ;  the  figures 
are  percentages  of  the  amount  of  each  constituent  in  the  original 
substances : — 
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SiOo.  P2O5.  CaO. 

Slags   86-1— 27-4  48-1— 22'9  57-5— 34-4 

Tetracalcium  phosphate  —  42*1  53*0 

Bones —  28-5  28*9 

Precipitated  slags  ... .      7-7—227  22-0— SS'O  30-1— 58'5 
Dicalcium  phosphate. .           —                  16"8  16"8 

Tricalcium         „         ..  —  125  13-6 

Bone  ash —  5"5  5*9 

Phosphorite —  3'1  3-8 

The  slags  varied  considerably  amongst  themselves  owing  to  their 
different  origin  and  constitution,  but  along  with  the  tetracalcium  phos- 
phate they  proved  more  soluble  than  the  other  forms  of  phosphate  ;  the 
comparatively  high  solubility  of  bone  phosphoric  acid  is  due  to  the 
organic  matter  present.  It  is  interesting  to  note  that  in  experiments 
with  the  tetracalcium  phosphate  after  the  removal  of  any  excess  of  lime 
in  the  first  5  litres  or  so,  the  phosphoric  acid  and  lime  wash  out  in  the 
molecule  ratio  IP2O5 :  4CaO,  tending  to  show  that  this  really  is  a  com- 
pound of  that  composition,  for  had  it  been  a  mixture  of  lime  and  tri- 
phosphate, the  lime  would  have  continued  to  wash  out  irregularly. 
In  a  similar  manner,  the  existence  of  tetracalcium  phosphate  in  basic 
slag  is  illustrated. 

The  author  concludes  that  he  has  now  set  aside  v.  Maltzahn's 
adverse  criticism  of  his  previous  work,  and  upset  any  views  as  to  the 
comparative  insolubility  of  basic  slag  phosphates.  D.  A.  L. 

Tetrabasic  Calcium  Phosphate  and  the  Basicity  of  the  Sili- 
cate in  Basic  Cinder.  By  G.  Hilgenstock  {Ghem.  Centr.,  1887, 
1097—1098,  from  Stahl  u.  ' Eisen,  7,  557— 560).— The  author  has 
succeeded  in  preparing  tetrabasic  calcium  phosphate  by  fusing  together 
calcium  phosphate  or  phosphoric  acid  with  lime,  using  fluorspar  as  a 
flux.  The  author  points  out  further  that  since  calcium  triphosphate  is 
reduced  by  metallic  iron  when  fused,  it  can  only  be  the  tetrabasic 
phosphate  which  is  contained  in  the  basic  slag,  and  that  the  difference 
in  crystalline  form  of  this  phosphate  may  be  accounted  for  in  some- 
what the  same  way  as  in  the  formation  of  the  various  modifications  of 
antimonious  oxide,  valentinite  and  senarraontite.  Observations 
seem  to  show  that  as  the  flux  cools,  the  rhombic  plates  are  first  formed, 
next  the  hexagonal  needles,  and  finally  the  monosymmetrical  crystals. 
In  conclusion,  the  author  endeavours  to  prove  that  the  silica  can  only 
be  pi-esent  in  the  form  CaSiOa.  J.  W.  L. 

Behaviour  with  the  usual  Solvents  of  the  Soluble  Phosphoric 
Acid  in  Superphosphates,  which  have  remained  some  time  in 
Bulk.  By  A.  Beyer  (Ghem.  Gentr.,  1887,  1115,  from  Bep.  anal.  Ghem., 
7,  327 — 330). — In  making  a  series  of  determinations  to  compare  Peter- 
mann's  and  Wagner's  methods  for  the  estimation  of  the  phosphoric 
acid  soluble  in  ammonium  citrate,  the  author  found  that  not  only  was 
the  percentage  of  phosphoric  acid  soluble  in  water  reduced  by  long 
standing  in  heaps,  but  also  that  soluble  in  ammonium  citrate  solution 
as  estimated  by  Wagner's  method.     The  alteration  in  the  percentage 

22 


224  ABSTRACTS  OF  CHEMICAL  PAPERS. 

of  phosphoric  acid  as  estimated  by  Petermann's  method,  wus  less 
noticeable.  In  superphosphates  containing  but  little  ferric  oxide  and 
alumina,  the  diiferences  between  the  results  obtained  by  the  two 
methods  were  not  very  great,  but  even  at  the  end  of  eight  days  an 
appreciable  loss  of  soluble  phosphoric  acid  as  determined  by  Wagner's 
method  was  observed,  which  quantity  was  not  so  great  where  con- 
sidt^rable  quantities  of  acid  had  been  employed.  Petermann's  method 
does  not  show  so  great  a  change  in  the  soluble  character  of  the  phos- 
phoric acid  in  superphosphates  after  a  time.  If  the  superphosphates 
contain  considerable  quantities  of  ferric  oxide  and  alumina,  the  results 
as  obtained  by  the  two  methods  vary  almost  directly  after  manufac- 
ture, which  differences  increase  the  longer  the  superphosphates  are  kept. 
Here  also  the  results  obtained  with  Petermann's  method  remain 
almost  constant,  whilst  the  percentage  as  determined  by  Wagner's 
method,  as  also  the  phosphoric  acid  soluble  in  water,  decreases. 

J.  W    L. 

Cadmium  Sulphide  and  the  various  Cadmium  Pigments  of 
Commerce.  By  G.  Buchneu  (Chem..  Zeit.,  11,  1087—1089;  1107— 
1109). — The  author  finds  that  all  the  forms  of  cadmium  sulphide 
have  the  same  percentage  composition  represented  by  the  formula 
CdS,  but  that  two  modifications  exist,  one  lemon-yellow,  the  simple 
CdS,  the  other  a  polymeride  of  it,  and  of  a  vermilion  colour.  The 
variety  of  colour  in  different  preparations  of  cadmium  sulphide  is  due 
to  the  mixture  of  these  two  modifications  in  varying  proportions,  and 
not  to  the  small  quantity  of  soluble  cadmium  salt  retained  by  the 
sulphide  during  its  precipitation,  as  has  been  suggested.  The  yellow 
variety  is  readily  polymerised  into  the  red  variety  by  dilute  acids, 
alkalis,  &c.,  especially  when  in  the  nascent  state,  hence  on  precipitating 
solutions  of  cadmium  salts  with  hydrogen  sulphide,  at  first  the  yellow 
sulphide  forms,  but,  as  the  liberated  acid  comes  into  action,  the  red 
sulphide  is  precipitated,  and  if  the  solution  is  acid  beforehand,  little 
or  no  yellow  sulphide  is  produced.  The  red  variety  passes  through 
the  yellow  stage  when  dissolved  in  acids.  Sodium  sulphide  produces 
the  yellow  sulphide  in  dilute  solutions  of  a  cadmium  salt,  a  reddish 
precipitate  in  strong  solutions,  and  a  brick-red  one  in  boiling  solutions. 
Polysulphides  of  potassium  or  ammonium  precipitate  the  yellow 
cadmium  sulphide  mixed  with  varying  quantities  of  finely  divided 
sulphur,  w^hich  can  be  extracted  by  carbon  bisulphide.  It  is  note- 
worthy that  pure  (red  or  yellow)  cadmium  sulphide  is  quite  stable  in 
light,  whereas  this  mixture  of  sulphide  and  sulphur  oxidises  rapidly  in 
light  (not  in  darkness),  becoming  dirty  white,  especially  after  it  is 
ground  with  linseed  oil. 

Cadmium  hydroxide  also  assumes  two  forms :  the  simple  one  pre- 
pared by  adding  sodium  hydroxide  to  solutions  of  cadmium  salts  gives 
rise  to  the  yellow  sulphide  with  sodium  sulphide,  &c. ;  the  polymeric 
one  is  formed  w^hen  cadmium  solutions  are  poured  into  solutions  of 
sodium  hydroxide  or  when  they  are  precipitated  hot ;  this  hydroxide 
produces  the  red  sulphide,  with  an  intermediate  dicadmium  sulph- 
hydroxide,  Cd2S(OH)2,  of  a  fine  red  colour,  but  too  unstable  for  a 
pigment;  the  author  considers  this  association  of  red  colour  with  the 
two  cadmium  atoms  in  a  single  molecule,  supports   his  view  of  the 
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polymeric  cliaracter  of  the  red  sulphide.  When  heated  carefully,  the 
yellow  and  red  sulphides  undergo  a  series  of  changes  of  colour  through 
which  they  pass  on  cooling  in  the  reverse  order,  both  returning  to 
yellow,  the  red  sulphide  having  suffered  molecular  disarrangement 
during  the  heating.  When  heated  out  of  direct  contact  with  the  air 
they  neither  sublime  nor  oxidise  beyond  just  the  surface.  The  author 
finally  goes  into  the  question  of  cadmium  pigments,  finds  zinc  com- 
pounds the  most  ordinary  adulterants,  and  gives  various  tests  by 
which  a  good  pigment  for  oil  painting  may  be  recognised. 

D.  A.  L, 
Action  of  Water  on  Lead.  By  M.  Mqller  (/.  pr.  Chem.  [2], 
36,  317 — 340). — A  sample  of  water  from  the  Ocker  was  distilled. 
The  amounts  of  dissolved  gases  and  of  ammonia  were  determined  in 
the  first,  middle,  and  last  fractions,  and  the  behaviour  of  the  different 
fractions  with  lead  observed.  The  water  before  distillation  contained 
0'00015  per  cent,  of  ammonia. 


Ammonia 


First  fraction. 


Middle  fraction. 


0-00115  p.  c. 


0  -0001  p.  c. 


Last  fraction. 


0-00008  p.  c. 


Dissolved  gases  reduced  to  0°  and  760  mm.  pressure. 


Total  Tolume 

Carbonic  anhydride. 

Oxygen 

Nitrogen  (diff.) 


2-04 

vol 

p.  c. 

1-159 

jj 

0-269 

>> 

0-612 

» 

1  -196  vol.  p.  c. 
0-178 
0-316 
0  -702 


0  -77    vol.  p.  c. 
0  -025 
0  -232 
0  -513 


The  first  fraction  scarcely  attacked  polished  strips  of  pure  lead, 
which  became  slowly  covered  with  a  thin  deposit.  The  water  remained 
perfectly  clear.  The  middle  and  last  fractions  acted  very  energetically, 
the  lead  was  rapidly  corroded,  and  the  water  became  turbid.  In  order 
to  ascertain  whether  the  protecting  influence  of  the  first  fraction  was 
due  to  the  ammonia  or  the  carbonic  anhydride  it  contained,  well 
water,  perfectly  free  from  ammonia,  was  distilled,  and  the  amount  of 
gas  dissolved  in  diUerent  portions  of  the  distillate  was  ascertained. 


First  fraction.       Middle  fraction. 


Last  fraction. 


Dissolved  gases  reduced  to  0°  and  760  mm.  pressure. 


Total  volume 

Carbonic  anhydride. 
Oxygen 

Nitrogen  (diff.)    . .  . 


2-661  vol.  p.  c. 
2-030 
0  -198 
0  -433 


1-312  vol.  p.  c. 
0-218 
0-358         „ 
0-738 


1  -047  vol. 
0-069 
0-341 
0-637 


In  this  case  also  the  first  fraction  showed  scarcely  any  action  on 
lead,  after  remaining  in  contact  with  it  for  24  hours.  The  middle  and 
last  fractions  attacked  it  with  considerable  energy.  The  protecting 
influence  of  the  first  fractions  must  be  considered  as  due  to  their  con- 
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tainin^  a  relatively  large  quantity  of  carbonic  anhydride.  Distilled 
■water,  which  was  vigorously  boiled  for  some  time  and  quickly  cooled 
in  contact  with  air,  was  found  to  contain  004  per  cent,  of  its  volume  of 
carbonic  anhydride,  0236  per  cent,  of  its  volume  of  oxygen,  and  05i4 
per  cent,  of  its  volume  of  nitrogen.  The  rapid  absorption  of  these  ga.ses 
explains  the  behaviour  of  water  so  treated  towards  lead.  Distilled 
water,  quite  free  from  carbonic  anhydride  but  containing  oxygen, 
scarcely  acts  on  lead,  but  on  exposure  to  the  air  the  liquid  becomes 
cloudy,  owing  to  the  formation  of  a  white  precipitate. 

Samples  of  water  containing  different  amounts  of  carbonic  anhydride, 
but  an  invariable  quantity  of  oxygen,  behave  very  differently  with  lead. 
In  one  case,  when  the  oxygen  present  was  0'35  per  cent,  of  the  volume 
of  the  liquid,  and  a  saturated  solution  of  carbonic  anhydride  was  added 
until  the  water  contained  0'14!  per  cent,  of  its  volume,  the  lead  was 
appreciably  attacked.  On  increasing  the  carbonic  anhydride  to 
0*6  vol.  per  cent.,  the  attack  became  remarkably  energetic.  With 
1  vol.  per  cent,  the  action  was  considerably  weaker,  and  when  the 
carbonic  anhydride  was  increased  to  1*5  vol.  per  cent,  the  lead  was  no 
longer  visibly  corroded.  Water  containing  2,  2'5,  and  3  vols,  per  cent, 
of  carbonic  anhydride  was  equally  inactive.  Water  containing  car- 
bonic anhydride  but  no  oxygen  is  practically  without  action  on  lead, 
when  atmospheric  air  is  excluded.  When  strips  of  lead  are  immersed 
for  eight  days  in  pure  distilled  water,  recently  boiled  and  cooled  out 
of  contact  with  the  air,  they  do  not  become  tarnished.  Before  filtra- 
tion, however,  but  not  after,  the  water  gives  a  considerable  reaction 
with  hydrogen  sulphide.  Pure  water  evidently  attacks  lead  with 
formation  of  an  oxide.  Ordinary  distilled  water  in  which  strips  of 
lead  were  placed,  and  from  which  the  air  was  excluded,  contained  a 
maximum  quantity  of  lead  at  the  end  of  three  days,  after  which  the 
lead  was  by  degrees  thrown  out  of  solution.  This  is  explained  by 
supposing  that  water  containing  carbonic  anhydride  and  oxygen 
in  contact  with  lead  forms  lead  carbonate,  which  dissolves  in  the 
excess  of  the  gas ;  but  as  more  lead  oxide  is  formed,  this  carbonic 
anhydride  is  absorbed,  and  all  the  lead  falls  out  of  solution  as  lead 
carbonate.  Distilled  water,  free  from  carbonic  anhydride,  to  which 
minute  quantities  of  ammonia  have  been  added,  attacks  lead,  but  is 
without  action  on  it  if  carbonic  anhydride  is  present. 

Lime  water,  through  which  a  current  of  air,  perfectly  free  from  car- 
bonic anhydride,  was  passed,  at  first  slowly  dissolved  lead,  but  this 
was  soon  again  thrown  out  of  solution  in  the  form  of  minute  crystals. 
The  solution  attained  a  maximum  after  13  hours,  and  then  decreased. 
Sodium  hydroxide  solution  behaved  in  a  similar  way.  In  the  absence 
of  oxygen,  neither  lime-water  nor  sodium  hydroxide  solution  attacked 
lead.  Lead  tubing,  buried  in  mortar,  and  kept  in  a  dry  room  for  a 
year  suffered  no  change,  but  when  the  mortar  was  occasionally 
moistened  with  pure  water,  corrosion  rapidly  took  place.  When 
soapy  water  or  an  alkaline  solution  of  lime  was  used  instead  of  pure 
water,  the  decomposition-products  consisted  to  some  extent  of  red 
lead. 

Ordinary  distilled  water,  to  which  a  small  quantity  of  sodium 
carbonate  was  added,  dissolved  no  lead,  but  the  metal  became  slowly 
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covered  witli  a  wliite,  compact  coating.  When  the  water  contained 
oxygen  but  no  carbonic  anhydride,  lead  was  found  in  solution  after  a 
few  hours.  A  trace  of  sodium  hydrogen  carbonate  added  to  distilled 
water  completely  prevented  the  dissolution  of  lead,  and  the  metal 
became  covered  with  a  protecting  crust.  Waters  containing  lead  in 
solution  were  found  to  be  freed  from  it  by  adding  sodium  carbonate. 
Pure  lead  carbonate  is  soluble  in  water  containing  carbonic  anhydride  ; 
it  is  reprecipitated  by  boiling  the  solution  or  by  adding  hydrogen 
sodium  carbonate  to  it.  Evidently  lead  forms  an  acid  carbonate, 
which  is  soluble  in  water  but  possesses  little  stability.  Hydrogen  cal- 
cium carbonate  acts  in  precisely  the  same  way  as  hydrogen  sodium 
carbonate. 

Polished  strips  of  lead  immersed  in  a  saturated  solution  of  pure 
calcium  sulphate,  containing  oxygen,  become  covered  with  a  hard 
white  coating,  but  no  lead  goes  into  solution.  In  the  absence  of 
oxygen,  the  metal  remains  perfectly  bright.  On  placing  lead  covered 
with  the  white  crust  formed  by  long  immersion  in  a  solution  of  calcic 
sulphate,  in  pure  distilled  water,  no  lead  went  into  solution  except 
when  a  considerable  quantity  of  carbonic  anhydride  was  present. 
When  a  trace  of  hydrogen  calcium  carbonate  was  added  to  the  solution, 
in  no  case  was  any  lead  dissolved.  The  coating  is  in  all  probability  a 
basic  sulphate  of  lead. 

The  presence  of  minute  quantities  of  chlorides,  nitrates,  organic 
matter,  and  ammonia  in  water,  did  not  influence  its  behaviour  towards 
lead.  This  seems  to  depend  on  the  presence  of  oxygen  and  carbonic 
anhydride.  Water  containing  much  organic  matter,  and  rich  in  car- 
bonic anhydride,  rapidly  corrodes  lead,  but  polished  surfaces  of  the 
metal  remain  perfectly  bright  when  immersed  in  pure  solutions  of 
organic  compounds,  such  as  starch  and  sugar,  provided  no  carbonic 
anhydride  is  present.  G.  T.  M. 

Colloidal  Copper  Sulphide.  By  W.  Spring  and  G.  de  Boeck 
{Bull.  Soc.  Ghim.,  48,  165 — 170). — An  aqueous  solution  of  copper 
sulphide  can  be  obtained  by  precipitating  any  copper  salt  by  hydrogen 
sulphide  and  washing  by  decantation  with  dilute  sulphuric  acid.  As 
the  impurities  are  removed,  the  copper  sulphide  becomes  soluble  and^ 
forms  a  dark-coloured  solution  with  a  slight  greenish  fluorescence. 
A  purer  product  is  obtained  by  precipitating  with  ammonium  sul- 
phide. The  solution  contains  hydrogen  sulphide  and  may  possibly 
contain  copper  hydrosulphide.  The  former  may  be  expelled  by  a 
short  ebullition  without  any  notable  precipitation  of  copper  taking 
place.  Analysis  of  the  liquid  shows  that  the  copper  and  sulphur  are 
in  the  ratio  required  by  the  formula  CuS,  and  hence  the  solution 
contains  no  copper  hydrosulphide.  Examination  with  the  spectro- 
scope shows  that  the  solution  is  a  true  solution  and  not  simply  a 
turbid  liquid.  It  absorbs  half  the  red,  the  violet,  and  half  the  blue  in 
the  spectrum  of  a  lamp  flame. 

The  copper  sulphide  is  precipitated  from  this  solution  by  the  addition 
of  various  salts,  a  list  of  which  is  given  in  the  paper,  but  the  power  of 
precipitation  bears  no  simple  relation  to  the  molecular  weight  or 
molecular  volume  of  the  salt.     The  valency  of  the  metal,  however, 
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exerts  considerable  influence.  Alum,  chrome  alum,  and  aluminium 
sulphate,  precipitate  it  when  added  in  very  small  quantities,  and  the 
precipitating  power  of  salts  of  dyad  metals  is  about  10  times  as  great 
as  that  of  salts  of  sodium  and  potassium. 

Schulze  has  made  similar  observations  in  the  case  of  antimony  sul- 
phide, but  the  copper  sulphide  is  more  readily  precipitated  than  the 
antimony  compound.  C.  H.  B. 

Stability  of  Mercuric  Chloride  Solutions.  By  V.  Meyer 
(Ber,,  20,  2970—2974;  comp.  Abstr.,  1887,  774).— Further  experi- 
ments have  shown  that  the  solutions  of  mercuric  chloride  in  the  hard 
Gottingen  water,  even  when  preserved  in  hermetically  sealed  flasks 
with  or  without  the  addition  of  common  salt,  gradually  deposit  mer- 
curic oxychloride,  but  less  rapidly  than  when  kept  in  vessels  exposed 
to  the  air  ;  atmospheric  dust,  however,  does  not  seem  to  influence  the 
rate  of  decomposition  in  any  very  marked  way.  If  the  solution  of 
mercuric  chloride  in  ordinary  water,  instead  of  being  exposed  to 
diffused  daylight,  is  kept  in  the  dark  in  well-stoppered  flasks,  it  is 
found  that  practically  no  decomposition  occurs,  even  after  two  months 
in  solutions  made  with  Gottingen  water,  pond  water,  and  a  well 
water  charged  with  organic  impurity,  to  which  no  addition  of  salt  has 
been  made ;  the  very  small  amount  of  decomposition  which  actually 
occurs  being  attributed  to  the  unavoidable  exposure  to  diffused  day- 
light during  the  repeated  examination  of  the  solutions. 

W.  P.  W. 

Action  of   Alumina    and    Kaolin    on    Calcium    Chloride. 

By  A.  GoRGEU  (Bull  Soc.  Chim.,  48,  51 — 52). — Calcium  chloride 
mixed  with  alumina,  kaolin,  or  ordinary  clay,  and  fused  at  a  cherry-red 
heat  in  presence  of  moist  air,  yields  crystalline  products  soluble  in 
dilute  acids.  With  alumina,  the  crystals  are  distinct,  colourless, 
mono-refractive,  modified  tetrahedra.  They  are  anhydrous  at  120°, 
have  the  composition  6Al2O3,10CaO,CaCl2,  and  are  slowly  decom- 
posed by  boiling  water.  Kaolin  alone,  or  mixed  with  silica,  seems  to 
produce  various  crystalline  compounds,  including  mono-refi*active 
crystals  resembling  calcium  garnet,  but  these  could  not  be  isolated. 
After  prolonged  fusion,  the  product  was  treated  Avith  dilute  hydro- 
chloric acid  and  a  solution  of  sugar.  In  this  way  modified  tetrahedra 
of  the  composition  3Si02,3Al203,16CaO,2CaCl2,  were  obtained.  It 
would  seem  that  calcium  garnet  is  first  formed,  and  afterwards  con- 
verted into  the  chlorosilicate.  Calcium  garnet,  in  fact,  when  fused 
with  calcium  chloride  and  oxide,  yields  modified  tetrahedra  similar  to 
those  just  described.  C.  H.  B. 

Soluble  Manganese  Oxide.  By  W.  Speing  and  G.  de  Boeck 
(Bull.  Soc.  Chim.,  48,  170 — 172). — This  manganese  oxide  is  obtained 
by  acting  on  potassium  permanganate  with  sodium  thiosulphate,  and 
thoroughly  washing  the  precipitate  with  water.  As  soon  as  all  the 
potassium  has  been  removed,  a  brown  solution  is  obtained,  from  which 
the  oxide  is  precipitated  on  the  addition  of  any  salt  (comp.  Gorgeu, 
A7m.  Chim.  Pliys.  [3],  63,  155).    Analysis  of  the  product  obtained  by 
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evaporation  of  the  brown  solution  shows  that  it  has  the  composition 
4(MnO,,H20),Mn304. 

The  portion  of  the  original  precipitate  which  is  insoluble  in  water 
has  the  composition  Mn80i3,4H30,  or  SMnOs,  MuaOi,  MnoOs,  4H2O. 

The  colloidal  manganese  oxide  is  precipitated  bj  salts  more  readily 
than  colloidal  copper  sulphide,  and  the  valency  of  the  metals  in  the 
salts  has  the  same  influence  in  both  cases.  The  manganese  solution 
can  be  kept  for  a  long  time  in  sealed  tubes,  but  if  filtered  through 
paper  the  manganese  is  completely  precipitated.  C  H.  B. 

Potassium  Manganite.  By  A.  Jolles  (Ghem.  Zeit.,  11,  1394 — 
1395). — In  a  previous  communication,  it  is  stated  that  the  following 
equation:  KsMnO*  +  CsHgO  =  KsMnOg  +  C2H4O  +  H2O,  represents 
the  oxidation  which  takes  place  in  the  author's  test  for  certain 
impurities  in  chloroform  (Abstr.,  1887,  866).  This  statement  has 
been  contested.  It  is  now  shown  that  both  aldehyde  and  the  manga- 
nite KoMnOa  are  produced,  but  in  excess  of  alcohol  the  latter  soon 
decomposes ;  when,  however,  the  substances  are  taken  in  equivalent 
quantities,  the  manganite  can  be  separated  and  dried  over  sulphuric 
acid.  It  is  a  yellowish -brown  substance  ;  is  decomposed  by  dilute 
nitric  and  sulphuric  acids,  yielding  manganese  dioxide  and  hydrated 
dioxide  and  potassium  nitrate  or  sulphate.  It  oxidises  sulphurous 
acid  to  sulphuric  acid,  which  in  the  nascent  state  forms  manganese 
sulphate.  i3oiled  with  oxalic  or  tartaric  acid,  the  manganite  dissolves 
with  evolution  of  carbonic  anhydride.  On  exposure  to  a  current  of 
superheated  steam  and  air,  it  is  partially  converted  into  mauganate 
(compare  Rousseau,  Abstr.,  1887,  552,  892).  D.  A.  L. 

Manganese  Compounds.  By  B.  Franke  (J.  pr.  Ghem.  [2],  36, 
451—468;  compare  Abstr.,  1887,893,  1016). — By  heating  8  grams  of 
potassium  permanganate  with  lOU  c.c.  of  strong  sulphuric  acid  at  100°, 
and  allowing  it  to  cool,  a  brown  crystalline  salt,  Mn203,4S03,5HoO, 
is  formed.  When  this  is  treated  with  water,  it  is  decomposed  into 
equimolecular  quantities  of  manganous  sulphate  and  the  hydrated 
oxide  HaMnOa;  the  salt  is  probably  Mno(S04)3,Il2S04  +  4H2O. 

Manganic  sulphate,  Mn2(S04)3,  is  obtamed  when  the  above  salt  is 
heated  more  strongly  with  sulphuric  acid,  in  green  crystals,  decom- 
posed by  water  in  the  same  way  as  the  acid  salt,  showing  that  the 
atoms  of  manganese  are  of  different  valency.  The  salt  may  therefore 
be  regarded  as  the  manganous  salt  of  an  acid,  Mn'^S04(0'S02*OH)2, 
analogous  to  the  manganous  manganese  chloride  (Abstr.,  1887,  893). 
Mn2(IS04)3,K2S04,  is  obtained  in  red-brown  crystals  by  carefully  heat- 
ing 8  grams  of  potassium  permanganate  with  the  mother- liquor  from 
the  above  acid  salt ;  water  decomposes  it  in  a  manner  similar  to  the 
other  salts. 

Steel-grey,  metallic-looking  crystals  of  H2Mn204  are  obtained  when 
either  of  the  foregoing  compounds  is  thrown  into  very  weak  aqueous 
soda ;  sulphuric  acid  decomposes  it  into  manganous  sulphate  and 
manganous  acid,  MnO(OH)3,  which  is  thus  obtained  pure  as  a  brown 

powder;  this  points  to  the  formula  Mn<Q>Mn(0H)3. 
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The  brown  colour  of  the  solution  of  manganese  dioxide  in  strong 
hydrochloric  acid  is  caused  by  the  presence  of  manganous  acid. 

A.  G.  B, 

Permanganates.  By  T.  Klobb  (Bull.  Soc.  Chim.,  48,  240—244). 
— The  author  has  previously  prepared  certain  permanganates  by 
adding  potassium  permano-anate  to  ammoniacal  solutions  of  certain 
metallic  salts  (Abstr.,  1886,  983).  He  has  now  obtained  similar 
derivatives  from  luteocobalt  chloride  in  a  similar  way. 

Luteocohaltic  permanganate,  Co2(Mn0.i)6,12NH3,  is  obtained  by 
mixing  warm  concentrated  solutions  of  luteocobalt  chloride  (1  mol.) 
and  potassium  permanganate  (12  mols.)  It  separates  in  the  form  of 
a  precipitate  mixed  with  a  salt  which  crystallises  in  hexagonal  plates, 
and  is  formed  in  greater  proportion  when  the  permanganate  is  not  in 
excess.  The  latter  can  be  removed  by  treatment  with  cold  water, 
and  the  luteocohaltic  permanganate  is  recrystallised  from  water  at 
60°.  It  then  forms  very  brilliant,  black  tetahedra,  only  slightly 
soluble  in  cold  water,  but  more  soluble  in  hot  water  with  partial 
decomposition.  When  heated,  it  detonates,  and  it  also  explodes  when 
struck.  With  hydrochloric  acid,  it  yields  manganous  chloride  antl 
luteocohaltic  chloride. 

Luteocohaltic  chloropermanganate,  (Co2,12NH:3)Cl4,2Mn04,  is  pre- 
pared by  mixing  a  solution  of  luteocohaltic  chloride  (8  mols.)  with  a 
solution  of  luteocohaltic  permanganate  (1  mol.),  filtering  rapidly, 
and  allowing  to  cool.  It  separates  in  small,  black  lamellae  with  the 
form  of  a  regular  hexagon,  red  or  brown  by  transmitted  light.  It  is 
very  unstable,  and  is  decomposed  by  water  with  removal  of  the 
chloride,  but  dissolves  without  decomposition  in  a  solution  of  luteo- 
cobaltic  chloride.  When  heated  rapidly,  it  detonates,  but  it  does  not 
explode  on  percussion. 

Luteocohaltic  bromopermanganate  is  analogous  to  the  chloroper- 
manganate,  and  is  prepared  in  a  similar  way,  or  more  simply,  by 
mixing  warm  solutions  of  potassium  permanganate  (3  mols.)  and 
luteocohaltic  bromide  (1  mol.),  and  allowing  them  to  remain.  It  forms 
brilliant,  hexagonal  lamellae,  which  are  much  more  stable  than  the 
chlorine-derivative,  and  are  not  decomposed  by  boiling  w^ater. 

The  salt  which  is  obtained  in  the  preparation  of  luteocohaltic  per- 
manganate, and  which  crystallises  in  hexagonal  lamellas,  is  also 
obtained  by  mixing  cold  concentrated  solutions  of  luteocohaltic 
chloride  (1  mol.)  and  potassium  permanganate  (3  mols.),  when  it 
separates  slowly  in  violet  hexagonal  lamellae  of  the  composition 
(002,12X113) Cl2,2KCl,4Mn04,  very  soluble  in  water  with  partial  de- 
composition into  its  constituents.  When  heated,  it  behaves  like  the 
preceding  salts.  It  may  be  regarded  as  a  compound  of  luteocohaltic 
permanganate  and  luteocohaltic  chloride  with  potassium  chloride. 
It  can  also  be  formed  by  dissolving  luteocohaltic  chloropermanganate 
in  potassium  chloride  solution,  or  by  the  action  of  luteocohaltic  per- 
manganate on  a  large  excess  of  potassium  chloride.  C.  H.  B. 

Electrolytic  Extraction  of  Antimony.  By  W.  Borchees  (Chem, 
Zeit.,  11,  1021 — 1022). — The  author  has  based  a  process  for  the 
extraction  of  antimony  (from  all  its  combinations  soluble  in  sodium 
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sulphide  Holution)  on  tlie  electrolytic  method  of  Classen  and  Ludwig 
(Abstr.,  1885,  932)  for  the  estimation  of  that  metal. 

The  ore  is  extracted  with  sodium  sulphide  solution,  using  3  mols. 
NaaS  for  every  mol.  Sb2S3.  The  concentrated  extract  is -mixed  with 
3  per  cent,  of  sodium  chloride  to  increase  its  conductivity,  and  electro- 
lysed. According  to  the  intensity  of  the  current,  the  metal  is  deposited 
as  a  povs^der  or  in  shining  scales.  To  prevent  deposition  of  sulphur,  the 
relation  of  1  atom  of  available  Na  for  every  atom  of  oxidisable  sulphur 
must  be  maintained,  but  as  the  mixture  SbsSs  +  ISTasS  -f  2]S'aH0 
is  too  unstable,  the  above  proportions  are  used ;  too  much  sodium 
sulphide  is  to  be  avoided  as  it  increases  the  resistance  of  the  liquid. 

The  common  salt  is  easily  crystallised  from  the  electrolysed  solu- 
tions, and  the  sulphur  recovered  as  sodium  thiosulphate  without  much 
difficulty.  D.  A.  L. 

Antimoniates.  By  G-.  v.  Knorre  and  P.  Olschewsky  (Ber.,  20, 
3043 — 3052). — Attempts  were  made  to  prepare  Fremy's  potassium 
antimoniate,  K4Sb207  (/.  pr.  Ghem.,  45,  20'J)5  but  without  success;  it 
is  concluded  that  that  salt  does  not  exist,  and  that  Fremy's  compound 
is  a  mixture  of  potassium  antimoniate  and  potash. 

Potassium  antimoniate,  KaSbaOe,  contains  5  mols.  HgO  when  air- 
dried,  and  is  a  white  granular  salt.  100  parts  of  water  at  20°  dissolve 
2'81  parts  of  anhydrous  salt.  vSp.  gr.  of  saturated  solution  at 
18°  =  1'0263.  A  table  is  given  showing  the  loss  of  weight  it  under- 
goes at  various  temperatures  ;  at  330°  it  contains  rather  more  than 
1  mol.  H2G,  and  the  author  assumes  that  1  mol.  H2O  is  chemically 
combined,  and  that  the  formula  of  the  air-dry  salt  is  KsHaSboO?  + 
4H2O.  When  the  hot  aqueous  solution  is  evaporated,  a  gummy  salt 
remains ;  when  this  is  dried  at  100°,  it  has  the  composition  expressed 
by  the  formula  K2Sb206  +  3H3(). 

Potassium  antimoniate  was  also  prepared  by  the  methods  of 
Brunner  (Bingl.  polyt.  J.,  159,  356)  and  Reynoso  {Annalen,  80,  272)  ; 
details  of  preparation  and  results  are  given  (compare  Abstr.,  1885, 
1184J.  N.  H.  M. 
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Arksutite  from  Ivigtut  in  Greenland.  By  A.  E.  N'ordenskiold 
{Zeit.  Kryst.  Min.,  13,  400— 401,  hoxn.  Geol.  Fdren.  Forhandl,  8, 
172 — 175). — A  specimen  of  arksutite  was  separated  according  to 
Thoulet's  method,  and  gave  three  different  substances :  an  optically 
isotropic  mineral  having  a  sp.  gr.  of  3*12  (fluorspar)  ;  a  mineral 
lighter  than  2*99  (possibly  thomsenolite)  ;  and  a  birefractive  sub- 
stance of  sp.  gr.  =  2*994,  and  giving  on  analysis  the  following 
results  : — 


Al. 

Ca. 

Mg. 

Na. 

F. 

Total. 

17-28 

0-22 

0-05 

24-72 

57-16 

99-43 
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corresponding  with  the  formula  5NaF  -f  3AI2F3,  The  composition  of 
arksutite  is  thus  perfectly  in  accord  with  that  of  the  chiolite  of  Brandl. 
From  the  optical  properties  of  the  two  minerals,  there  can  be  no  doubt 
that  they  are  identical.  B.  H.  B. 

Mineralogical  Notes.  By  G.  Flink  (Zeit.  Knjd.  Min.,  13,  401— 
408,  from  Bihang  till  K.  So.  vet.  aJcad.  handl.,  12,  Afd,  2). — The  author 
gives  the  results  of  a  crystallographical  and  chemical  investigation 
of  the  following  minerals  : — 1.  Cobalt-glance  from  Nordraarken  ; 
2.  Cosalite  from  Nordmarken  ;  3.  Pyrochroite  from  Nordmarken  ; 
4.  Magnetite  from  Nordmarken  ;  5.  Manganomagnetite  from  Lang- 
ban  ;  6.  Berzeliite  from  the  same  locality ;  7.  Monimolite  from 
Pajsberg ;  8.  Xenotime  from  Hittero,  Norway ;  9.  Apatite  from 
Nordmarken;  10.  Lievrite  from  Thyrill,  Iceland;  11,  Epidote  from 
Nordmarken  (28  new  planes)  ;  12.  Epidote  from  Morkhult ;  13. 
Manganese-vesuvian  from  Pajsberg ;  14.  Orthoclase  from  the  kraflite 
of  Krafla,  Iceland ;  15.  Titanite  from  the  Fredriksberg  Mine,  Nord- 
marken. 

Tlie  author  also  describes  a  new  mineral,  harstigite^  from  Pajsberg, 
named  after  the  mine  in  which  it  was  discovered.  The  mineral 
])elongs_to  the_  rhombic  system,  and  exhibits  the  forms  coP,  ooPco, 
Poo,  coP2,  ooPco,  P2.  a:b  :  c  =  07141  :  1  :  1-01495.  No  cleavage 
was  observed.  The  mineral  is  colourless,  and  has  a  vitreous  lustre. 
Analysis  gave  the  following  results  : — 


SiOa. 

A1203. 

CaO. 

MnO. 

MgO. 

K2O. 

Na^O. 

H.O. 

Total. 

38-94 

10-61 

29-23 

12-81 

3-27 

0-35 

0-71 

3-97 
B. 

99-89 
H.  B. 

Manganese  and  Uranium  Oxides.  By  C.  Rammelsberg  (Zeit. 
Kryst.  Mill.,  13,  418—419,  from  Ber.  Akad.  Ber.,  1885,  97).— The 
author  finds  that  both  artificial  MngO^  and  crystallised  hausmannite, 
when  boiled  with  concentrated  nitric  acid,  or  treated  with  dilute 
sulphuric  acid,  split  up  into  2MnO,  which  dissolves,  and  insoluble 
MnOa.  Crystallised  manganite  is  not  decomposed  by  sulphuric  acid 
in  the  same  way.  Powdered  braunite  undergoes  decomposition, 
although  not  completely.  Hausmannite  should  therefore  be  regarded 
as  having  the  composition  2MuO,Mn02,  whilst  the  formula  of  braunite 
isMnO,(Mn,Si)02. 

The  author  gives  the  following  new  analysis  of  pitchblende  from 
Joachimsthal : — 


IT03. 

UOo. 

PbO. 

FeO. 

CaO. 

SiOo. 

Total. 

42-87 

40-50 

3-25 

3-78 

3-00 

6-60 

100-00 

The  general  formula  of  pitchblende  is 

R0,R02  =  (U02,Pb,Fe,Ca)0,(U,Si)02; 

the  formula  of  the  varieties  containing  thorium  is 

(U02,Pb,Fe,Ca)0,(U,Th)02. 

The  oxides,  Y2O3,  Er203,  Ge203,  which  occur  in  several  varieties  of 
pitchblende,  appear  to  be  isomorphically  mixed  with  the  compound 
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R0,'R02.      The  latter  is  thus  analogous  in  constitution  to  braunite, 
which  crystallises  in  a  similar  manner.  B.  H.  B. 

Minerals  from  Carinthia.  By  A.  Brunlechner  {Zeit.  Kryst. 
Min.,  13,  391 — 392,  from  Jahrh.  nat.  hist.  Landesmiiseums  in  Kdrnthen, 
17,  1 — o). — Among  the  Carinthian  minerals  described  by  the  author 
are  the  following : — Greenockite  from  Raibl,  as  a  lemon-yellow  coat- 
ing on  slate ;  garnet  from  Lamprechtsberg  in  the  Lavanthal,  as 
orange  crystals  enclosing  copper  pyrites  ;  tourmaline  from  the  same 
locality,  in  short,  dark-brown  crystals  ;  zoisite  from  Stanziwurdikopf, 
green  in  columnar  crystals  in  mica  scbist.  Analyses  are  given  of  two 
snecimens  of  siderite :  I.  Translucent  crystals,  with  plane  faces,  from 
Wolch  ;  IT.  Yellowish-wbite  crystals,  witb  curved  faces,  from 
Lollino" : — 


FeCOg. 

MnCOg. 

MgCOg. 

CaCOg. 

Impurities. 

Total. 

T.  9510 

211 

2-19 

trace 

0-59 

99-99 

[I.  94-97 

trace 

3-22 

1-78 

0-25 

100-22 

In  addition  to  other  factors,  the  proportion  of  calcium,  even  in 
small  quantities,  appears  to  influence  the  crystal  form  of  iron  carbon- 
ate. B.  H.  B. 

Martinite  from  the  West  Indies.  By  J.  H.  Kloos  (Jahrh.  f. 
Min.,  1888,  i,  Ref.,  41,  from  Sammlg.  geol.  Beichsmuseums,  Leiden). — 
Martinite  is  a  new  calcium  phosphate  pseudomorphous  after  gypsum, 
from  the  phosphorite  beds  of  the  Island  of  Cura9ao.  The  pseudo- 
raorpbs  occur  in  lenticular  crystals,  having  the  form  of  gypsum 
(  — P,  — ^c>o,  co^oo).  The  crystals  are  colourless  and  transparent. 
Their  sp.  gr.  is  2-892  to  2-896.  Analysis  gave  the  following 
results  : — 

P2O5.  CaO.  Loss  on  ignition.  Total. 

47-87  47-63  5-46  100-96 

Fluorine  is  absent.  The  results  of  the  analysis  are  in  accord  with 
the  empirical  formula  10CaO,4P2O5,3H2O.  B.  H.  B. 

Diadochite  from  Vis6.  By  G.  CesIro  (Zeif.  Kryst.  Min.,  13, 
421 — 422,  from  Ann.  soc.  geol.  Belg.,  12,  173). — The  mineral  from 
Vise,  to  which  the  name  destinezite  has  been  assigned,  appears  to  be  a 
variety  of  diadochite.  An  almost  white  and  very  pure  specimen  gave 
on  analysis  the  following  results  : — 

FesOg.       P2O5.        SO3.        II2O.      Hygroscopic  HgO.      C.  Total. 

37-60     16-76     18-85     25-35  0-30  1'40     100-26 

The  mineral  on  microscopic  examination  was  found  to  belong  to 
the  monoclinic  system.  B.  H.  B. 

Mineral  from  Krems  in  Austria.  By  E.  Drasche  (Jahrh.  f. 
Min.,  1888,  i,  Ref.,  29—30,  from  Verh.  geol.Beichsanst.,  19,  81).— The 
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author  gives  an  analysis  of  a  mineral,  eironeonsly  supposed  to  be 
bauxite,  which  is  found  in  considerable  quantities  interbedded  in 
crystalline  schists.  The  mineral  is  of  a  white  to  yellowish-brown 
colour.  For  the  analysis,  pure  white  specimens  were  selected.  The 
results  were  as  follows  : — 


SiOg. 

AI2O3. 

CaO. 

K2O. 

Na^O. 

SO3. 

P2O5. 

H2O  at  l(Xf. 

1-30 

38-00 

0-75 

3-76 

4-54 

38-85 

0-88 

0  45 

The  remainder  consists  of  water  and  organic  substance.     ' 

B.  H.  B. 

Manganotantalite  from  the  Ural.  By  A.  Arzruni  (Jahrh.  f. 
Min.,  1888,  i,  Bef.,  18,  from  Trans.  Imp.  Buss.  Min.  Soc). — The  crys- 
tal described  was  found  in  the  Bakakin  gold  washings  in  the 
Sanarka  district,  in  the  south  of  the  Ural.  It  exhibits  the  planes 
ooPoo,  cx)Pco,  OP,  ^Poo,  ^Poo,  P2,  ■^P2.  It  is  semi-metallic  and 
nearly  black.  In  very  thin  layers  the  colour  is  orange  to  ruby-red. 
Sp.  gr.  =  7*37.     Analyses  gave  the  following  results  : — 

Ta205.     Nb^Og.     SnOa  +  WO3.     FeO.      MnO.     CaO.       Ignition.       Total. 

79-81      4-47  0-67  1-17     1388    0-17       0-16        lOu-33 

These  results  correspond  with  the  formula  llMnTaOe  +  FeNbO*;. 
This  mineral,  of  which  as  yet  only  one  crystal  has  been  found,  is  the 
member  of  the  tantalite  group  richest  in  manganese  and  tantalum. 

B.  H.  B. 

Kainosite,  a  ne-w  Mineral  from  Hittero,  in  Norway.    By  A. 

E.  NoRDENSKioLD  {Zeit.  Kryst.  Min.,  13,  899 — 400,  from  Geol.  Foren. 
ForhandL,  8,  143 — 146). — In  consequence  of  the  unusual  composition 
of  this  new  mineral,  the  author  has  termed  it  kainosite  from  Kaivos- 
(strange).  It  consists  of  a  calcium  yttrium  silicate.  m.ixed  with  a 
carbonate  and  water.  The  only  specimen  found  is  a  portion  of  a 
hexagonal  prism.  The  optical  examination,  however,  shows  that  it 
belongs,  not  to  the  bexagonal,  but  to  the  rhombic  or  to  the  mono- 
clinic  system.  The  mineral  is  semi-transparent,  yellowish-brown,  and 
birefractive.  Its  hardness  is  5-5,  and  sp.  gr.  3-413.  Analysis  gave 
the  following  results  : — 

SiOo.    Y2O3  +  Er203.    CaO.     MgO.     FeO.     NasO.     CO2.      HoO.       Total. 
34-63        37-67        1595    0-03     0-26    040     590     5-26     lOO'lO 

corresponding  with  the  formula  4Si02,C02,Y203(Er203),2CaO,2HoO. 

B.  H.  B. 

Chemical  Nature  of  Eudialite.  By  C.  RamxVielsbekg  (Jahrh.  f. 
Mvi.,  1887,  ii,  Bef,,  449 — 451,  from  Sitzber.  K.  Preiiss.  Akad.  Wiss., 
24,  441 — 461). — The  author  has  analysed  specimens  of  this  rare 
silico-zirconate  from  the  principal  localities  at  which  it  is  found.  The 
results  of  his  analyses  were  as  toUows  : — 
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CI. 

Si02. 

ZrO. 

Ce.203 

.       FeO. 

MnO. 

CaO. 

I. 

1-53 

49-84 

1401 

2-35 

5-96 

0-64 

10-77 

II. 

1-57 

48-88 

15-17 

4-07 

7-28 

0-52 

10-63 

III. 

170 

46-68 

15-43 

— 

7-32 

2-82 

11-76 

IV. 

1-44 

46-84 

16-09 

5-19 

5-92 

1-50 

10-52 

NaaO. 

K2O. 

H2O. 

Sp.  gr. 

I. 

13-32 

0-75 

1-24 

2-928 

II. 

8-80 

1-24 

2-50 

2-908 

III. 

11-24 

0-42 

0-90 

3-081 

IV. 

10-70 

0-50 

1-77 

3-000 

I,  Eiidialite  from  Kangerdluarsuk,  Greenland;  II.  From  Brevfg, 
Norway  ;  III.  From  Sigterb,  Norway ;  IV.  From  Aro,  Norway.  The 
formula  given  by  the  author  for  the  eudialite  of  Greenland  and  of 
Brevig  is  NaCl,2Il'6R"3(Si,Zr)io026,  and  for  the  eudialite  of  Sigtero 
and  Aro  is  NaCl,R'i2lt"9(Si,Zr)25065.  B.  H.  B. 

Zeolites  from  Chili.  By  L.  Daeapsky  (Jahrh.  /.  Miji.,  1888,  i, 
Mem.,  65 — 67). — The  author  has  subjected  various  zeolites,  from  the 
mineralogical  collection  of  the  National  Museum  of  Santiago,  to 
chemica'l  examination.     The  analytical  results  were  as  follows : — 

Si02.         ALOg.        CaO.        Na^O.       H2O.        K.O.     Ye^O-^.       Total. 
I.  52-67      19-80      11-25       —       16-29       —        —      100-01 


II. 

54-60 

— 

29-52 

.1-06 

15-03 

— 

—      100-21 

iir. 

47-69 

25-45 

1405 

— 

13-25 

— 

—      100-44 

IV. 

46-74 

25-99 

9-11 

5-23 

12-41 

— 

—         99-48 

V. 

45-15 

26-53 

11-86 

2-24 

13-81 

0-45 

—       100-04 

VI. 

43-57 

24-27 

21-74 

0-96 

5-28 

— 

4-44     100-26 

I.  Hypostilbite  from  altered  amygdaloidal  porphyry  at  the 
Hacienda  La  Quinta  at  Curico ;  formula,  2CaO,2Al203,9Si02,9H20. 
11.  Okenite  from  the  Rio  Putagan  ;  formula,  2CaO,3Si02,3H20,  This 
appears  to  be  identical  with  the  zeolite  from  Greenland  termed 
bordite  by  Dufrenoy.  III.  Scolezite,  accompanying  the  okenite  ; 
sp.gr.  2-15;  formula,  CaO, Al203,3Si02,3H20.  IV.  Typical  mesolite 
from  the  Desert  of  Atacama.  V.  A  dense  form  of  the  same  mineral 
coating  the  weathered  rock  of  the  Rodaito  Mines  in  the  Province  of 
Coquimbo.  VI.  Prehnite,  in  green  globular  masses,  from  the  Rodaito 
Mines,  associated  with  calcite  crystals,  and  containing  small,  black 
scales  or  wires  of  natural  amalgam  (AgggHg).  B.  H.  B. 

Manganese-bearing  Idocrase  from  Sweden.  By  L.  J.  Igel- 
STROM  {Jahrb.  f.  Min.,  1887,  ii,  Ref.,  453,  from  Bull.  soc.  frang.  min., 
9,  22 — 24). — The  mineral  occurs  with  mangauese-garnet,  manganese- 
epidote,  and  manganese-silicate  in  limestone  at  the  Jakobsberg 
manganese  mine  in  Wermland.  The  crystals  exhibit  the  forms  OP, 
GoP,  coPoo,  P.  In  thick  plates,  the  colour  is  black  ;  in  powder,  dark- 
violet.  In  thin  sections,  the  mineral  is  highly  pleochroic,  having  an 
amethyst  and  orange  colour.     In  chemical  composition  it  is  character- 


236  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ised  by  a  remarkably   bij^b  percentage  of  manqfanese,  copper,  and 
lead,  as  is  sbown  by  tbe  following  analytical  results  : — 


SiOj. 

AI2O3. 

FeO. 

MnO. 

CuO. 

PbO. 

CaO. 

MrO. 

Total. 

38-07 

15-88 

5-08 

4-72 

216 

1-80 

25-60 

5-07 
B. 

98-38 
H.  B. 

Beryl  from  Madagascar.  By  A.  Damour  (Jahrl.  f.  Min.,  1888, 
1,  Ref.,  9,  from  Bull.  soc.  frang.  min.,  9,  153 — 154). — The  crystal 
described  was  found  with  tourmaline,  quartz,  and  tripbane  at  Fara- 
fatrana,  on  tbe  east  coast  of  Madagascar,  It  is  cbaracterised  by  its 
pink  colour.     Its  composition  is  as  follows : — 

SiOj.       AI2O3.       BeO.      FeO.     MnO.     CaO.       Ignition.        Total.       Sp.  gr. 
66-56     18-66     12-47     0-09     0-21     0-06        2-30        100-35      2-72 

B.  H.  B. 
So-called  Soda  Granites.  By  A.  Gerhard  {Jahrl.  f.  Min.,  18^7, 
ii,  Mem.,  267 — 275). —  Altbougb  in  tbe  analyses  of  most  granites,  tbe 
percentage  of  potasb  exceeds  tbat  of  soda,  yet  certain  granites  are 
known  in  wbicb  tbe  opposite  is  tbe  case.  Attention  was  first  drawn 
to  sucb  granites  in  1856  by  Haugbton,  wbo  termed  tbem  aorla-gravifes. 
Tbe  autbor  bas  made  a  series  of  careful  analyses  of  typical  examples 
of  tbese  rocks,  and  finds  tbat  in  tbe  granites  of  Bnveno,  botb  tbe  red 
and  tbe  wbite  varieties,  and  in  those  of  Bejby  in  Sweden,  tbe  soda  is 
not,  as  stated  by  former  observers,  in  excess  of  tbe  potasb.  These 
rocks,  consequently,  should  no  longer  be  regarded  as  sod  a- granites. 

In  tbe  granite  of  Ulferud,  in  Sweden,  tbe  autbor  finds  74*77  per  cent, 
of  silica,  2-65  per  cent,  of  potash,  and  4-40  per  cent,  of  soda,  thus  con- 
firming the  results  obtained  by  Hummel  and  Erdmann.  This  rock  is 
thus  a  true  soda-granite.  In  addition  to  microcline,  orthoclase,  quartz, 
muscovite,  biotite,  zircon,  and  apatite,  it  contains  a  plagioclase-felspar, 
wbicb  gave  on  analysis  tbe  following  results  : — 


SiOo. 

AUOg. 

CaO. 

KoO. 

NaoO. 

Total. 

Sp.  ffT. 

67-99 

19-23 

1-84 

1-25 

9-69 

100-00 

2-63 

and  must  tberefore  be  regarded  as  an  almost  pnre  albite. 

B.  H.  B. 

Albite  in  Norwegian  Pegmatites.  By  A.  Lacrotx  (Jahrh.  f. 
Min.,  1887,  ii,  Ref.,  455,  from  Bull.  son.  franq.  min.,  9,  131 — 134). — 
The  albite  in  tbe  pegmatite  veins  of  Moss,  Hittero,  and  Ytterby  is 
always  emplanted  on  microcline,  and  is  accompanied  by  quartz,  calcite, 
and  a  mica  differing  from  tbe  muscovite  of  tbe  rock.^  The  crystals 
are  poorly  developed,  tbe  predominating  form  being  cxsPco.  Bands  of 
albite  contained  in  the  microcline  appear  to  be  younger  than  tbat 
mineral.  An  analysis  of  the  albite  of  Garta  near  Arendal  gave  the 
following  results : — 

SiOj.  AI0O3.  Na.,0.  K2O.  Total.  Sp.  gr. 

68-40        19-89        10-69        0-90         99-88        2-601 

B.  H.  B. 
Griqualandite.     By  B.  H.  Brough  {Chem.  News,  56,  244).— The 
autbor  shows  tbat  tbe  analysis  of  tbe  supposed  new  mineral  described 
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hj  Hepburn  (Abstr.,  1887,  709)  as  ofriqnalandite,  corresponds  more 
closely  with  the  simple  formula  H20,Fe203,4Si02,  than  with  the  more 
complicated  formula  given.  The  percentage  compositions  demanded 
by  the  two  formulae  are — 

SiOs.  FesOg.  H2O. 

HoFe2Si40,2. . . : 57-42  38-28  4-30 

HioFegSieCs 56-80  37-87  5-33 

The  formula  H20,Fe203,4Si02  for  griqualandite  is  analogous  to  that 
of  crocidolite,  aegirine,  and  arfvedsonite,  ]S'a20,re203,4Si02.  Griqua- 
landite must  therefore  be  regarded  as  a  crocidolite  in  which  hydrogen 
is  substituted  for  sodium.  It  is  not  a  pseudoraorph  after  crocidolite, 
but  rather  a  fibrous  hornblende  or  uralite  resulting  from  the  alteration 
of  that  mineral.  B.  H.  B. 


Mineral  Veins.  By  F.  Sandbergee  (Zeit.  Kryst.  Min.,  13,  409 — 
417). — This  memoir  is  an  abstract  of  the  second  volume  of  the 
author's  treatise  on  mineral  veins,  in  which  he  brings  forward  further 
evidence  in  support  of  the  lateral  secretion  theory  of  the  genesis  of 
mineral  veins.  This  theory  assumes  that  water  percolating  through 
the  country-rock  has,  by  the  aid  of  carbonic  acid  and  other  natural 
solvents,  dissolved  out  of  it  all  the  minerals  now  forming  the  consti- 
tuents of  mineral  veins.  The  greater  portion  of  the  volume  is 
occupied  by  a  discussion  of  the  genesis  of  mineral  veins  in  crystalline 
and  stratified  rocks. 

In  discussing  the  tin-ore  veins  in  lithionite-granite,  the  author 
applies  the  term  protolithionite  to  a  dark  lithium  mica  found  in  the 
granite  masses  of  Cornwall,  the  Erzgebirge,  and  the  Fichtelgebirge. 
In  this  mica,  as  much  as  0-22  per  cent,  of  tin  oxide  has  been  detected. 
The  deposition  of  the  tin  ore,  of  zinnwaldite,  and  of  turmaline  in 
fissures  in  the  granite  is  due  to  the  decomposition  of  this  mica. 
Prosopite  is  formed  by  the  action  of  dissolved  calcium  carbonate  on 
topaz.  The  fluorine  derived  from  the  mica  explains  the  presence  of 
fluorspar  in  the  veins.  Tin  has  also  been  detected  in  the  potassium- 
mica  of  Villeder  in  Morbihan,  and  consequently  the  author  regards 
the  tin-ore  veins  of  that  district  as  formed  by  lateral  secretion,  wliilsc 
he  regards  the  tin  ore  in  tbe  pegmatite  of  Finbo,  in  the  beds  of 
Pitkaranta  andBreitenbrunn,  as  primitive.  At  Marienberg  in  Saxony, 
tin-ore  veins  occur  in  gneiss.  In  their  formation  by  being  dissolved 
out  of  the  mica  in  the  country-rock,  the  constituents,  silica  and  tin 
oxide,  least  soluble  in  alkaline  carbonates,  were  deposited  first ;  then 
followed  arsenic  and  copper ;  then  cobalt  and  nickel  ores,  barytes 
(derived  from  the  orthoclase  of  the  country-rock)  ;  and  lastly  calcite 
and  silver  ores.  Secondary  mica  is  absent.  In  the  mica  of  the  mica- 
schist  of  Ehrenfriedersdorf,  which  is  traversed  by  tin-ore  veins,  tin, 
arsenic,  and  fluorine  have  been  detected.  Lastly,  small  quantities  of 
tin  have  been  discovered  in  the  phyllites  of  various  districts.  In 
those  of  Eibenstock  and  Johanngeorgenstadt,  boron  has  also  been 
found.  This  discovery  enables  the  formation  of  interstratified  turma- 
line-schist  in  these  phyllites  to  be  explained.     The  tin-ore  deposits  in 
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limestone  at  Campiglia  were  undoubtedly  derived  from  an  eruptive 
rock  in  the  vicinity. 

The  Freiberg  gneiss  is  extremely  rich  in  mica,  and  in  this  mineral 
the  majority  of  the  metals  occurring  in  the  veins  of  that  district  have 
been  detected.  The  barytes,  however,  appears  to  have  been  derived 
from  the  felspar  of  the  country-rock.  The  metals  contained  in 
eruptive  rocks  of  recent  age,  for  instance,  in  the  basalt  of  Strieth 
and  in  the  phonolite  of  Hohenkriihen,  segregate  in  fissures  as  mag- 
netic or  iron  pyrites  or  as  hydrated  ferric  oxide.  The  ore  veins  of 
Transylvania  and  of  America  are  thought  by  the  author  to  have 
been  formed  in  a  similar  manner  by  leaching  out  of  the  ande.sites,  &c. 
In  the  micas  of  Hungarian  rocks,  all  the  metals  occurring  in  the 
mineral  veins  are  found,  whilst  fluorine  is  absent.  This  is  in  accord 
with  the  known  rare  occurrence  of  fluorspar  in  those  veins.  The 
barytes  is  derived  from  the  anorthic  felspar  of  the  country-rocks.  At 
the  Comstock  lode,  the  lateral  secretion  theory  has  been  confirmed  by 
the  discovery  of  the  precious  metals  in  the  augite  of  the  country- 
rock.  The  mineral  veins  of  Caracoles  in  Jurassic  limestone  have 
been  derived  from  the  adjacent  quartz- trachyte.  The  metals  in  this 
rock  are  contained  for  the  most  part  in  the  hornblende,  whilst  in  the 
^felspar  is  contained  a  considerable  proportion  of  barium,  w^hich  appears 
in  the  veins  as  barytes.  B.  H.  B. 

Composition  of  the  Meteorite  of  Saint-Denis-Westrem.    By 

C.  Kl^ment  (Jahrb.f.  Min.,  1888,  i,  Ref.,  45,  from  Bull.  mus.  roy.  hist, 
'>Lat.  Belg.,  4,  273 — 282). — The  analysis  of  the  meteorite  from  Saint- 
Denis-Westrem  in  East  Flanders,  gave  the  following  results  : — 

SiOo.  AI2O3.         CrsOg.         FeO.  CaO.  MgO.  NaoO. 

40-20        2-54        0-yO        16-22        2-00        25-08        099 

Fe.  Ni.  Co.  S.  Total. 

10-37        1-24        0-12        2-12         101-78 

From  these  results,  the  author  calculates  the  following  mineralo- 
gical  composition  : — Chrome-iron,  (FeCr204),  1-33  ;  iron  sulphide, 
(Fe^SO,  5-37  ;  nickel-iron,  8*48  ;  bronzite,  26-18  ;  olivine,  46  41.  The 
remaining  14*01  per  cent.,  which  consists  of — 

SiOa.  AI2O3.  CaO.  MgO.  Na,0. 

7-88  2-54  2-00  0*60  0-99 

may  perhaps  be  plagioclase  (maskelynite) .  B.  H.  B. 

Mineral  Springs  in  the  Peninsula  of  Methana.  By  A.  K. 
Dambergis  (Bt^r.,  20,  3328—3330). — The  sulphur  springs  of  Methana 
rise  on  the  coast  on  the  east  side  of  the  Chelona  range  near  the 
village  of  Wromolimni,  at  about  the  sea  level.  The  temperature  of 
the  water — which  rises  in  more  than  24  springs  forming  three  separate 
groups — varies  from  26-4°  to  31°  ;  the  specific  gravity  of  the  water 
varies  from  1-02865  to  1-02882.    The  water,  when  examined  under  the 
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microscope,  was  found  to  contain  tlie  bacteria  Beggiatoa  nivea,  often 
found  in  salpliurous  waters.  The  water  from  the  various  springs 
showed  almost  identical  composition.  The  analysis  of  water  from  one 
of  the  springs  gave  in  parts  per  10,000  :—NaCl,  297-630  ;  KCl,  6-960  ; 
MgClo,  36-948;  MgBr^,  0-584;  CaSOi,  21-357;  MgS04,  18-486; 
CaCOa,  4-600;  MgOOs,  2-250;  FeA,  0-038;  AI0O3,  0-019;  SiOo, 
0-485  ;  organic  matter,  0-042  ;  total  solids,  389-399.  CO3  as  bicarbon- 
ate, 3-200;  CO2  free,  7-218;  SHo,  0*109  ;  total  mineral  constituents, 
399-926.  Besides  this  the  water  contained  traces  of  ammonia,  nitric 
acid,  phosphoric  acid,  iodine,  and  fluorine.  L.  T.  T. 

Analyses  of  Water  from  Artesian  Wells.  By  C.  Kl^ment 
(Jahrb.  f.  Min.,  1888,  i,  Ref .,  71 — 72,  from  Bull.  mus.  roy.  hist.  nat.  Belg., 
3,  1—97). — The  wells  investigated  are  in  Brussels  or  its  immediate 
vicinity.  The  bore-holes  struck  water,  below  a  bed  of  clay,  in  fissured 
chalk  underlain  by  rocks  of  Silurian  age.  The  following  are  the  depths 
and  temperatures  of  the  water  : — 1.  Hospital  St.  Pierre,  Rue  Haute," 
Brussels,  94-5  m.,  15-2°;  2.  Distillery,  St.  Gilles,  65-62  m.,lll-8°;  3. 
Candle  factory,  Cureghem,  73  m.,  12"5°;  4.  Godin  foundry,  Laeken, 
]06-9  m.,  12-5°;  5.  St.  Sauveur  baths,  Brussels,  75  m.,  12-8°:  6. 
Boeck  brewery,  Koekelberg,  115-5  m.,  12'0° ;  7.  Brewery,  Anderlecht, 
95  m.,  12-2°;  8.  Starch  manufactory,  Machelen,  82  m.,  12-5°.  The" 
analyses  were  conducted  in  accordance  with  Bunsen's  method  with 
the  following  results  :  — 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

CaCO^   

MgCOg 

NaoCOs    

K.NO3 

k;so4 

CaS04    

MgOJ2 

NaCl    

KCl 

SiOs  

Org.  subs 

CO2 

0-1343 

0  -0228 
0-0313 
0 -0009 
0  -0388 

0  -0276 
0  0008 
0-0324 
0-0449 
0-0840 
0  0065 

0-1902 
0 -0740 
0 -0170 
0  0010 
0-0167 
— 

0  -0063 
0-0106 
0  0200 
0  -0179 
0-1295 
0  0250 

0 -0852 
0  -0425 

0 -0020 

0-0286 
0 -0174 
0-4618 
0-0433 
0  -0257 
0-0173 
0-0598 
0  -0274 

0-1084 
0  -0593 
0  -0569 
0 -0021 
0  -0256 

0-0490 
0-0175 
0  -0300 
0  -0178 
0  -1024 
0 -0074 

0-1811 
0  -0976 
0  -0606 
0-0016 
0  -0174 

0  -0020 
0-0230 
0-0320 
0-0135 
0-1559 
0 -0143 

0  -0679 
0-0362 
0  -0653 
0 -0014 

0  -0263 



0  -1980 
0  -0177 
0  -0302 
0-0160 
0  -0759 
0 -0032 

0  -0998 
0-0492 
0-0140 
0  -0008 
0  -0374 

0-4409 
0-0093 
0-0258 
0-0245 
0  0755 
0  -0045 

0-1295 
0-0686 
0  -0726 
trace 
0  -0263 

0  -0102 
0  0233 
0 -0302 
0-0115 
0  1231 

CO2  free 

0-0084 

B.  H.  B. 
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Preparation  of  Trimethylene.  By  G.  Gustavson  (/.  pr.  Chem. 
[2],  36,  300 — 303). — Trimetliylene  may  be  prepared  by  heating 
trimethylene  bromide  with  zinc-dust  and  aqueous  alcohol  or  water ; 
1  litre  of  the  gas  is  thus  obtained  from  10  grams  of  bromide,  and  from 
this  quantity  of  the  gas  7' 2  grams  of  dry,  crude  trimethylene  bromide 
(or  4*57  grams  iodide)  can  be  again  produced,  showing  that  this 
method  of  preparation  gives  good  results. 

When  trimethylene  is  passed  into  concentrated  sulphuric  acid,  liquid 
hydrocarbons  are  formed  on  the  surface  of  the  acid,  and  the  solution, 
after  diluting,  yields  normal  propyl  alcohol  on  distillation. 

F.  S.  K. 

Conversion  of  Trimethylene  Bromide  into  Propylene 
Bromide.  By  G.  Gustavson  (/.  pr.  Chem.  [2],  36,  303—304).— 
When  trimethylene  bromide  and  aluminium  bromide  are  placed 
together  in  a  sealed  tube  at  the  ordinary  temperature,  the  former 
undergoes  intermolecular  change  and  propylene  bromide  is  formed. 

F.  S.  K. 

Ethylpropylacetylene.  By  A.  B^hal  (Bull.  Soc.  Chim.,  48,  216 — 
219). — Butyrone  (106  grams;  is  gradually  mixed  with  phosphorus 
pentachloride  (200  grams),  and  when  the  action  has  ceased  a  further 
quantity  of  butyrone  is  added  and  the  reaction  is  completed  by 
heating.  The  liquid  is  then  cooled  and  poured  on  ice,  and  the  chlo- 
rine-derivative separated  and  heated  with  alcoholic  potash  in  sealed 
tubes  at  130 — 160°  for  20  hours.  The  product  is  treated  with 
water  and  dried  over  calcium  chloride.  The  ethylpropylacetylene 
thus  obtained  is  a  liquid  which  boils  at  105 — 106"*,  and  has  an  odour 
of  acetylene  ;  sp.  gr.  at  0"  =  0'760. 

It  does  not  combine  with  cuprous  chloride,  but  with  mercuric 
chloride  a  white  precipitate  is  formed  after  some  time,  and  when  this 
precipitate  is  dissolved  in  dilute  hydrochloric  acid  an  odour  of 
butyrone  can  be  perceived. 

Bromine  acts  on  it  with  great  energy,  yielding  a  liquid  of  higher 
sp.  gr.  than  water.  When  treated  with  about  twice  its  own  weight  of 
concentrated  sulphuric  acid  at  0°,  the  hydrocarbon  yields  a  red-brown 
solution  which  becomes  colourless  when  mixed  with  ice.  The  sole 
product  of  hydrolysis  is  butyrone. 

The  removal  of  2  mols.  of  hydrogen  chloride  from  dichlorobutyrone 
may  yield  diethylallylene,  or  the  corresponding  hydi'ocarbon  with  a 
closed  chain,  but  the  fact  that  this  hydrocarbon  forms  a  compound 
with  mercuric  chloride,  and  is  readily  hydrolysed,  combined  wdth  the 
absence  of  tertiary  carbon  united  with  the  carbon  which  is  in  union 
with  the  chlorine,  render  it  most  probable  that  this  hydrocarbon  is 
ethylpropylacetylene,  CEt :  CPr.  C.  H.  B. 
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Hydrolysis  of  Diallyl.  By  A.  B^hal  (Bull.  Soc.  Ghim.,  48, 
43 — 51). — Diallyl  is  added  drop  by  drop  with  contiimai  agitation 
to  ordinary  concentrated  sulphuric  acid  cooled  by  ice.  The  acid 
becomes  red  but  the  colour  disappears  when  the  acid  is  diluted  by 
ice,  which  is  added  in  sufficient  quantity  to  reduce  the  temperature, 
and  the  product  is  then  neutralised  with  an  alkali  or  an  alkaline  earth, 
preferably  the  former.  The  liquid  is  then  distilled  and  the  super- 
natant layer  separated.  In  all  cases  the  sulphonic  acid,  CeHn'SOsH, 
is  obtained.  The  barium,  calcium,  and  potassium  salts  are  very  soluble 
in  water  and  crystallise  with  difficulty. 

The  supernatant  layer  of  the  distillate  boils  at  93°,  and  is  soluble  in 
15  parts  of  water  at  the  ordinary  temperature.  It  does  not  combine 
with  sodium  hydrogen  sulphite  even  after  prolonged  contact,  has  no 
action  on  hydroxylamine,  and  does  not  reduce  ammoniacal  silver 
nitrate  in  alcoholic  or  aqueous  solution.  It  dissolves  in  hydrochloric 
acid  with  development  of  heat,  but  no  combination  takes  place;  when 
heated  with  this  acid  in  sealed  tubes  at  143 — 150°,  it  yields  dichlor- 
hydrin  boiling  at  170 — 180°.  It  does  not  precipitate  magnesium 
chloride  solutions,  and  when  treated  with  phosphorus  pentachloride  a 
considerable  quantity  of  hydrogen  chloride  is  evolved,  but  no  definite 
products  could  be  isolated.  Bromine  is  absorbed  with  great  energy, 
but  the  product  readily  decomposes  and  cannot  be  distilled  even  in  a 
vacuum.  In  one  case  the  liquid  was  treated  with  excess  of  bromine 
and  then  washed  with  water ;  when  the  water  was  added  there  was 
considerable  development  of  heat,  and  the  liquid  separated  into  two 
layers.  The  lower  layer  was  hexylene  bromide,  probably  correspond- 
ing with  pseudohexylene  glycol.  The  upper  aqueous  liquid  readily 
reduced  ammoniacal  silver  nitrate,  and  when  neutralised  and  distilled 
yielded  a  small  quantity  of  a  liquid  having  the  properties  of  an  alde- 
hyde. 

The  original  liquid  heated  with  water  at  150 — 180°  yields  no 
glycol. 

When  hexyl  pseudoglycol  is  mixed  with  concentrated  sulphuric 
acid  at  0°,  it  yields  a  product  identical  with  that  obtained  by  the  action 
of  the  acid  on  diallyl. 

The  hydrolysis  of  diallyl  under  the  influence  of  sulphuric  acid 
yields  a  compound  formed  by  the  dehydration  of  isohexyl  glycol, 
identical  with  the  hexylene  pseudoxide  obtained  by  Wurtz  by  the 
action  of  silver  oxide  on  diallyl  dihydriodide.  The  oxide  thus  ob- 
tained   differs    from    ordinary    glycol  by  its    inaptitude   to    combine 

with  water,  and  has  the  constitution  <^po'.nLTiyf  ^0.  Its  forma- 
tion is  due  to  the  fact  that  the  two  alcoholic  groups  from  which  the 
oxide  is  derived  are  separated  by  two  atoms  of  carbon ;  and  the  two 
ethylene-groups  do  not  act  independently,  but  have  been  linked 
together  by  the  atom  of  oxygen,  forming  an  oxide  more  stable  than 
the  glycol.  Moreover,  the  hydroxyl- groups  in  pseudohexyl  glycol 
are  in  the  7  position,  and  hence  readily  form  an  anhydride. 

The  other  products  of  the  hydrolysis  are  a  sulphonic  acid  and 
polymerides  of  diallyl.  C.  H.  B. 
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Pyrrolylene  Tetrabromide.  By  G-.  Ciamician  (Ber.,  20,  3061— 
3064). — The  author  considers  the  explanation  given  by  Grimanx 
and  Cloez  (Abstr.,  1887,  789)  to  be  improbable. 

Hydrocyanic  Acid  and  Cyanogen  Iodide.    By  E.  v.  Meyer 

(/.  pr.  Chem.  [2],  36,  292—299).  The  author  confirms  Millon's 
statement  that  small  quantities  of  hydrocyanic  acid  prevent  the 
reduction  of  iodic  acid  by  formic  acid,  and  finds  that  the  hydrocyanic 
acid  causes  the  iodic  acid  to  assume  a  passive  state,  since  even  when 
all  the  former  acid  hns  been  expelled  from  the  solution  by  boiling,  a 
certain  time  elapses  before  the  iodine  begins  to  separate.  On  the 
other  hand,  hydrocyanic  acid  does  not  prevent,  but  only  checks,  the 
reduction  of  iodic  acid  by  sulphurous  acid,  aud  a  considerable  quantity 
of  the  latter  must  be  added  before  the  separation  of  iodine  com- 
mences. Hydrocyanic  acid  has  no  influence  on  the  reduction  of  iodic 
acid  by  hydriodic  acid.  When  a  solution  of  iodine  is  added  to 
hydrocyanic  acid,  cyanogen  iodide  and  hydriodic  acid  are  formed  up 
to  a  certain  point,  after  which  the  iodine  is  no  longer  acted  on. 
These  two  products  have  a  great  tendency  to  reproduce  hydrocyanic 
acid  and  iodine,  but  an  excess  of  hydrocyanic  acid  prevents  this  in- 
verse change  taking  place.  Numerous  experiments  were  made  to 
find  how  much  iodine  must  be  added  to  a  constant  quantity  of  hydro- 
cyanic acid  in  varying  quantities  of  water  before  free  iodine  is  present 
in  the  solution,  and  the  tabulated  results  show  that  the  amount  of 
iodine  used  increases  with  dilution  and  with  the  temperature. 
Cyanogen  iodide  is  completely  decomposed  by  hydriodic  acid  and  sul- 
phurous acid,  and  these  reactions  may  be  employed  for  the  estimation 
of  cyanogen  iodide  volumetrically.  Hydrogen  sulphide,  stannous 
chloride,  and  other  reducing  agents  act  in  like  manner,  but  towards 
oxidising  agents  cyanogen  iodide  is  as  stable  as  iodic  acid. 

F.  S.  K. 

Oxidation  of  the  Azulmic  Matter  obtained  by  the  Electro, 
lysis  of  Ammonia  with  Carbon  Electrodes.  By  A.  Millot  (Bull, 
Soc.  Ghim.,  48,  238 — 240). — The  composition  of  the  black  residue 
obtained  by  evaporating  the  liquid  after  electrolysis  (Abstr.,  1886, 
979),  then  extracting  with  alcohol,  and  finally  with  water  is — C,  35'5  ; 
H,  20  ;  N,  363  ;  0,  262.  It  is  not  readily  oxidised  by  sodium  hypo- 
chlorite. 

10  grams  of  the  residue  was  dissolved  in  water  and  ammonia,  the 
ammonia  expelled  by  heating  on  the  water-bath,  and  the  gelatinous 
residue  mixed  with  50  c.c.  of  hydrogen  peroxide  capable  of  giving 
3000  c.c.  of  oxygen.  The  mixture  was  heated  on  the  water-bath  for 
10  or  12  hours  and  filtered.  On  cooling,  ammelide  is  deposited,  and  on 
further  concentration  a  second  quantity  of  this  compound  is  obtained. 
The  mother-liquor  is  evaporated  to  dryness  and  extracted  with 
alcohol,  which  when  concentrated  deposits  crystals  of  cyanuric  acid. 
The  last  extracts  yield  nacreous  plates  or  rhomboidal  prisms  of  the 
hydrated  acid  resembling  the  modification  which  Liebig  termed 
cyanilic  acid.  When  this  is  dissolved  in  sulphuric  acid  and  pre- 
cipitated by  adding  water,  it  separates  in  the  ordinary  form. 

That  portion  of  the   products  of  oxidation  which  is  insoluble  in 
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alcoKol  consists  of  ammonium  sulphate,  the  sulphuric  acid  having  been 
present  as  an  impurity  in  the  hydrogen  peroxide.  C.  H,  B. 

Sulphuranes.  By  E.  Beaun  (Ber.,  20,  2967— 2970).— When 
ethyl  snlphurane,  EtS-CsHi-S'CaHa,  is  heated  for  many  hours  with 
excess  of  ethyl  iodide  at  100°  and  the  product  extracted  Avith  water, 
a  crystalline  compound  is  obtained  which  is  either  diethyl vinyl- 
sulphurane  or  triethylsulphine  iodide,  whilst  the  portion  insoluble 
in  water  yields  ethylene  bisulphide  on  fractional  distillation. 

The  diethyl-derivative  of  ethylene  mercaptan,  Et'S'CaHi'S'Et, 
when  treated  with  ethyl  iodide  in  like  manner,  is  converted  into  a 
mixture  of  triethylsulphine  iodide  and  ethjdene  bisulphide. 

W.  P.  W. 

Propane- derivatives.  By  C.  Winssinger  (Bull.  8oc.  Chim.,  48, 
108 — 112). — The  product  of  the  action  of  bromine  on  excess  of  propyl 
alcohol  contains  an  alcohol  which  boils  constantly  at  87°,  but  has  all 
the  other  properties  of  propyl  alcohol.  After  dehydration  by  means 
of  potassium  carbonate,  it  boils  at  92°.  It  is  evident  that  a  hydrate  of 
primary  propyl  alcohol  does  actually  exist. 

Propyl  mercaptan  and  propyl  sulphide  boil  at  67 — 08°  and  141 '5 — 
142*5°  respectively,  under  a  pressure  of  772  mm.  Cahours's  number, 
130 — 135°,  for  the  boiling  point  of  propyl  sulphide  was  doubtless  due 
to  the  presence  of  impurities,  one  of  which  was  most  probably  the 
mercaptan  formed  in  consequence  of  the  partial  decomposition  of  the 
potassium  sulphide  into  hydrosulphide  during  the  preparation  of  the 
derivative.  This  decomposition  becomes  much  more  marked  with  the 
higher  members  in  the  series. 

Ortho'propylsulphonic  acid  is  obtained  by  the  action  of  nitric  acid 
of  sp.  gr.  1"3  on  propyl  mercaptan.  The  reaction  is  violent,  and  the 
first  products  are  nitrogen  oxides  and  a  red  oil,  probably  ethyl 
thioethylsulphonate,  which  gradually  dissolves  as  the  effervescence 
ceases. 

Orthopropyl  oxysulpliide  is  obtained  by  the  action  of  nitric  acid 
of  sp.  gr.  1*2  on  propyl  sulphide.  It  forms  long,  colourless,  and 
odourless  needles,  which  melt  at  14*5 — 15°,  cannot  be  distilled  with- 
out decomposition,  and  dissolve  in  water,  alcohol,  and  ether.  It  burns 
with  a  brilliant  flame,  and  is  easily  reduced  by  ferrous  chloride  or  by 
nascent  hydrogen.  When  a  solution  of  the  oxysulphide  and  calcium 
nitrate  is  concentrated,  it  yields  a  fibrocrystalline  compound, 

4[2SOPr2,Ca(N-03)J  +  C^{^0^\ 

which  melts  at  80°,  and  shows  the  phenomena  of  supersaturation  and 
superfusion  in  a  very  marked  manner. 

To  obtain  diorthopropijl  sulphone,  it  is  necessary  to  use  a  warm  con- 
centrated solution  of  potassium  permanganate  as  the  oxidising  agent. 
The  sulphone  crystallises  in  beautiful,  transparent  scales,  soluble  in 
water,  but  more  soluble  in  alcohol  and  ether.  It  cannot  be  distilled 
without  decomposition  otherwise  than  in  a  current  of  steam. 

Monopropylphosphoric  acid  is  contained  in  the  dense  viscous  residue 
obtained  in  the  preparation  of  propyl  chloride  by  the  action  of  phos- 
phorus pentachloride  on  propyl  alcohol.     This  residue  also  contains  an 
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acid,  whicli  yields  a  barium  salt  of  the  composition  P0(0Pr)02Ba, 
anhydrous  at  100°,  and  soluble  in  cold  water,  from  which  it  separates 
on  boiling,  and  an  ethereal  salt,  P0(0Pr)3,  which  is  most  soluble  in 
water  at  70 — 80°,  dissolves  in  alcohol  and  ether,  and  cannot  be  distilled 
without  decomposition,  even  in  a  vacuum.  C.  H.  B. 

Synthesis  of  Diethyl  Methyl  Carbinol.  By  A.  Reformatsky 
(,/.  pr.  Chem.  [2],  36,  840— 347).— Diethyl  methyl  carbinol, 
CMeEta'OH,  is  prepared  by  the  action  of  zinc  on  a  mixture  of  diethyl 
ketone  (100  grams)  and  methyl  iodide  (495  grams),  and  subsequent 
treatment  with  water.  It  is  a  colourless,  mobile  liquid,  having  a 
pleasant  smell  resembling  trimethyl  carbinol,  boils  at  122 — 123",  and 
lias  the  sp.  gr.  0-8237  at  20°,  0-8194  at  25°,  0-8179  at  3U°,  and  0-8143 
35°  (water  at  0°  =  1).  The  acetate  is  a  colourless  liquid,  boiling  at 
148°  (corr.).  The  iodide  boils  at  140 — 144°,  and  is  partly  decomposed 
on  distillation.  When  oxidised  with  chromic  mixture,  diethyl  methyl 
carbmol  yields  acetic  acid  as  the  sole  product.  G.  T.  M. 

Bromination  of  Allyl  Alcohol.  By  I.  Fink  {Monatsh.,  8,  561 — 
562). — By  bromination  of  allyl  alcohol  in  absence  of  water,  a  dibrom- 
hydrin  is  formed  almost  in  the  theoretical  proportions,  as  observed  by 
MarkownikoU  and  v.  Tollens.  In  the  presence  of  water,  there  is  formed 
in  addition  a  monobromhydrin,  C3H7Br02,  boiling  at  138°,  at  a 
pressure  of  17  mm. ;  it  is  shown  to  be  of  this  constitution  by  its  con- 
version into  glycerol  and  triacetin.  V.  H.  V. 

Diisobutenyl  Oxide.  By  S.  Przybytek  (jBer.,  20,  3239—3246). 
— The  methods  of  preparation  of  the  following  substances  have  already 
been  given  (this  vol.,  p.  123).  The  dichlorliydrin.  C8Hi4Cl2(OH)2,  is 
a  thick,  viscid,  pale-jellow  liquid,  of  faint  odour  and  burning  taste. 

Diisobutenyl    oxide,     <^^2>CMe-CH2-CH2-CMe<^^^>,    is    a 

colourless,  mobile  liquid,  of  agreeable  odour  and  burning  taste ;  it  is 
heavier  than  water,  and  boils  at  170 — 180°  under  125  mm.  pressure. 
As  was  to  be  expected  from  their  respective  constitutions,  it  combines 
with  water  with  greater  slowness  and  difficulty  than  does  erythrene 
dioxide. 

Octylerythrol,  C8Hi4(OH)4,  is  a  thick  and  very  viscid  liquid,  of 
bitter  taste,  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether.  It  can  be  formed  directly  from  the  chlorhydrin  by  heating 
with  potash  and  a  large  excess  of  water.  A.  J.  G. 

Action  of  Hydrogen  Chloride  on  Glycerol.  By  A.  Fauconnier 
and  J.  Sanson  {Bull.  ISoc.  Chim..,  48,  236 — 238). — Dry  hydrogen  chloride 
was  passed  into  glycerol  for  live  days,  in  an  apparatus  provided  with 
a  reflux  condenser.  The  fraction  of  the  product  boiling  below  80° 
contains  hydrochloric  acid  and  water,  together  with  a  small  quantity 
of  an  oily  substance  precipitated  by  water;  the  fraction  80 — 120° 
contains  the  two  dichlorhydrins,  in  quantity  equal  to  half  the  weight 
of  the  glycerol ;  the  fraction  120 — 150°  contains  glyceryl  monochlor- 
hydrin,  and  substances  which  crystallise  in  the  receiver.  The  pro- 
ducts boiling  above  150°  have  not  yet  been  examined. 
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The  crystalline  solid  in  the  last  fraction  amounts  to  0"75  per  cent, 
of  the  glycerol  used.  It  crystallises  from  alcohol  in  white  needles, 
which  have  the  same  composition  as  epichlorhydrin,  and  melt  at 
109 — 110°.  The  substance  is  probably  a  polymeride  of  epichlorhydrin  ; 
it  dissolves  readily  in  cold  benzene,  ether,  carbon  bisulphide,  and 
chloroform,  is  somewhat  soluble  in  alcohol,  especially  on  heating,  and 
dissolves  slowly  in  boiling  water,  from  which  it  crystallises  in  very 
long  needles.  C.  H.  B. 

Sugar-like  Nature  of  Formose.  By  0.  Loew  (Ber.,  20,  3039— 
3043). — A  solution  of  formose  (10  grams)  in  1  litre  of  water  is  boiled 
in  a  reflux  apparatus,  and  the  whole  extracted  with  chloroform ;  the 
residue  obtained  by  evaporating  the  chloroform  is  treated  with  alcohol, 
aniline,  and  a  little  hydrochloric  acid,  when  an  intense  red  coloration 
is  produced,  showing  the  presence  of  furfuraldehyde.  When  formose 
is  digested  with  1  per  cent,  sulphuric  acid  on  a  water-bath,  more  fur- 
furaldehyde is  obtained  than  from  other  sugars. 

Formose  has  all  the  following  characteristics  of  sugar  : — (1)  Sweet 
taste ;  (2)  strong  reducing  power ;  (3)  ready  decomposition  by 
dilute  alkali  ;  (4)  formation  of  saccharic  acid  by  the  action  of  lime  ; 
(5)  power  of  combination  with  hydrogen  and  hydrogen  cyanide,  and 
formation  of  an  osazone  ;  (6)  formation  of  humous  substances  by  acids  ; 
(7)  formation  of  furfuraldehyde  by  dilute  acid;  (8)  capability  of 
fermentation.  The  author  concludes  with  a  criticism  of  Wehmer's 
paper  on  the  carbohydrate  nature  of  formose  (this  vol.,  p.  40). 

N.  H.  M. 

Erythrene  Dioxide.  By  S.  Pezybttek  (Ber.,  20,  3234—3239). 
— Erythrene  dioxide,  when  treated  with  bromine  in  tubes  immersed 
in  cold  water,  is  gradually  converted  into  a  citron-yellow,  crystalline 
dibromide,  which  is  insoluble  in  water,  alcohol,  and  chloroform,  and 
readily  decomposes  with  evolution  of  hydrogen  bromide. 

A  polymeride  of  the  dioxide  is  obtained  in  very  small  quantities  by 
heating  the  dioxide  at  110 — 130°  (below  its  boiling  point  =  137°),  a 
better  yield  being  obtained  at  140 — 150°,  but  the  best  yield  is  obtained 
when  sealed  tubes  containing  powdered  anhydrous  sodium  sulphate 
just  moistened  with  the  dioxide  are  heated  at  110 — 120°  for  10  days, 
in  all  cases  the  polymerisation  is  very  incomplete.  It  is  an  amorphous, 
colourless  substance,  devoid  of  taste  and  odour,  and  insoluble  in  water, 
alcohol,  ether,  benzene,  and  chloroform.  It  can,  although  with  diffi- 
culty, be  converted  into  erythrol  and  its  derivatives. 

Dihydroxyerythrenedisulphonic  acid,  C4ll6(OII) 2(80311)2,  is  obtained 
when  erythrene  dioxide  is  shaken  with  a  slight  excess  of  concentrated 
aqueous  hydrogen  sodium  sulphite,  and  the  sodium  salt  formed  decom- 
posed with  oxalic  acid.  It  forms  a  deliquescent  mass  of  felted  needles, 
and  is  very  unstable,  charring  when  gently  heated,  and  yielding 
sulphurous  anhydride  when  its  aqueous  solution  is  heated  at  50°.  Its 
salts,  on  the  contrary,  are  very  stable.  A.  J.  G. 

Inosite.  By  Lorin  (Bull.  Soc.  Chim.,  48,  235— 237).— The  author 
showed  10  years  ago,  from  its  behaviour  with  oxalic  acid,  that  inosite 
iS  a  polyhydric  alcohol  (Abstr.,  1878,  398).  C.  H.  B. 
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Carbohydrates.  By  A.  G.  Ekstrand  and  C.  J.  Johanson  (Ber.,  20, 
3310 — 3317). — The  authors  have  obtained  a  new  carbohydrate  from 
the  haulm  of  the  Phleum  pratense.  The  haulm  is  thickened  at  its 
lower  end  to  a  bulb  and  in  the  autumn  this  bulb  increases  in  size  and 
becomes  filled  with  a  concentrated  solution  of  a  carbohydrate  to 
whicb  the  authors  give  the  name  graminin.  This  substance  is  a 
powder  resembling  starch,  of  the  formula  GCeHioOg  +  HoO,  and  fuses 
with  decomposition  at  215".  It  is  soluble  in  water  and  in  caustic 
potash,  insoluble  in  alcohol.  From  its  aqueous  solutions,  baryta-water 
throws  down  a  precipitate  which  redissolves  in  excess  of  the  precipi- 
tant. It  does  not  give  a  blue  coloration  with  iodine  :  it  reduces  silver 
nitrate,  but  not  Fehling's  solution.  Under  the  microscope,  graminin 
shows  spheroidal  granules  which  are  sometimes  concentrically  striated  : 
on  the  addition  of  water  a  part  dissolves,  but  the  larger  part  remains  in 
the  form  of  half-spheres  which  show  radial  striae.  The  authors  have 
also  obtained  graminin  from  the  rhizome  of  Baldingera  arundinacea^ 
but  in  this  case  a  part  of  the  carbohydrate  occurs  in  a  less  soluble 
modification.  This  latter  modification  shows  decided  cruciform  or  semi- 
circular striae  in  polarised  light.  Graminin  also  seems  to  be  present  in 
the  rhizomes  of  CalamagnosHs  agrostis  and  of  Teisetum  hierochloa. 
This  carbohydrate  seems  closely  related  to  inulin  and  irisin,  as  is 
apparent  from  the  following  comparison  of  their  properties : — 


Solubility  in  100 

Rotatory 

parts  H^O  at 

power. 

Melting 

ordinary  temp. 

[«]d. 

point. 

ar.^^in{±r::'': 

.      3-29  parts 
.      Iv9      „ 

—  4812=' 

-  49-27 

215° 
205 

Irisin 

.      3-26      „ 

-  52-34 

160 

Inulin 

.      0-96     „ 

-  34-53 

160 

From  Draccena  australis  the  author  has  obtained  a  carbohydrate, 
6C6H10O5  +  HoO,  which  very  closely  resembles  triticin  from  Tnticum 
repens.  It  differs,  however,  from  the  latter  in  its  rotatory  power, 
which  is  [ajo  =  — 36'61°,  whilst  that  for  triticin,  is  [oc'Jd  =  — 41-07°. 

L.  T.  T. 

Inulin.  By  M.  Honig  and  S.  Schubert  (Monafsh.,  8,  529 — 560). 
— Braconnot,  Berzelius,  and  Payen  have  observed  the  formation  of 
certain  dextrins  and  saccharine  substances  when  inulin  is  heated  ; 
whilst  Dragendorff  has  described  intermediate  products  between 
inulin  and  lasvulose  formed  by  heating  inulin  with  water  under  pres- 
sure. In  this  paper,  a  long  account  is  given  of  experiments  on  the 
saccharification  of  inulin,  effected  either  by  heating  inulin  in  glycerol 
or  with  dilute  mineral  acids  :  the  specific  rotatory  and  cupric  oxide 
reducing  powers  of  the  various  intermediate  products  are  also  set 
forth  in  a  series  of  tables.  The  principal  results  obtained  are  as  fol- 
lows : — (1.)  The  intermediate  products  obtained  by  heating  inulin 
with  dilute  mineral  acids,  so  far  as  they  are  directly  comparable,  seem 
to  be  identical  with  the  products  obtained  by  heating  inulin  by 
itself.  (2.)  These  dextrin-like  substances  differ  from  one  another  by 
their  specific  rotatory  power,  as  also  by  their  solubility  in  water  and 
alcohol,  and  their  precipitability  by  barium .  h^^drate.     At   a  lower 
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temperature,  the  substances  formed  more  nearly  resemble  inulin  as 
regards  their  sparing  solubility,  whilst  at  a  higher  temperature,  at 
first  certain  products,  metinulin  and  inuloid  are  produced,  which 
are  readily  soluble  in  water,  and  not  precipitated  by  barium  hydrate. 
After  a  more  profound  change,  the  substance  formed  shows  succes- 
sively a  slight  Isevorotatory,  then  no  rotatory  power,  and  finally 
a  dextrorotatory  power.  The  specific  rotatory  power  varies  from 
[«]^-  =  —41-5,  that  of  inulin,  to  [a]j  =  +30-68,  that  of  the  final 
dextrin.  (3.)  The  sabstances  without  specific  rotatory  power  are 
not  identical  with  lasvuloses.  (4.)  The  saccharification  of  inulin  is 
effected  rapidly  by  dilute  acids,  reaching  its  maximum  in  15  to  30 
minutes,  according  to  the  concentration ;  leevulose  and  the  above- 
mentioned  dextrins  are  simultaneously  produced. 

The  authors  have  also  succeeded  in  obtaining  Isevulose  in  crystals 
sufficiently  well  developed  for  measurement,  by  freqnentlv  recrystal- 
lising  the  crude  crystalline  lasvulose  from  absolute  alcohol,  the 
crystallisation  in  each  case  being  induced  by  dropping  in  a  solid 
crystal ;  a  similar  product  was  also  obtained  by  the  saccharification  of 
inulin.  Laevulose  crystallises  in  the  rhombic  system,  individual  crys- 
tals being  of  the  prismatic  and  combined  crystals  of  the  octohedral 
type.  _The  axial  ratio  is  a  :  &  :_c  =  0-80U67  :  1  :  0-90674,  whilst 
110  :  110  =  7r  22'  and  Oil  :  Oil  =  84°  24'.  The  crystals  are 
slightly  biaxial,  resembling,  as  regards  their  action  on  polarised  light, 
certain  mixtures  of  sodium-ammonium  and  potassium-sodium  tar- 
trates. The  specific  rotatory  power  of  an  aqueous  solution  of  the  pure 
laevulose  was  [ol]j  =  —89-74,  L  =  200  mm.,  c  =  3-6555  ;  t  =  22°. 
This  value  when  calculated  by  means  of  the  factor  1"129  gives  for  [aji) 
the  value  — 87'84°.  Analyses  are  also  given  of  the  pure  product, 
which  prove  that  the  formula  CeHisOe  expresses  the  composition  of 
laevulose.  V.  H.  Y. 

Fermentation  of  Glyceraldehyde.  By  E.  Gtrimaux  (Compt. 
rend.,  105,  1175  —  1177). —  By  oxidising  glycerol  by  means  of 
platinum-black,  the  author  had  previously  obtained  a  liquid  which 
seemed  to  contain  glyceraldehyde,  although  the  latter  coold  not  be 
isolated  (Abstr.,  1887,  695).  When  this  product  is  distilled  in  a 
vacuum  with  dilate  hydrochloric  acid,  its  rotatory  power  is  con- 
siderably reduced,  and  a  gummy  residue  is  left  which  is  soluble  in 
absolute  alcohol.  The  residue  therefore  contains  no  dextrin,  and 
since  dextrose  is  converted  into  dextrin  under  these  conditions, . it 
follows  that  the  product  of  the  action  of  platinum-black  on  glycerol 
contains  no  dextrose.  With  phenylhydrazine,  it  yields  a  compound 
identical  with  the  hydrazine- derivative  obtained  by  Fischer  and  Tafel 
from  the  products  of  the  oxidation  of  glycerol  by  nitric  acid.  The 
author  oxidised  glycerol  by  Fischer  and  Tafel's  process,  neutralised 
with  potassium  hydroxide,  extracted  with  alcohol,  and  evaporated  the 
solution  to  dryness  in  a  vacuum.  The  product  thus  obtained  has  very 
little  reducing  power,  but  if  boiled  with  very  dilute  sulphuric  acid  it 
M^  recovers  its  reducing  power,  and  after  neutralisation  it  ferments 
R^ readily  in  contact  with  yeast.  Glyceraldehyde  is  not  converted  into 
^Hglucose  by  treatment  with  hydrochloric  acid. 
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This  is  the  first  instance  of  the  synthetical  formation  of  a  sugar 
which  undergoes  alcoholic  fermentation.  It  is  evident  that  the  pro- 
perty of  fermenting"  in  this  manner  is  not  confined  to  carbohydrates 
containing  Ce  and  C12.  C.  H.  B. 

Decomposition  of  Nitrosoketones.  By  H.  v.  Pechmann  (J5er., 
20,  3218 — 3214;  compare  this  vol.,  p.  146). — When  boiled  with  dilute 
sulphuric  acid,  fatty  iiitroketones  are  converted  into  hydroxylamine 
and  diketones.  When  the  liquid  obtained  by  treating  an  alkaline 
solution  of  ethyl  methylacetoacetate  with  sodium  nitrite  and  sulphuric 
acid  is  distilled  with  much  sulphuric  acid,  a  yellow  distillate  contain- 
ing diacetyl  is  obtained.  N.  H.  M. 

Action  of  Zinc  Ethide  and  Zinc  lodoethide  on  Dipropyl- 
ketone.  By  P.  Menschikoff  (/.  _pr.  Chem.  [2],  36,  347—352).— 
Botli  zinc  ethide  and  zinc  iodoethide  form  condensation-products  with 
dipropyl  ketone,  but  only  the  compound  of  the  iodoethide  yields  a 
tertiary  alcohol  on  treatment  with  water.  G.  T.  M. 

Diacetyl  and  its  Homologues.  By  H.  v.  Pechmanx  {Ber.,  20, 
3162 — 3164). — Bj  successive  treatment  with  sodium  hydrogen  sul- 
phite and  dilute  acids,  the  homologues  of  nitrosoacetone  are  converted 
into  a-diketones  (homologues  of  diacetyl),  ammonia  and  sulphuric 
acid  being  also  produced.  From  nitrosomethylacetone,  diacetyl  is 
obtained:  COMe-CMe'.NOH  -f  H2SO3  =  COMe-CMeiNSO^H  +  HoO  = 
COMe-COMe  -f  NH4HSO4. 

It  is  a  yellowish-green  oil  which  boils  without  decomposition  at 
87 — 88°,  and  does  not  solidify  when  placed  in  a  freezing  mixture  of 
ice  and  salt ;  its  odour  resembles  that  of  acetone,  and  its  vapour  is  the 
colour  of  chlorine  ;  it  dissolves  in  4  parts  of  water  at  15",  forming  a 
yellow  solution,  and  is  miscible  with  ordinary  solvents.  It  is  decom- 
posed by  alkalis  or  hot  alkaline  carbonates,  forms  a  colourless,  crystal- 
line substance  with  ammonia,  and  with  phenylhydrazine  yields  two 
hydrazides,  melting  at  133°  and  242°  respectively.  With  aniline,  it 
forms  a  crystalline  product ;  with  orthodiamines,  liquid  quinoxalines 
are  produced,  and  it  combines  readily  with  alkaline  hydrogen  sul- 
phites. When  reduced  in  acid  solution,  it  is  converted  into  a  benzoiu 
which  reduces  Fehling's  solution  instantly  at  the  ordinary  temperature. 
Since  in  its  physical  properties  diacetyl  differs  so  considerably  from 
glyoxal,  the  latter  compound  must  be  considered  as  a  polymeric  di- 
formyl :  diacetyl,  however,  resembles  its  higher  homologues  dibutyl 
and  diisovaleryl.  F.  S.  K. 

Chlorinated  Methyl  Formates.  By  W.  Hentschel  (/.  pr.  Chem. 
[2],  36,  305—317  ;  compare  Abstr.,  1887,  1027,  1099).— Trichloro- 
methyl  chloroformate,  COChOCCla,  is  obtained  among  other  products 
of  the  chlorination  of  methyl  chloroformate.  When  heated  at  300°, 
it  decomposes  into  twice  its  volume  of  carbonyl  chloride ;  at  a  dull- 
red  heat,  it  yields  carbonic  anhydride  and  carbon  tetrachloride,  whilst 
in   presence   of    aluminium   chloride   it   is   rapidly   and    completely 
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resolved  into  tliese  substances,  giving  almost  a  theoretical  yield  of 
carbon  tetracjliloride.  Both  dry  and  aqueous  ammonia  convert  it  into 
carbamide,  but,  contrary  to  the  statement  of  Cahours,  no  trichlor- 
acetamide  is  formed.  If  aniline  is  used  instead  of  ammonia,  diphenyl- 
carbamide  is  formed  which,  on  further  treatment  with  trichloromethyl 
chloroformate,  yields  phenyl  isocyanate.  Trichloromethyl  chloro- 
formate  does  not  react  with  benzene  when  heated  in  closed  tubes  at 
150°,  but  if  the  substances  are  brought  together  in  presence  ot 
aluminium  chloride,  triphenylchloromethane  is  produced.  With 
alcohol  and  phenol,  trichloromethyl  chloroformate  yields  trichloro- 
methyl carbonate,  OMe-CO-OCCla,  and  phenyl  chloroformate, 
COCi'OPh,  respectively,  whilst  it  is  practically  without  action  on 
unsaturated  hydrocarbons,  such  as  ethylene  and  amylene,  when  heated 
with  them  in  sealed  tubes.  G.  T.  M. 

Chlorinated  Methyl  Formates.  By  W.  Hentschel  (/.  pr. 
Cliem.  [2],  36,  468— 480).— Trichlormethyl  dichlorformate,  C4H3CI5O4 
(Abstr.,  1887, 1028),  is  not  formed  by  heating  together  methyl  chloro- 
formate and  perchloromethyl  formate.  By  the  action  of  aluminium 
chloride,  the  formate  is  split  up  into  carbonic  anhydride,  methylene 
chloride,  and  chloroform,  pointing  to  the  formula 

CHo.ci-occi :  O3 :  cci-o-ch,ci, 

rather  than  to  OMe-CsOoClz'O'CCls,  where  chlorme thane  and  tetra- 
chloromethane  should  be  the  products. 

By  distilling  the  formate  (1  mol.)  with  anhydrous  sodium  acetate 
(5  mols.),  acetic  acid,  acetic  anhydride,  methylene  diacetate,  and 
carbonic  oxide  and  anhydride  are  obtained  ;  if  a  smaller  proportion 
of  sodium  acetate  is  used,  acetic  chloride  and  methylene  diacetate  are 
formed.  The  action  of  aluminium  chloride  on  the  formate  dissolved 
in  benzene  yields  di-  and  tri-phenylmethane.  Aniline  acts  on  the 
formate,  producing  a  crystalline  substance,  C4H3Cl304(]SrHPh)2,  of 
unpleasant  odour,  melting  at  45°.  By  the  action  of  sodium  phenoxide 
on  the  formate,  a  phenyl  ether  corresponding  with  this  anilide  was 
obtained. 

On  chlorinating  methyl  chloroformate,  a  heavy  oil,  either  CgHgClvOg 
or  C6H7CI5O6,  boiling  at  180°,  is  obtained.  Its  vapour-density  could 
not  be  ascertained.  A.  G.  B. 

Action  of  Triethylamine  on  a-Bromobutyric  Acid.    By  'E. 

DuviLLiER  {Bull.  Soc.  Ghim.,  48,  3 — 6). — When  a  solution  06 
a-bromobutyric  acid  (1  mol.)  is  added  to  a  saturated  aqueous  solution 
of  triethylamine  (2 — 3  mols.),  there  is  some  development  of  heat, 
and  the  liquid  separates  into  two  layers,  the  upper  of  which  is  un- 
altered triethylamine.  The  mixture  is  heated  to  complete  the  reac- 
tion, and  the  excess  of  triethylamine  distilled  off.  The  products  are 
triethylamine  hydrobromide  and  a-hydroxybutyric  acid,  the  latter 
being  soluble  in  ether.  The  barium  salt  of  this  acid  is  almost  in- 
soIuIdIc  in  alcohol.  The  zinc  salt  crystallises  with  2  mols.  HoO  in 
small  nodules,  which  lose  their  water  at  110°.     It  is  almost  insoluble 
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in  alcohol.  No  befca'ine  is  formed  in  this  reaction,  and  hence  tlie 
behaviour  of  triethylamine  is  analogous  to  that  of  potassium, 
barium,  or  silver  hydroxide. 

When  the  dry  substances  are  mixed  in  the  same  proportions,  there 
is  likewise  some  development  of  heat,  and  the  reaction  is  completed 
by  heating  in  closed  vessels.  The  products  are  a-hydroxybatyric 
acid,  traces  of  crotonic  acid,  and  tetrethylammonium  bromide. 

C.  H.  B. 

Solubility  of  Salts  of  Isovaleric,  Methylethylacetic,  and 
Isobutyric  Acids.  By  L.  Sedlitzky  (Movatsh.,  8,  563— 5 7G). — In 
this  paper  determinations  are  given  of  the  solubility  of  various  salts  of 
isovaleric,  methylethylacetic,  and  isobutyric  acids,  by  the  method  of 
heating  and  cooling  described  by  Raupenstrauch  ;  from  these  deter- 
minations, formulae  are  deduced,  and  the  calculated  results  in  each  case 
are  compared  with  those  found.     These  formulae  are  given  below : — 

Silver  isovalerate,  S  =  0-1774  +  0'003349  (t  -  0'2)  + 

0-000006528  (t  -  0■2)^ 

Calcium  isovalerate,  S  =  18-429  -h  0-10514  (t  —  0-2)  - 

0-001091  (t  -  0-2)2. 

Calcium  isobutyrate,  S  =  20-383  +  0'08061  (^  -  1)  + 

0-0006522  (t  -  ly. 

Silver  methylethylacetate,  S  =  1-1116  ■+-  0-0002978  (^  —  1)  + 

0-0002105  (t  -  ly. 

Calcium  methylethylacetate,  S  =  28*9822  +  0-33186  (t  —  0-6) 

+  0-004417  (t  -  0-6)o. 

Barium  methylethylacetate  could  not  be  obtained  in  a  crystalline 
form.  The  curves  of  solubility  in  terms  of  degrees  are  given  in  a 
series  of  diagrams.  V.  H.  Y. 

Oxidation  of  Palmitic  Acid.  By  M.  Groger  (Monafsli.,  8,  484 
— 497). — An  account  is  given  of  experiments  on  the  oxidation  of 
palmitic  acid  with  alkaline  permanganate,  under  various  conditions  of 
concentration.  The  principal  products  formed  are  acids  of  the  oxalic 
series,  namely,  oxalic,  succinic,  and  adipic ;  acids  of  the  acetic  series, 
namely,  acetic,  butyric,  caproic,  and  probably  caprylic;  and  acids  of  the 
lactic  series, namely, hydroxyvaleric  and  dihydroxypalmitic  acids.  Other 
conditions  remaining  the  same,  acids  of  lower  molecular  weight  are 
produced  with  greater  concentration  of  the  oxidising  solution,  a)»d 
acids  of  higher  molecular  weight  with  more  dilute  solutions.  The 
conditions  of  each  experiment,  the  products  obtained,  and  the  methods 
bj  w^iich  they  were  separated,  are  discussed  in  detail  in  the  paper. 

v.  H.  V. 

Mixed  Acid  Anhydrides.  By  W.  Autenrieth  (Ber.,  20,  3187 — 
3191). — The  general  method  for  preparing  the  mixed  anhydrides 
consists  in  heating  the  acid  with  two  or  three  times  the  calculated 
amount  of  acetic  anhydride  in  a  reflux  apparatus  for  J  to  J  an  hour. 
The  product  is  treated  with  sodium  carbonate  to  remove  excess  of 


ORGANIC  CHEMISTRY.  251 

acetic  anhydride  as  well  as  the  acetic  acid ;  the  anhydride  separates 
as  an  oil  from  the  alkaline  liquid. 

Acetocaproic  anhydride,  CeHnO'OAc,  is  a  colourless  liquid,  which 
is  lighter  than  water  and  boils  at  165 — 175°. 

Acetovaleric  anhydride,  CsHgO'OAc,  resembles  the  above  compound  ; 
it  boils  at  147—160°. 

Aceto-^-thioethylcrotonic  anhydride,  SEt*CMe!CH*CO'OAc,  is  a  thick 
yellowish-brown  oil,  heavier  than  water,  which  when  exposed  to 
air,  gradually  decomposes  with  separation  of  crystals  of  thioethyl- 
crotonic  acid.  It  gives  a  dark-red  coloration  with  sulphuric  acid, 
but  does  not  show  the  dark-green  coloration  characteristic  of  the 
thioethylcrotonic  acids  when  treated  with  isatin  and  sulphuric  acid. 
Nitric  acid  acts  violently  on  it, 

Acetobenzoic  anhydride,  COPh'OAc  (Grerhardt,  Annalen,  87,  85), 
is  readily  obtained  by  boiling  benzoic  acid  with  acetic  anhydride. 
When  treated  with  ammonia,  it  is  converted,  with  development  of 
heat,  into  benzaraide  and  ammonium  acetate. 

Valerylphevylhydrazide,  NHPh'NH'CsHgO,  prepared  by  mixing 
acetovaleric  anhydride  with  phenylhydrazine,  crystallises  in  yellowish- 
white  plates  melting  at  101  °;  it  dissolves  readily  in  alcohol,  ether, 
and  chloroform,  sparingly  in  light  petroleum. 

Capronyl  phenylhydrazide,  NHPh'NH'CeHuO,  crystallises  from  light 
petroleum  in  white  needles  melting  at  116 — 117°  (compare  Abstr., 
1887,  797).  K  H.  M. 

Oxidation-products  of  the  «- Hydroxy- acids  of  the  Fatty 
Series.  By  V.  Aeistoff  and  N.  Demjanoff  (Ghem.  Gentr.,  1887, 
1157,  from  J,  Buss.  Ghem.  Soc,  1887,  257— 271).— The  authors 
studied  the  intermediate  products  which  are  obtained  by  oxidising 
the  ethereal  salts  of  the  a-hydroxy-acids,  on  the  assumption  that  the 
ethereal  salts  of  the  ketonic  acids  formed  by  that  reaction  ought  to 
show  a  greater  stability  than  the  ketonic  acids  themselves.  Potassium 
permanganate  was  used  as  the  oxidising  agent.  Ethyl  lactate,  in 
sulphuric  acid  solution,  gave  ethyl  pyruvate.  Ethyl  hydroxybutyrate 
gave  about  15  per  cent,  of  the  theoretical  yield  of  ethyl  propionyl- 
formate,  CH.-CHs-CO-COaCsHs.  It  is  thus  shown  that  in  oxidising  the 
<x-hydroxy-acids,  a-ketonic  acids  are  formed  as  intermediate  products. 

J.  W.  L. 

Lactones  and  Lactonic  Acids.     By  R.  Fittig  (Ber.,  20,  3179 — 

3185).— When  the  lactonic  acids,  CHX<^^^q^(?^^>,  obtained  by 

the  union  of  aldehydes  with  succinic  acid,  are  boiled,  a  part  distils  un- 
changed, but  the  greater  portion  decomposes  yielding,  as  chief  products, 
the   monobasic    unsaturated    acids,    CHX.'CH-CHa'COOH,    together 

with  the  lactones  CHX<  Q.r^Q_\>,  and  a  small  quantity  of  the  anhy- 
dride of  the  bibasic  acids,  COOH-CHX-CHs-COOH  (?). 

Propylparaconic  acid,  CHPr<^_^  k^^prr  _>,  prepared  from  butyral- 
dehyde  and  succinic  acid,  crystaUises  well,  and  melts  at  73*5°.     It 
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readily  yields  heptylenic  acid,  C7H12O2,  boiling  at  224 — 226°,  andhepto- 

lactone  (Kiliani,  Abstr.,  1886,  687),  CHPr<"^^g>CH2.  This  boils 

at  232 — 237°  with  out  obange,  and  behaves  quite  similarly  to  the  other 
lactones.  The  abnormal  behaviour  observed  by  Kiliani  (loc.  cit.)  was 
probably  due  to  impurity. 

TricJiloromethylparaconic  acid,  ^^^i'^^'^_(-).nr).nTJ  _>-,  obtained bj* 

treating  chloral  with  sodium  succinate  and  acetic  anhydride,  melts  at  97", 
and  is  sparingly  soluble.  When  treated  with  an  excess  of  baryta- water, 
it  is  converted  into  the  barium  salt  of  iso-citric  acid.  The  latter  has 
therefore  the  constitution  C00H-CH(0H)-CH(C00H)-CH2-C00H  ; 
it  could  not  be  isolated,  as  the  aqueous  solution  when  evaporated  yields 

the  lactonic  acid  COOH'CH<:^_p-rT  .nQ.ri_^-  This  is  crystalline,  dis- 
solves in  water  in  all  proportions,  and  gives  salts  of  isocitric  acid 
when  treated  with  bases. 

Phenj/lisohomoparacomc  acid,  C12H12O4,  is  obtained  together  with 
phenylhomoparaconic  acid  (Abstr.,  1883, 473)  by  the  action  of  benzal- 
dehyde  on  methylsuccinic  acid ;  it  melts  at  124"5°.  The  two  acids 
react  similarly,  and  when  distilled  yield  phenylbutylenes,  unsaturated 
acids,  C11H12O2,  and  methylnaphthols,  CioHeMe-OH.  The  methyl- 
naphthol  from  methylhomoparaconic  acid  has  probably  the  constitu- 
tion [Me  :  OH  =  3:4];  it  forms  yellow  needles  melting  at  89°.  The 
naphthol  from  the  iso-acid  is  colourless,  melts  at  92°,  and  is  more 
stable  ;  the  constitution  [Me  :  OH  =  2:4]  is  ascribed  to  it.  Both 
compounds  give  with  bleaching  powder  a  green  precipitate,  which 
afterwards  becomes  yellow.  When  distilled  over  heated  zinc-dust, 
they  both  yield  y3-methylnaphthalene ;  this  melts  at  37 — 38°  (not 
'32-5°,  Schulze,  Abstr.,  1884,  1184),  and  has  an  odour  resembling  that 
of  naphthalene. 

When  the  tetrabromo- derivative  of  ethyl  ketipate  (Fittig  and 
Daimler,  Abstr.,  1887,  361)  is  treated  with  ammonia,  alcohol,  oxaraide 
(1  mol.)  and  dibromacetamide  (2  mols.)  are  formed.  The  constitu- 
tion of  ketipatic  acid  is  therefore  COOH-CHo-CO-CO'CHo-COOH. 
The  reaction  is  similar  to  that  observed  by  Hantzsch  and  Zeckendorf 
in  the  case  of  ethyl  tetrachlorodiketoadipate  (Abstr.,  1887,  727), 
which  can  be  prepared  by  the  action  of  chlorine  on  ethyl  ketipate. 

Dimethyldiketone  (Diacetyl),  COMe-COMe,  is  obtained  by  distilling 
ketipic  acid.  It  forms  a  pure  yellow  liquid  boiling  at  87 — 89°,  rather 
soluble  in  water,  miscible  with  alcohol  and  ether.  It  has  an  odour 
resembling  that  of  quinone,  and  yields  a  very  unstable  compound 
with  sulphurous  anhydride.  The  phenylhydrazine  compound,  CieHigX^, 
crj'^stallises  in  splendid,  slightly  yellow  needles  which  melt  at  236° 
with  decomposition  ;  it  is  sparingly  soluble  in  ether,  less  soluble  in 
alcohol.  The  dioxime,  CJl^'^-iO^-,  is  obtained  as  a  white  crystalline 
precipitate  when  a  dilute  solution  of  the  diketone  is  treated  with  free 
hydroxy lamine ;  a  very  small  amount  of  the  diketone  can  be  detected 
by  means  of  this  reaction.  Tlie  dioxime  is  very  stable,  and  melts 
without  decomposition  at  234°  (compare  v.  Pechmann,  this  vol., 
p.  248).  I:^.  H.  M. 
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Action  of  Ammonia  on  Ethyl  Acetoacetate  and  its  Deriva- 
tives. By  M.  Conrad  and  W.  Epstkin  (Ber.,  20,  3052— 3058).— • 
Methyl  "  amidoacefoacetate,''  NHo/CMe!CH-COOMe,  is  prepared  by 
passing  ammonia  ihrongh  a  cooled  mixture  of  methyl  acetoacetate 
with  ether  (2  parts)  in  presence  of  powdered  ammonium  nitrate.  It 
crystallises  in  lustrous,  colourless  prisms,  a  centimetre  long,  melts  at 
85°,  and  sublimes  unchanged. 

Methyl  "  amidoethylacetoacetate,''  NH^'CMelCEt-COOMe,  is  pre- 
pared by  treating  11"6  grams  of  methyl  acetoacetate  with  2-3  grams 
of  sodium  and  25  grams  of  methyl  alcohol,  and  adding  ethyl  iodide ; 
the  whole  is  afterwards  heated  on  a  water-bath  ;  the  methyl  ethyl- 
acetoacetate  so  obtained  boils  at  186 — 188".  This  is  treated  witli 
ammonia,  and  the  crystalline  product  crystallised  from  alcohol.  It 
melts  at  36 — 37°. 

Ethijl  '' amidomethylacetoacetate,''  NH/CMeiCMe-COOEt,  is  pre- 
pared by  the  action  of  sodium,  in  the  form  of  wire,  on  ethyl  ;8-amido- 
crotonate  (m.  p.  37")  dissolved  in  ether,  the  sodium  compound  being 
then  warmed  with  methyl  iodide.  It  is  a  white,  crystalline  substance 
readily  soluble  in  ether,  alcohol,  and  light  petroleum  ;  it  melts  at  52', 
sublimes  readily,  and  has  a  sharp  odour  and  taste.  Boiling  hydro- 
chloric acid  decomposes  it  very  readily  into  ammonium  chloride  and 
ethyl  methvlacetoacetate. 

Ethyl  "  amidoethylacetoaoetate,"  NH/CMeiCEt-COOEt,  is  formed 
by  the  action  of  ammonia  on  ethyl  ethylacetoacetate  ;  it  was  prepared 
by  Geuther.     It  forms  white  plates  melting  at  60°. 

Ammonia  has  no  action  on  ethyl  diethylacetoacetate  ;  ethyl  "  amido- 
acetoacetate  "  is  therefore  probably  ethyl  amidocrotonate  and  not  an 
imidobutyrate  (compare  Kuckert,  \6e?\,  18,  618).  Ethyl  dichloro- 
acetoacetate  (cooled  with  ice)  is  decomposed  by  ammonia  into  ethyl- 
dichloracetate  and  acetamide. 

Methyl  ^-amidoethylcrotonate.  NH/CMeiCMe'COOMe,  melts  at 
58—59°. 

Ethyl  "  amidoacetosuccinate,''  N'H2-CMe:C(COOEt)-CH2-COOEt, 
crystallises  in  white,  lustrous  prisms  melting  at  72*^'  (compare  Brandes, 
Jen.  Zeitsch.,  3,  35).  N.  H.  M. 

Action  of  Aqueous  Ammonia  on  Alkylated  Alkyl  Acetoace- 
tates,  and  of  Alcohols  on  the  Carboxylic  Alkyl-group  in  Aceto- 
acetates.  By  T.  Petkrs  (Ber.,  20,  3318— 3324).— Brandes  {Jen, 
Zeitsch.,  3,  35,  and  Zeit.  fur.  Ghem.,  1866,  437)  described  the  formatiQn 
of  two  compounds,  C7Hia02N  and  C5H9O2N,  by  the  action  of  aqueous 
ammonia  on  methyl  ethylacetoacetate.  Conrad  and  Epstein  (preceding 
Abstr.).  employing  gaseous  ammonia,  only  obtained  the  compound 
CvH.gO.N,  or  methyl  amidoethylcrotonate,  NHo-CMe  I  CEt-COOMe. 
The  author  has  repeated  Brandes'  experiments  and,  besides  CvHisOiN, 
obtained  ethylacetoaoetamide,  CHg-CO-CHEt-CONHs  (m.  p.  96''). 
This  is  undoubtedly  the  compound  described  by  Brandes  as  C5H9O2N, 
and  probably  obtained  by  him  in  an  impure  state.  Ethylic  methyl-, 
isobutyl-  andisoamyl-acetoacetates  similarly  yielded  methyl-,  isobutvl-, 
and  isoamyl-acetoacetamides,  melting  respectively  at  73°,  85°,  and  127'^, 
whilst,  if  Brandes'  supposition  is  correct  that  in  his  experiments  the 

YOL.  nv.  s 


254  ABSTRACTS  OF  CHEMICAL  PAPERS. 

subBtitated  ethyl-group  was  eliminated,  the  above  three  compounds 
must  have  yielded  amides  which  were  identical. 

In  preparing  methyl  ethylacetoacetate  the  author  found  that  if 
ethyl  alcohol  was  employed  as  the  solvent,  the  larjjer  quantity  of  the 
methyl  salt  was  converted  into  the  ethyl  salt.  Making  further  experi- 
ments, he  found  that  isobutyl  or  isoamyl  salts  could  be  readily  obtained 
by  the  action  of  the  respective  alcohol  on  the  ethyl  salts,  the  action 
taking  place  especially  easily  in  the  presence  of  a  small  quantity  of 
sodium.  He  was  similarly  able  to  convert  ethyl  ethylacetoacetate  into 
the  methyl  salt  in  the  presence  of  sodium,  but  the  action  was  less 
complete  than  when  replacing  a  lower  bv  a  higher  alkyl-group. 

L.  T.  T. 

Isomeric  Dialkylsuccinic  Acids.  By  C.  A.  Bischoff  {Ber.,  20, 
2988— '2992). — The  author,  in  conjunction  with  Voit,  has  saponified 
ethyl  a-/3-dimetliyletlienyltricarboxylate  on  the  large  scale,  and  has 
confirmed  the  results  previously  obtained  by  him  in  conjunction  with 
Rach  (Abstr.,  1885,  885).  In  addition,  a  second  acid  is  also  formed 
which  melts  at  120°,  and  is  identical  with  the  readily  soluble  butane- 
dicarboxylic  acid  (Abstr.,  1887,  45),  and  the  product  of  change  from 
the  sparingly  soluble  dimetbylsuccinic  acid  of  high  melting  points. 
Yoit  has  also  succeeded  in  converting  the  two  isomeric  dimethyl- 
sucninic  acids  into  pyrocinchonic  acid. 

Two  symmetrical  diethylsuccinic  acids  are  obtained  by  saponifying 
either  ethyl  diethylacetylenetetracarboxylate  or  the  compound 
CEt(COOEt)o-CHEt-COOEt;  one  of  the  acids  is  sparingly  soluble, 
melts  at  189°,  and  can  be  converted  into  the  second,  which  is 
readily  soluble,  and  melts  at  127 — 128°.  These  acids  are  probably 
identical  with  Hell  and  Muhlhauser's  isosuberic  acids  (Abstr.,  1880, 
542).  Experiments  are  in  progress  with  the  object  of  splitting  into 
two  optically  active  compounds  the  optically  inactive  dit^thylsucoinic 
acid  corresponding  with  racemic  acid.  W.  P.  W. 

Symmetrical  Diethylsuccinic  Acids.    By  E.  Hjelt  {Ber.,  20, 

3078 — 3080). — Symmetrical  diethylsuccinic  acid, 

COOH-CHEt-CHEt-COOH, 

is  prepared  by  the  action  of  ethyl  a-bromobutyrate  on  ethyl  malonate 
and  sodium  ethoxide.  The  ethyl  ethyl butenyltricarboxy late  so 
obtained,  which  boils  at  280 — 282°,  is  saponified,  and  the  acid 
(m.  p.  147°)  heated  at  150°.  The  residue  is  then  crystallised  from  hot 
water,  when  two  acids  of  the  same  composition  are  obtained ;  the  one 
melts  at  189 — 190°,  and  is  identical  with  that  prepared  by  Otto  by 
reducing  xeronic  acid  {Annalen,  239,  279),  and  gives  an  ethyl  salt 
boiling  at  233°,  which  is  identical  with  that  obtained  by  Hell(Ber.,  6, 
30)  by  the  action  of  silver  on  ethyl  a-iodobutyrate.  The  second  acid 
melts  at  127°.  AVhen  the  acid  melting  at  189 — 190°  is  heated,  it  is 
converted  into  an  anhydride  which  boils  at  about  240°;  when  this  is 
boiled  with  water,  it  yields  the  acid  melting  at  127°.  100  parts  of 
water  at  23°  dissolve  0*61  part  of  the  acid  of  higher  melting  point,  and 
about  2"4  parts  of  the  lower  melting  acid.  The  two  acids  differ  also 
in  crystalline  form  (compare  Otto  and  Rossing,  this  vol.,  p.  45). 

N.  H.  M. 
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Action  of  Ammonia  on  Alkyl  Salts  of  Fatty  Acids.  By  S. 
RuHEMANN  (Ber.,  20,  3366—3371  ;  compare  Trans.,  1887,  403).— 
Phenylbjdrazine  reacts  witli  ethyl  diacetyltartrate,  acetylpheiiylhjdr- 
azine  being  formed.  When  ethyl  diacetyltartaric  acid  is  treated  with 
ammonia,  tartramide,  C4H8N2O4,  is  formed.  In  a  similar  manner, 
mucamide  is  obtained  from  ethyl  tetracetylmucate. 

Ethyl  aconitate  boils  at  174 — 175"  under  about  22  mm.  pressure. 
When  left  in  contact  with  aqueous  ammonia  for  2  to  3  days,  it  is  con- 
verted into  citrazinamide  (loo.  cit.). 

When  bromine  is  added  to  a  solution  of  citrazinamide  in  strong 
hydrochloric  acid,  the  compound  CeHsBrgNaOa  separates  as  a  yellow 
crysi:alline  precipitate.  This  is  stable  when  dry,  but  decomposes 
slowly  in  presence  of  moisture  ;  hot  water  decomposes  it  with  evolu- 
tion of  carbonic  anhydride.  It  dissolves  very  readily  in  ammonia  and 
in  aqueous  potash.  The  corresponding  chloro-derivative,  C^iCl^^-iOz-, 
resembles  the  bromine  compound,  but  is  more  stable  ;  it  can  be 
crystallised  from  water,  but  the  solution  decomposes  when  boiled  for 
some  time.  Both  halogen- derivatives  react  with  aniline,  orthotolu- 
idine,  and  piperidine.  IS".  H.  M. 

Apparatus  for  Distilling  Zinc  Methyl  and  Zinc  Ethyl.  By 
A.  Kaulfuss  {Ber.,  20,  3104 — 3105). — The  apparatus,  of  wliich  a 
sketch  is  given,  is  so  constructed  that  the  distillation  can  be  conducted 
in  an  atmosphere  of  carbonic  anhydride;  N.  H.  M. 

Disulphones,  R"R',(S02)2  and  R'',(S02)2.  By  R.  Otto  and  R. 
C.  Casanova  {J.  pr.  Chem.  [2],  36,  433—451;  compare  Abstr.,  1885, 
261  and  537). — EfhijlenediethyldisuJphone,  C2H4(S02Kt)>,  is  prepared 
by  heating  an  alcoholic  solution  of  sodium  ethylsulphinate  (2  mols.) 
with,  ethylene  dibromide  (1  mol.)  ;  or  by  heating  an  alcoholic  solution 
of  sodium  ethylenedisulphinate  (1  mol.)  with  ethyl  bromide  (2  mols.). 
The  identity  of  the  products  of  these  two  reactions  tends  to  show  that 
the  sulphur  in  these  sulphinic  acids  is  hexavalent.  The  salphone 
crystallises  in  colourless  needles,  and  melts  at  136 — 137°.  Nascent 
hydrogen  in  alkaline  solution  converts  it  into  sodium  ethylsulphinate 
and  alcohol.  When  heated  with  aqueous  potassium  hydroxide,  it 
yields  a  thick  oil,  which,  with  benzoic  chloride,  gives  ethylsulphone- 
ethyl  benzoate,  SOaEt'CHo-CH/OBz,  melting  at  118°  ;  the  coriespond- 
ing  alcohol  could  not  be  isolated. 

Ethylenedimethiildisulplione,  C2H4(S02Me)2,  is  formed  when  methyl 
bromide  is  substituted  for  ethyl  bromide  in  the  above  reaction  ;  it 
crystallises  in  pearly  scales,  melts  at  190°,  and  is  soluble  in  hot 
water. 

Ethyle7iedipropyldisulphone,    C2H4(S02Pr)2,    forms    crystals    with    a 

pearly  lustre,  melting  at  155°. 

SO 
Biethylenedisulphone,  C2Hi<[^q'>C2II4,  prepared  by  the  action  of 

sodium  ethylenedisulphinate  on  ethylene  dibromide,  is  identical  with 
the  oxidation  product  of  diethylene  disulphide. 

Metaphenylenediethyldisulphone,    C,;H4(S02Et)o,    prepared    by    the 

.s  2 
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action  of  potassium  benzenedisulphinate  on  ethyl  bromide,  forms 
colourless  tables  melting  at  142°. 

Phenylene-etJiylevedisulphonej  C6Hi<^(^r-.^^C2^i,  obtained  by  heat- 
ing ethylene  dibroraide  with  potassium  metabenzenedisulphinate, 
forms  very  small  crystals,  insoluble  in  most  solvents.  A.  G.  B. 

Synthetical  Researches  on  and  Constitution  of  Uric  Acid. 

By  J.  HoRBACZEWSKi  (Monatsh.,  8,  '584 — 593). — The  author  has  shown 
that  uric  acid  may  be  synthetically  produced  from  trichlorolactamide 
and  carbamide;  it  is  also  formed,  although  in  smaller  quantity,  from 
trichlorolactic  acid,  as  also  from  amidoacetic  acid  and  carbamide.  This 
last  change  doubtless  depends  on  the  intermediate  formation  of  a 
glycocine-carbamide  which  reacts  with  the  carbamide  to  form  uric 
acid,    water,   and   ammonia,    thus:    COOH•CH2•NH2,NH./CO^'Ho  + 

^-o-  /NH-G-CO-NH 

2C0<^w  =  C0<  II  I      +  2H2O  +  3NH3.  Similarly,  methyl- 

IMI2  ^NH-C-NH-CO 

uric  acid  may  be  obtained  from  sarcosine  and  carbamide,  as  also  from 
methylhydantom  and  biuret  or  amyl  allophanate.  The  formation  of 
uric  acid  from  trichlorolactic  acid  shows  that  uric  acid  is  an  ureide 
of  acrylic  acid,  whilst  the  formation  of  raethyluric  acid  from  methyl- 
hydanto'in  shows  that  it  is  a  hydantoin  cyanate.  The  relation  of 
uric  acid  to  lactic  acid  is  of  especial  physiological  importance,  as 
Minkowski  has  shown  that  on  removal  of  the  liver  from  geese,  con- 
siderable quantities  of  ammonia  and  rlactic  acid  occur  in  the  urine, 
whilst  the  proportion  of  uric  acid  is  diminished.  It  has  further  been 
shown  by  Kanera  and  the  author  that  in  the  human  organism  the 
propoi-tion  of  uric  acid  is  increased  by  doses  of  glycerol.  On  the 
other  hand  the  synthesis  of  uric  acid  from  amidoacetic  acid  is  of 
interest,  as  v.  Knierem  has  proved  that  in  the  organism  of  birds 
am  doacetic  acid  (glycocine)  is  converted  into  uric  acid  and  expelled 
as  such  in  the  urine ;  the  same  phenomenon  has  also  been  observed, 
to  a  less  degree,  in  the  human  orgauisn^,  since  the  glycocine  is  for  the 
most  part  converted  into  carbamide.  Y.  H.  Y. 

Furfaracrylic  Acid.     By  H.  B.  Hill  (Ber.,  20,  3359).— Bromine 

act^  on  fiirfuraciylic  acid  with  formation  of  a  crystalline  compound, 
C7H5Br;^OH,  which  is  decomposed  hy  water  into  dibi'om of urfurethylene 
and  carbonic  anhydride.  From  the  dibromo-compound,  monobromo- 
furirmieryiic  acid  ciystallising  in  long  needles,  and  dibromofurfur- 
acr\lic  acid  can  be  readily  prepared.  (Compare  Markwald,  this  vol., 
p.  i;'>5.)  N.  H.  M. 

Ihiazole    Con^pounris.      By  A.    Hantzsch   and   J.    H.    Weber 
{Br.,    20,    3118— 31;:;2,   and   3336— 3337).— Thiazole    is   the   name 

given  to  rhe  isomeric  com{>ounds,  \(^tt  •  nij  v>'^  and  <pTT  • />»tt>S  ; 

no       n'r.]i^   thiazole-der;   ptive   is  known,  but  by  the  condensation  of 
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certain  ortho-benzene-derivatives  benzene-thiazoles  are  formed;  for 
instance,  hydroxyphenylthiocjanate  gives  the  compound 

C6H4<^>C-OH, 

jind  all  thiocyanic  compounds  of  ketonic  or  aldehydic  nature  in  which 
the  carbonyl  radicle  is  in  the  ortho-position  to  the  thiocyanic  group 
are,  in  their   stable  form,   thiazole-derivatives,  the  atomic  complex, 

CO:CH-S-CN,  changing  into  <^*g  >C-OH.  The  term  77ie50-deri na- 
tive is  suggested  for  all  compounds  in  which  the  hydroxyl-group  is 
displaced.  From  thiocyanacetone,  Tscherniac  and  Norton  (Abstr., 
1883,  568)  obtained  a  peculiar  base,  thiocyanopropimine,  to  which 
they  gave  the  formula  NH  '.  CMe'CHs'SCN  ;  this  substance  is,  how- 
ever, meso-amidomethyithiazole,  <  CMe  CH  ^^  '  ^^  neither  of 
Hofmann's  reactions  can  it  be  proved  that  this  compound  is  a  primary 
amine,  and  with  nitrous  acid  it  yields  only  resinous  products,  but 
from  its  behaviour  towards  methyl  iodide  only  two  hydrogen-atoms 
can  be  in  combination  wHth  nitrogen  ;  the  study  of  its  acetyl-deriva- 
tives  and  of  thiocyanacetone  prove  the  above  formula  to  be  correct. 

Methylamidometliylthiazole  hydriodide,-  C4N'SH4'NHMe,HI,  is  the 
principal  product  of  the  action  of  methyl  iodide  on  thiocyanopropimine; 
it  crystallises  with  1  mol.  H2O,  and  when  treated  with  potash  yields 
■methylamidumetliylthiazole ;  this  base  is  a  white,  very  deliquescent, 
crystalline  substance,  not  very  readily  soluble  in  ether.  It  has  a 
strongly  alkaline  reaction,  and  reacts  more  readily  with  methyl  iodide 
than  the  original  base,  an  abnormal  ammonium  iodide,  C10H14S2N3I, 
and  dimethylamidomethylthiazole  hydriodide,  being  formed.  The  latter 
crystallises  in  large,  transparent  plates,  with  1  moL  H2O,  and  melts  at 
o4°,  the  anhydrous  substance  melting  at  155*^  ;  with  potash,  it  yields 
dimethylamidomethylthiazole,  which  is  a  crystalline  compound  and 
melts  at  96°.  Trimethylamidomethylthiazolium  iodide,  C4NSH4*NMe3l, 
is  obtained  on  heating  the  dimethyl  base  in  sealed  tubes  with  methyl 
iodide ;  it  is  a  white  solid  which  melts  at  85°,  and  is  not  decomposed 
when  boiled  with  potash. 

Acetylmethylamidomethylthiazole,    C4lTSH4*NMeAc,    is   produced  by 

acting  on  the  monomethyl  base  with  acetic  anhydride  ;   it  crystallises 

in  white  needles  with  6  mols.  H^O,  and  melts  at  50"^,  the  anhydrous 

compound,  however,  melts  at  IIS"^.      The  existence  of  this  derivative, 

and  the  fact  that  a  diacetyl-derivative  cannot  be  obtained  from  this  cd'm- 

pound  is  strong  evidence  in  favour  of  the  formula  suggested,  and  that 

thiocyanopropimine  is  meso-amidomethylthiazole.     The  acetyl-derlva- 

tive  of  amidomethylthiazole  forms  salts  with  alkaline  hydroxides,  the 

-         sodium  salt,  CeHvNaNaSO  +  8H2O,  is  obtained  by  warming  it  with 

»        concentrated  soda.     The  formation  of  this  compound  and  the  non- 

K       formation  of  a  salt  in  the  case  of  the  monomethylacetyl-derivative, 

■       are  further  proofs  in  favour  of  the  author's  formula,  as  is  also  the 

H       behaviour  of  dimethylamidomethylthiazole  towards   bromine;    when 

■^    this  last-named   compound  is  treated    with  bromine-water,  only  one 

^fc.  hydrogen-atom    is    displaced.        The    bromo-derivative,    CeHgBrNoS, 
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crystallises  from  alcohol  and  melts  at  114".  Amidomethylthiazole  and 
methylamidomethylthiazole  are  completely  destroyed  by  bromine. 

Since  thiocyanacetone  yields  mesoamidomethylthiazole  when 
treated    with   ammonia,    it    must   be   represented    by    the    formala 

<  cile '^H^^^'  ^"^  ^^^  ^^  COMe-CHo/SCN',  that  given  to  it  by 
Tscherniac  and  Norton  (loc.  cit.).  It  was  obtained  by  their  method 
in  crystalline  needles  melting  at  98°  ;  with  pbenylhydrazine  acetate, 
hydroxylamine,  and  Kodiijm  hydrogen  sulphite,  it  does  not  react  like 
a  ketone,  but  with  phosphorous  pentachloride  it  acts  like  a  phenol. 
The  hydroxyl-group  reacts  very  readily,  and  can  be  displaced  by 
amines  ;  by  the  action  of  aniline,  anilidomethylthiazole,  C^N'SHiNHPh, 
is  obtained;  it  crystallises  from  alcohol  and  melts  at  117°.  Fara- 
toluidomethylthiazole  melts  at  125°;  with  metaphylenediamine, 
the  compound,  C6H4(NHC4NSH4)i,  melting  at  152°,  is  obtained. 

By  the  action  of  metallic  thiocyanates  on  ethyl  monochloraceto- 

acetate,  ethyl  hydroseymethylthiazolecarboxylatej  <:^pyr  •p/pn-OFf^-^'^' 

is  formed,  a  molecular  change  taking  place  similar  to  that  occurring 
in  the  formation  o|  hydroxy methylthiazole ;  this  ethereal  salt  melts  at 
128°,  and,  judging  from  its  behaviour  towards  pbenylhydrazine,  does 
not  contain  a  ketone-group.  A  compound,  CuHieOsNgSo,  which  melts 
at  142°,  is  also  formed  in  this  reaction.  F.   S.  K. 

Bromobenzenes.  By  A.  J.  Leroy  (Ball  Soc.  CMm.,  48,  210 — 
216). — Benzene,  450  grams,  and  aluminium  chloride,  25  grams,  are 
mixed  in  a  large  flask,  and  the  calculated  quantity  of  bromine  is  added 
gradually,  care  being  taken  to  keep  the  benzene  in  large  excess.  The 
product  is  treated  with  dilute  hydrochloric  acid,  separated,  and  dried. 
In  this  way,  monobromobenzene  is  obtained  almost  free  from  the  di- 
derivative. 

Dibromobenzene  is  obtained  in  a  similar  manner,  using  benzene, 
240  grams,  bromine,  960  grams,  and  aluminium  chloride,  30  grams. 
When  treated  with  water,  crystals  of  paradibromobenzene  melting 
at  89°  are  obtained,  together  with  a  small  quantity  of  the  tri-deriva- 
tive,  which  can  be  separated  by  fractionation.  The  liquid  product  is 
mainly  dibromobenzene,  which  boils  at  219°  and  does  not  solidify  at 
—  20°,  mixed  with  sonie  of  the  monobromo-derivative.  The  mixture  is 
cooled  to  remove  the  para-derivative,  and  then  treated  with  fuming 
sulphuric  acid  and  ordinary  sulphuric  acid,  in  which  the  liquid  readily 
dissolves.  The  product  is  treated  with  water  to  separate  the  para- 
derivative,  and  the  liquid  is  distilled  in  a  current  of  steam,  when 
metadibromobenzene  boiljing  at  200°  is  obtained,  the  yield  being 
equal  to  about  10  per  cent,  of  the  bromine  taken.  The  action  of 
chlorine  on  benzene,  in  presence  of  iodine,  yields  the  ortho-  and  para- 
derivatives.  With  aluminium  chloride,  no  other  derivative  is  obtained. 
It  would  seem,  therefore,  that  in  the  reactions  in  presence  of  alum- 
inium chloride  there  is  a  tendency  to  the  formation  of  para-  and 
meta-derivatives. 

Paradibromobenzene,  when  treated  with  methyl  chloride  in  presence 
of   aluminium  chloride,  is  mainly  converted  into  carbonaceous  pro- 
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dacts ;  the  liquid  products,  besides  monobromobenzene,  meta-  and 
])aradi-bromobeiizene,  contain  two  tribromobenzenes  melting  at  44° 
and  119"6°  respectively,  and  yielding  nitro-derivatives  which  melt  at 
93*5°  and  125"  respectively. 

It  would  seem  that  the  aluminium  chloride  first  reduces  the  para- 
dibromobenzene  to  the  monobromo-derivative,  part  of  the  bromine 
becoming  free  and  acting  on  the  mono-derivative  with  formation  of 
the  meta-di-derivative.  At  the  same  time,  another  portion  of  the 
liberated  bromine  forms  tri-derivatives.  These  results  are  analogous 
to  those  obtained  by  Friedel  and  Crafts  by  the  action  of  aluminium 
chloride  on  dichlorobenzene.  C.  H.  B. 

Action  of  Sulphuric  Acid  on  Chlorobenzenes.  By  1st  rati 
{Bull.  Soc.  Chim.,  48,  85 — 41). — 300  grams  of  pentachlorobenzene 
was  heated  with  2000  c.c.  of  Nordhausen  acid  for  seven  to  eight  hours 
per  day  during  15  days.  Hydrogen  chloride,  sulphurous  anhydride, 
and  some  water,  were  given  oif.  At  the  end  of  15  days,  the  acid  was 
decanted  off,  a  fresh  quantity  added,  and  the  heating  continued 
15  days  longer.  No  carbonisation  took  place,  but  a  deep  maroon- 
coloured  substance  gradually  separated.  The  acid  was  neutralised  by 
barium  carbonate  but  no  sulphonic  acid  was  obtained. 

The  maroon- coloured  substance,  after  being  washed  with  water,  dis- 
solved completely  and  rapidly  in  sodium  or  potassium  hydroxide  solu- 
tion, forming  a  deep  red  liquid,  and  when  this  was  filtered  and  acidified 
with  hydrochloric  or  sulphuric  acid,  the  substance  was  re  precipitated. 
When  dried  at  60°,  it  contracts  and  becomes  dark  green  with  a  metallic 
lustre.  It  is  insoluble  in  boiling  water,  which  removes  traces  of  a 
colourless,  crystalline  substance,  but  it  is  soluble  in  concentrated  alcohol, 
very  slightly  soluble  in  ether,  chloroform,  or  carbon  bisulphide,  quite 
insoluble  in  benzene.  The  alcoholic  solution,  which  is  cherry-red  by 
transmitted  light  and  yellowish-green  by  reflected  light,  and  has  very 
great  tinctorial  power,  deposits  no  solid  on  cooling,  hence  it  seems 
probable  that  a  compound  is  formed.  The  substance  will  not  crystal- 
lise from  alcohol,  and  is  not  fusible.  When  heated  to  redness,  it  burns 
and  leaves  a  residue  of  carbon  which  is  only  combustible  at  a  very 
high  temperature.  It  contains  3683  per  cent,  of  chlorine,  and  is  free 
from  sulphur.  The  potassium  salt  is  deep  brown  with  a  metallic 
lustre,  and  is  readily  soluble  in  water,  forming  a  deep  red,  non-dichroic 
solution.  The  barium,  iron,  tin,  mercury,  aluminium,  magnesium, 
cadmium,  nickel,  and  other  salts,  are  obtained  by  double  decomposi- 
tion. They  are  all  pale  or  deep  red,  and  are  insoluble  in  water,  with 
the  exception  of  the  silver  salt,  which  blackens  rapidly,  and  of  the 
mercuric  salt,  which  separates  slowly  from  the  solution.  The  com- 
pound seems  to  have  a  phenolic  function,  and  the  author  proposes  to 
call  it  Fraiicein. 

Francein  is  readily  attacked  and  dissolved  by  cold  fuming  nitric 
acid.  When  heated  in  sealed  tubes  at  150°  to  180°  for  six  hours, 
large,  colourless  crystals,  separate.  Francein  can  also  be  obtained  by 
the  action  of  ordinary  concentrated  sulphuric  acid,  and  in  this  case 
another  substance  of  the  same  composition  as  francein,  but  much 
more  soluble,  is  also  formed  at  the  same  time. 
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Tetrachlorl^Tizene  (200  c.c),  when  heated  to  boiling  with  concen- 
trated sulphuric  acid  (1200  c.c.)  for  105  hours,  is  completely  dissolved 
with  evolution  of  water,  hydroc^en  chloride,  and  large  quantities  of 
sulphurous  anhydride.  No  sulphonic  acid  is  formed,  but  the  chief 
])roduct  is  a  colouring  matter  which  retains  a  volatile  substance  ; 
this  sublimes  at  100°,  crystallises  in  slender  needles,  and  has  an  odour 
resembling  that  of  benzoic  acid.  This  substance  is  removed  by  treat- 
ment with  boiling  water,  when  a  reddish-brown  solid  is  left  easily 
soluble  in  alkalis.  A  considerable  portion  is  soluble  in  boiling  water 
and  especially  in  alcohol,  forming  a  solution  which  is  pale-brown  by 
transmitted  light,  and  dull-green  by  reflected  light.  The  more  soluble 
portion  contains  33*12  per  cent,  of  chlorine  ;  the  portion  insoluble  in 
water  contains  38*72  per  cent. 

In  the  preparation  of  trichlorobenzenesnlphonic  acid,  when  the  sul- 
phuric acid  is  diluted  with  water,  it  yields  a  red  product  insoluble  in 
water,  but  easily  soluble  in  alcohol;  this  is  infusible  and. very  dark- 
coloured  with  a  metallic  lustre. 

The  formation  of  hydrogen  chloride  and  sulphurous  anhydride  in 
these  reactions  is  of  special  interest.  It  is  probable  that  under  the 
influence  of  the  sulphuric  acid,  M'hich  plays  the  part  of  an  oxidising 
agent,  part  of  the  chlorine  leaves  the  benzene  nucleus,  the  sulphuric 
acid  being  reduced.  This  action,  which  is  quite  secondary  with  the 
lower  chlorobenzenes,  becomes  the  dominant  reaction  with  the  higher 
derivatives.  In  the  case  of  the  trichloro- derivative,  both  reactions  are 
well  marked. 

When  pentachloronitrobenzene  is  heated  with  concenti-ated  sul- 
phuric acid,  water  and  hydrochloric  acid  are  given  off  in  large  quan- 
tities, but  very  little  sulphurous  anhydride  is  liberated.  On  diluting 
with  water,  a  crimson  precipitate  forms.  This  substance  is  not 
soluble  in  alkalis,  but  dissolves  in  warm  alcohol  from  which  it 
separates  on  cooling.  A  dilute  alcoholic  solution  is  golden-yellow  by 
reflected  light  and  pale-red  by  transmitted  light.  C.  H.  B. 

Nitrochlorethylbenzenes.  By  Istrati  {Bull.  Soc.  Chim.,  84, 
41 — 43). — Paradichlorethylbenzene  when  boiled  with  concentrated 
sulphuric  acid  and  fuming  nitric  acid  for  50  hours,  fresh  nitric  acid 
being  added  each  day,  yields  a  solid,  crystalline  product  completely 
soluble  in  the  warm  acids,  from  which  it  is  precipitated  by  adding 
water.  This  nitro-derivative  is  readily  soluble  in  a  mixture  of  alcohol 
one  part  and  ether  two  parts.  When  treated  with  boiling  water,  the 
compound,  C6HoCl2Et-]Sr02,  is  dissolved  and  is  deposited  on  cooling. 
It  is  very  soluble  in  alcohol  and  ether,  and  crystallises  in  lamelles 
melting  at  175°.  Its  solution  is  feebly  acid,  and  is  not  precipitated  by 
lead  salts,  and  is  not  oxidised  by  potassium  permanganate  in  the  cold. 
Ferric  chloride  gives  an  abundant  yellowish-white  precipitate. 

The  portion  less  soluble  in  water  has  the  composition  C6Cl2Et(N02)3, 
and  is  easily  soluble  in  alcohol,  ether,  and  benzene.  It  forms  small 
hard  crystals  which  melt  at  about  195°  with  partial  decomposition. 
The  alcoholic  solution  mixed  with  an  aqueous  solution  of  ferric 
chloride  yields  a  slight  precipitate  after  some  time. 

100  grams  of  the  compound  C6H2Cl2Et*N02  was  boiled  for  12  hours 
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with  500  c.c.  of  fuming  nitric  acid,  and  then  with  a  mixture  of  fuming 
nitric  and  sulphuric  acids.  The  product  consists  of  two  isomerides 
which  can  be  separated  by  treatment  with  warm  alcohol.  The  less 
soluble  compound  forms  hard,  white  crystals  which  dissolve  in  ether 
and  melt  at  82°.  The  more  soluble  compound  has  a  strong  aromatic 
odour  and  forms  crystals  melting  at  150°.  These  compounds  contain 
2i  per  cent,  of  chlorine.  C.  H.  B. 

Orthocyanotoluene.  By  S.  Gabriel  and  B.  Weise  (Ber.,  20, 
3197 — '^\^)9) .—Ortliocyanohenzal  chloride,  CN-CsH^'CHClo,  is  prepared 
by  boiling  tbe  oil  obtained  in  the  preparation  of  orthocyanobenzyl 
chloride  (Abstr.,  1887,  1035),  whilst  chlorine  is  being  passed  through. 
It  boils  at  2(')0''.  When  heated  with  fuming  hydrochloric  acid  at  170°, 
orthophthaldehydic  acid,  melting  at  97°,  is  formed.  Strong  sulphuric 
acid  converts  it  into  diphthalide  ether  (m.  p.  221°). 

Orthocya7whe7izotricJiloride,  CN'CeHi'CCla,  is  obtained  by  the  further 
action  of  chlorine  on  the  oil  from  cyanobenzene  chloride,  and  crystal- 
lises from  alcohol  in  monoclinic  crystals  of  a  vitreous  lustre  ;  a  :  b  :  c  = 
1-5464  :  1  :  1-1056  ;  /3  =  73°  53'.  It  melts  at  94—95°,  and  boils  at 
about  280°.  N.  H.  M. 

Action   of  Nitric    Acid    on    Pentamethylbenzene.      By  M. 

GoTTSCHALK  (Ber.,  20,  3286— 3288).— When  oxidised  with  dilute 
nitric  acid,  pentamethylbenzene  yields  tetraraethylhenzeyiecarhoxyliG 
acid,  CeHMerCOOH  [COOH  :  Me^  =  1  :  2  :  3  :  4  :  5].  This  acid  crys- 
tallises from  alcohol  in  colourless  needles,  and  melts  at  165°.  Its 
hariimi  salt  crystallises  in  anhydrous  scales  or  in  tufts  of  needles, 
(CiiII,302)2Ba  4-  2H2O.  When  the  barium  salt  is  heated  with  lime, 
it  yields  prehnitene.  Small  quantities  of  polybasic  acids  were  also 
formed  but  were  not  examined. 

When  dissolved  in  cold  fuming  nitric  acid,  pentamethylbenzene 
yields  dinitroprehnitene.  The  author  believes  that  the  reaction  is 
analogous  to  that  noticed  by  Jacobsen  (Abstr.,  1886,  694),  when 
durene  is  treated  with  fuming  sulphuric  acid,  but  he  has  not  been  able 
to  isolate  hexamethylbenzene  from  the  products  of  the  reaction. 
Nitropentamethylhenze7ie,  C6Me5'N02,  is  obtained  by  the  slow  action  of 
bromine  vapour  on  a  mixture  of  pentamethylbenzene  and  silver  nitrate 
at  ordinary  temperatures.  It  crystallises  from  alcohol  in  long  needles 
melting  at  202°.  L.  T.  T. 

Phenylacetylene  and  Diphenyldiacetylene.  By  A.  F.  Holle- 
MAN  (Ber.,  20,  3080— 3082).— Phenylacetylene  is  prepared  by  boiling 
monobromocinnamene  with  alcoholic  potash.  The  bromocinnamene 
was  obtained  from  ethylbenzene  by  the  method  of  Friedel  and  Bahlson 
(Bull.  80c.  Ghim.,  35,  55). 

Diphenyldiacetylene  is  prepared  by  the  method  of  v.  Baeyer  and 
Landsberg  (Ber.,  15,  57)  ;  it  melts  at  88°  (not  97*,  Glaser,  Annalen, 
154,  151).  Bromine  (4  mols.)  acts  on  diphenyldiacetylene  (1  mol.) 
with  formation  of  a  tetrabromide  melting  at  173°,  and  a  compound 
melting  at  149—153°;  analyses  of  the  latter  point  to  the  formula 
CieHioBr.-CieHioBri.  N.  H.  M. 
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lodophenols.     By  E.  Nolting  and  T.  Stbicker  (Btr.,  20,  3018 — 

8023  ;  compare  this  Journal,  3  874,  259  ;  Zeit.fiir  Chem.  [2],  4,  .'322).— 
Ortliiodophenol  remains  practically  colourless  after  two  years'  exposure 
to  the  air  and  light.  When  treated  with  nitric  acid,  iodine  is  set  free, 
but  chloriodophenol  is  formed  if  chlorine  is  passed  through  its  solu- 
tion in  carbon  bisulphide.  When  fused  with  potassium  hydroxide, 
orthiodophenol  yields  catechol  free  from  resorcinol,  even  at  tempe- 
ratures above  250°. 

Metiodophenol  is  formed  by  the  usual  reactions  from  metiodonitro- 
benzene  and  metamidophenol  ;  it  is  necessary  to  diazotise  raetiodaniline 
in  an  excess  of  acid,  otherwise  a  compound  is  obtained  which 
crystallises  in  red  needles,  melts  at  145°,  and  is  possibly  diiodoxyazo- 
benzene,  CeHJ'Nj'CeHal'OH.  Metiodophenol  crystallises  from  light 
y)etroleum  in  white  needles  melting  at  39°,  or  sublimes  in  small,  snow- 
white  needles  melting  at  40°.  It  is  readily  soluble  in  the  usual 
solvents,  does  not  liberate  iodine  when  treated  with  chlorine  or 
fuming  nitric  acid,  even  when  boiled  with  the  latter,  and  on  fusion 
with  potassium  hydroxide  yields  resorcinol  free  from  catechol. 

Pariodophenol  is  readily  obtained  from  paramidophenol.  It  forms 
long  needles,  melts  at  93 — 94°,  yields  iodine  when  treated  with  nitric 
acid,  but  not  with  chlorine,  and  on  fusion  with  potassium  hydroxide 
at  higher  temperatures,  yields  resorcinol  instead  of  quinol. 

To  explain  the  formation  in  fusions  with  potash  or  soda  of  resorcinol 
from  ortho-  and  para-derivatives,  and  of  catechol  from  meta-deriva- 
ti  ves  without  assuming  t  he  occuirence  of  intramolecular  change,  Nolting, 
recalling  the  fact  that  fused  alkalis  sometimes  act  as  oxidising,  and 
sometimes  as  reducing  agents,  suggests  that  both  these  actions  occur 
during  fusion  ;  1  :  3  bromophenol,  for  example,  being  tirst  oxidised  to 
1:2:3  dihydroxybromobeuzene,  which  is  then  reduced  to  catechol. 

W.  P.  W. 

Solid  Orthiodophenol  from  Iodine  and  Sodium  Phenoxide. 

By  C.  ScHALL  (Ber.,  20,  3362—3364). — When  the  orthiodophenol 
obtained  by  the  action  of  iodine  on  sodium  phenoxide  (Abstr.,  1883, 
1109)  is  kept  for  some  months,  crystals  separate,  melting  at  42 — 43''. 
These  dissolve  sparingly  in  hot  water,  and  separate  as  an  oil  which 
crystallises  when  a  crystal  is  added.  It  then  melts  at  39 — 40°.  An 
iodine  determination  and  the  vapour-density  show  that  the  substance 
is  pure  orthiodophenol.  The  crystals  are  at  first  lustrous  and  trans- 
parent, but  become  slightly  red  when  exposed  to  air ;  they  are  doubly 
refractive,  and  are  probably  monoclinic  (compare  Neumann,  Annalen, 
241,  Q7).  N.  H.  M. 

Occurrence  of  Catechol  in  Raw  Beet-sugar.  By  E.  0.  v. 
LiPPMANN  (Ber.,  20,  3298 — 3o01). — The  author  has  examined  a  samp'e 
of  raw  beet-sugar  which  showed  a  strong  reducing  action  on  Fehling  s 
solution,  but  from  its  mode  of  manufacture  could  not  contain  invert- 
sugar.  An  ethereal  extract  yielded  small  quantities  of  catechol  and  of 
an  acid,  C9H10O4,  which  showed  most  of  the  properties  of  catechol, 
and  yielded  that  substance  when  heated.  The  author  cannot  tell 
whether  these  substances  were  derived  from   the  beetroot,  or  were 
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formed  by  the  decomposition  of  part  of  tlie  carbohydrates  during  the 
process  of  mannfactnre. 

Catechol  reduces  Fehling's  solution,  but  not  Soldaini's  solution,  and 
the  author  therefore  advises  the  use  of  the  latter  in  preference  to 
Fehling's  solution  in  sugar  testing.  L.  T.  T. 

Hydroxyquinones.  By  R.  Nietzki  and  F.  Kehrmann  (Ber.,  20, 
8150 — 3153). — The  authors  try  to  prove  experimentally  that  the 
formula  of  tetrahydroxyquinone  is,  C6(OH)402  [0:0=1:4],  and 
that  of  rhodizonic  acid,  C6(OH)204  [OH  :  OH  =  3  :  6].  By  mixing 
an  aqueous  solution  of  tetrahydroxyquinone  with  a  salt  of  orthotoluyl- 
enediamine,  and  adding  sodium  acetate,  a  green,  crystalline  sub- 
stance is  precipitated.  This  dissolves  in  alkalis  and  dilute  mineral 
acids  ;  when  dried  at  increased  temperatures,  it  turns  brown,  and  is 
ultimately  converted  into  the  azine  of  rhodizonic  acid  ;  when  oxidised 
it  yields  diquinoylazine,  C604!N2C7H6.  From  its  marked  basic  pro- 
perties, it  Avas  thought  that  only  one  nitrogen-atom  had  entered  into 
reaction,  and  that  its  formula  was  C6(OH)40:NC-H6NHo,  analysis 
showed,  however,  that  its  true  composition  was  C13H10N2O4,  and  two 
formulae, 

CeCOH)^/  I  \C7H6  [N :  N  =  1 :  2],  or  CeO(OH)3<^jj  >aH6 

[N  :  NH  :  0  =  1  :  2  :  4],  are  suggested.  Now  if  tetrahydroxyquinone 
is  an  orthoquinone,  it  would  react  with  diamines  even  when  the  hydro- 
gen of  the  hydroxy  1-group  is  displaced ;  but  with  tetrabenzoyltetrahy- 
(Iroxyquinone  no  reaction  takes  place.  By  heating  tetrahydroxy- 
quinone with  acetic  chloride,  a  yellow,  crystalline  diacetyl-deviYiitive, 
C602(OAc).(OH)2,  is  obtained  ;  it  melts  at  205°,  is  soluble  in  alcohol 
and  ether,  but  less  readily  in  water  ;  it  acts  like  a  bibasic  acid,  and 
with  orthotoluylenediamine  yields  a  compound  very  similar  to  that 
obtained  from  tetrahydroxybenzene ;  it  is  moreover,  in  its  whole 
behaviour,  very  similar  to  chloranilic  acid,  and  has  therefore  the  con- 
stitution [(0H)3  :  (0Ac)2  =  2:5:3:6].  From  these  results,  it 
follows  that  tetrahydroxyquinone  is  a  paraquinone,  and  that  the 
second  of  the  above  formula)  shows  the  constitution  of  the  compound 
formed  with  orthotoluylenediamine.  F.  S.  K. 

Dinitrosocresorcinol.  By  S.  v.  Kostanecki  (Ber.,  20,  3133 — 
3137). — As  paraquinon-oximes  are  obtained  by  acting  on  monhydric 
phenol-derivatives  with  nitrous  acid,  it  is  usually  accepted  that  when 
more  than  one  isonitroso-group  enters  into  a  polyhydric  phenol,  each 
takes  up  the  para-position  with  respect  to  a  hydroxyl-group.  The 
symmetrical  foi-mula  C6H20o(NOH)o  [O2  :  (N0H)2  =  1  :  3  :  5  :  6]  has 
therefore  been  given  to  dinitrosoresorcinol,  and  its  correctness  is  the 
subject  of  this  research. 

Resorcinol  and  orcinol  give  dinitroso-compounds  when  treated 
with  only  one  molecule  of  nitrous  acid,  but  from  betorcinol 
C6H2Me2(OH)2  [Meg  :  (0H)3  =1:4:3:5]  a  mono-derivative  only  is 
obtained  even  with  an  excess  of  nitrous  acid,  and  this  abnormal 
behaviour  can  only  be  explained  by  the  supposition  that  the  methyl 


264  ABSTRACTS  OF  CHEMICAL  PAPERS. 

radicle  occupies  the  position  which  would  be  taken  np  by  the  second 
isoiiitroso-group.  The  formula  of  dinitroso-orcinol  is  therefore 
CeHMeCNOH)^  [Me  :  (NOH)^  :  O2  =  1  :  2  :  4  :  3  :  5],  and  of  dini- 
trosoresorcinol,  C6H2(NOH)202  [(NOH),  :  C,  =  1  ;  3  :  2  :  4].  These 
formulee  are  supported  by  the  behaviour  of  cresorcinol,  C6H3Me(OH)2 
[Me  :  (0H)2  =  1:2:  4],  towards  nitrous  acid,  a  dinitroso-derivative 
being  produced.  Since  in  cresorcinol  there  is  only  one  para-position 
free,  it  is  probable  that  the  symmetrical  formula  for  dinitrosoresorcinol 
is  wrong.  Binitrosocresorcinol  was  obtained  in  the  form  of  a  pale- 
green  substance,  which  cry.^fcallises  with  1  mol.  H2O.  When  heated 
in  a  capillary  tube  above  160°,  it  explodes ;  it  is  sparingly  soluble  in 
water  and  alcohol,  insoluble  in  ether,  chloroform,  and  benzene. 
Kitric  acid  oxidises  it  to  dinitrocresorcinol,  C6KMe(NOo)2(OH)2, 
which  crystallises  in  long,  yellow  needles,  and  melts  at  90°,  it  is 
sparingly  soluble  in  cold,  more  readily  in  hot  water,  readily  soluble 
in  ether  or  alcohol;  it  imparts  a  bright-yellow  colour  to  animal 
fibres.  It  is  probable  that  dinitrosocresorcinol  has  the  formula 
CfiHOaCNOHjsMe  [Oo  :  (NOH),  :  Me  =  1  :  3  :  2  :  4  :  6],  and  that 
dinitrosoresorcinol  has  an  analogous  constitution,  namely  [O2  :(N0H)2 
=  1:3:2:4].  F.  S.   K. 

Action  of  Nitrous  Acid  on  Anethoil.  By  P.  Toenxies  (Ber.,  20, 
2982  —  2987). — The  compound  of  anethoil  and  nitrous  acid, 
OMe-CeH4-C3H5(No03)  (Abstr.,  1879,  35,  517),  as  already  described 
(Abstr.,  1881,  167),  when  heated  with  alcohol  or  aqueous  potash, 
yields  an  isomeric,  crystalline  product,  which  dissolves  readily  in 
alkalis,  but  is  precipitated  by  acids  from  the  solution,  with  the  loss 
of  the  elements  of  a  molecule  of  water,  in  the  form  of  a  well- 
crystallised  compound,    OMe'CeH^'C*^^  q  ^.      This   substance,  by 

the  action  of  alcoholic  potash,  is  converted  into  an  isomeric  com- 
pound, which  readily  yields  methoxycyanobenzene,  OMe'CeHi'CN, 
when  heated  with  hydrochloric  acid.  The  compound  of  anethoil  and 
nitrous  acid,  in  addition,  forms  an  acetate, 

OMe-C6H4-C(NOAc)-CMeH(ONO), 

when  treated  with  acetic  chloride,  and  on  these  grounds  is  now 
regarded  by  the  author  as  an  isonitroso-derivative  of  the  formula 
OMe-C6H4-C(N-OH)'CMeH(ONO).  The  acetate  cannot  be  distilled 
in  a  vacuum  without  undei-going  decomposition  into  acetic  acid  and 
the  nitrosoketone,  OMe*C6H4-C(N-OH)*COMe,  which  forms  an  oil 
readily  crystallising  in  j^ellow  needles.  This  compound  is  easily 
decomposed  by  boiling  hydrochloric  acid,  yielding  hydroxylamine 
and  the  diketone  OMe'CeHi'CO'COMe,  which  can  also  be  obtained  by 
treating  the  compound  of  anethoil  and  nitrous  acid  with  hydrochloric 
acid  in  the  cold  ;  it  is  a  yellow  oil,  and  reacts  with  phenylhydi'uzine 
to  form  the  beautifully  crystalline  dihydrazide, 

OMe-C6H4-C  (]Sr2HPh)CMe-N2HPh. 

The  isonitrosoketone  is  obtained  also  when  the  compound  of  anethoil 
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and  nitrous  acid  is  treated  with  alcoholic  potash,  and  the  product, 
after  the  evolution  of  nitrous  oxide  has  ceased,  is  dissolved  in  water 
and  precipitated  by  hydrochloric  acid.  On  reduction,  it  is  converted 
into  two  compounds,  one  of  which  is  the  base  OMe-CfiHi'CHAcNHo, 
and  the  second  is  the  ketone  OMe'CeH^-CHoAc,  derived  from  this  by 
loss  of  ammonia.  This  ketone  is  an  oil  of  pleasant  odour,  boils  at 
264",  and  yields  an  oily  compound  with  phenylhydrazine.  The 
ketonic  base  also  forms  a  condensation  compound  with  phenyl- 
hydrazine,  and  is  converted  into  the  acetate,  OMe-CeHi'CHAcNHAc, 
by  the  action  of  acetic  anhydride,  whilst  its  solution  in  hydrochloric 
acid,  if  treated  with  aqueous  potash,  yields  a  condensation  compound, 

OMe-C6HrCH<^^^^'j^>CH-C6H4-OMe.     This   tertiary   base    does 

not  react  with  acetic  acid  or  nitrous  acid,  but  forms  with  methyl 
iodide  at  100°  a  beautifully  crystalline  hydriodide  of  a  mono- 
methj^lated  base ;  on  heating  this  it  is  readily  converted  into  methyl 
iodide  and  the  orio^inal  base,  but  fdrms  with  aqueous  soda  a  scarlet- 
red  powder  yielding  well-crystallised  salts  with  hydrochloric  acid 
and  platinic  chloride. 

The  addition  product  of  cinnamene  and  nitrous  acid,  C2H3Ph(!N'203), 
exhibits  properties  very  similar  to  those  of  the  anethoil  compounds. 
By  reduction,  it  yields  a  base,  C2H3Ph(OH)-NH2,  and  on  treatment 
with  sulphuric  acid,  is  converted  into  phenylnitroethylene  with  the 
evolution  of  nitrous  oxide.  When  the  cinnamene  additive  compound 
is  treated  with  aniline,  nitrous  oxide  is  also  evolved,  and  a  new 
base  probably  of  the  formula  NHPh-CH(OH)-CPh  :  NOH  is  obtained ; 
this  is  decomposed  by  hydrochloric  acid  into  benzaldehyde,  benzo- 
nitrile,  and  aniline.  A  similar  reaction  also  occurs  when  ammonia 
and  methylamine  are  employed  instead  of  aniline,  and  in  this  respect 
the  cinnamene  compound  differs  from  the  anethoil-derivative,  since  the 
latter  when  treated  in  like  manner  with  ammonia  and  methylamine 
yields,  with  evolution  of  nitrous  oxide,  the  diketone, 

OMe-CeH^-CO-COMe, 

as  chief  product,  only  small  quantities  of  the  bases 

OMe-C6H4-C(NOH)-CHMe-NH2, 

and  OMe-C6H4-C(]N'OH)-CHMe-NHMe  being  obtained.  The  research 
is  being  continued.  W.   P.  W. 

Action  of  Phosphorous  Pentasulphide  on  Aniline.  By"  A. 
Knop  (Ber.,  20,  3352—3353).  When  phosphorous  pentasulphide  is 
heated  with  aniline  at  a  temperature  not  exceeding  150°,  and  the 
product  is  steam- distilled  and  crystallised  from  alcohol,  the  compound 
PS'CisHigNa  is  obtained  in  monoclinic  crystals,  melting  at  153"  ;  the 
reaction  is  accompanied  by  a  violent  evolution  of  hydrogen  sul- 
phide. 

Chevrier  (Zeif.  fur  Ghem.,  1868,  569),  by  the  action  of  phosphorus 
sulphochloride  on  aniline,  obtained  an  amorphous  compound  melting 
at  78"",  of  the  same  percentage  composition  as  that  described  above. 

N.  H.  M. 
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Sandmeyer's  Reaction.  Substitution  of  Cyanogen  for  the 
Amido-group.  By  F.  Ahiiens  (Ber.,  20,  2952— 2958).— Tl-e  three 
isomeric  arnidophenols,  when  diazotised  and  heated  with  Sandmeyer's 
solution  of  potassium  cyanide  and  copper  sulphate  (Abstr,,  1885, 
149),  are  readily  converted  into  the  corresponding  cyanophenols  ^com- 
pare next  Abstract).  To  obtain  a  good  yield  of  orthocyanophenol, 
it  is  necessary  to  separate  the  diazochloride  of  orthamidophenol 
before  treatment  by  Sandmeyer's  method,  but  this  step  can  be  omitted 
in  the  other  two  cases.  Orthanisidine  can  in  like  manner  be  con- 
verted into  cyananisoil. 

Paramidoacetophenone,  on  similar  treatment,  yields  cyanacetrj])he- 
none,  CN*C6N4*COMe.  This  crystallises  in  white  needles,  melts  at  60 — 
61°.  is  insoluble  in  M^ater,  but  readily  soluble  in  alcohol  and  ether,  and  on 
hydrolysis  is  converted  into  Meyer's  acetylbenzoic  acid  (m.p.  =:  200°). 
The  oxime,  CN-CeHi'CMeiNOH,  crystallises  in  white  scales  melting 
at  160''.  Paramidobenzophenone,  under  like  conditions,  forms  a 
cyanohenzophenone,  CN*C6H4*COPh,  crystallising  in  yellowish-w^hite 
granules  melting  at  107 — 108°,  and  this,  on  hydrolysis,  yields  para- 
benzoylbenzoic  acid.  The  oxime,  CN'CeHi'CPhilS'OH,  crystallises  in 
white  scales  and  melts  at  176°. 

When  paramidodimethylanilineis  silnilarly  treated,  and  the  product 
extracted  with  ether,  an  oil  is  obtained  which  could  not  be  purified, 
but  probably  consists  of  dimethylamidobenzonitrile,  C]N''C6H4*NMe2, 
since,  on  hydrolysis  with  alcoholic  potash,  it  yields  an  acid  identical 
with  Michler's  paradiraethylamidbhenzoic  acid. 

The  author  has  not  succeeded  in  converting  sulphanilic  acid  into 
cyanobenzenesulphonic  acid  by  this  reactioli.  W.  P.  W. 

Orthocyanophenol.  By  V.  Meyer  (Ber.,  20,  3289).— Repeating 
Ahrens'  experiments  on  the  effect  of  Sandmeyer's  reaction  on  amido- 
phenol,  the  author  entirely  failed  to  get  the  cyanophenol  described  by 
Ahrens  (preceding  Abstract),  but  obtained  salicouitrile  (Tiemann, 
this  vol.,  p.  276).  L.  T.  T. 

Derivatives  of  Paramidoisobutylbenzene.  By  C.  Gelzer 
(Ber.,  20,  3253 — 8259) . — Nitracetylamidoisohutylhenzene, 

aHg-CeHaCNOO-NHAc, 
is  obtained  on  nitrating  acetylamidoisobutylbenzene  at  0°  ;  it  crystal- 
lises in  slender,  yellow  needles,  and  melts  at  250 — 252°,  with  some 
decomposition.       When    reduced,    an     anhydro-base    seems    to     be 
formed. 

Nitramidoisohtdylhenzene,  QJlg'C^.iC^O^)'^^^^  prepared  by  the 
action  of  cold  alcoholic  potash  on  the  acetyl-corapound,  crystallises 
in  yellowish-red,  short  needles  or  plates,  melts  at  106-5°,  is  only 
sparingly  soluble  in  hot  water,  readily  in  alcohol,  benzene,  and  ether. 
The  salts  are  very  soluble,  and  are  not  characteristic. 

Diamidoisohutylbenzene,  C4H9*C6H3(NHo)2,  obtained  by  the  reduction 
of  the  preceding  compound,  crystallises  in  micaceous,  colourless  scales 
or  tables,  melts  at  97*5°,  distils  at  280 — 282°,  and  is  sparingly  soluble 
in  cold,  readily  soluble  in  hot  water  and  in  alcohol,  ether,  and 
benzene.      The    hydrochloride,   CioHi6N2,2HCl,   forms  lustrous,    white 
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plates ;  the  picrate  crystallises  in  slender,  yellow  needles ;  the 
oxalate  forms  thin,  white  plates.  Like  other  orthodiamines,  it  forms 
compounds  with  phenaiithraquinone  and  benzil. 

Phena7itliraisohutyIphenazine,    \         \\    \  ^CeHa'CiHg,      prepared     by 

adding  the  diamido-base  to  a  solution  of  phenanthraquinone  in  glacial 
acetic  acid,  crystallises  in  pale-yellow,  interlaced  needles,  melts  at 
146"5'',  and  is  very  sparingly  soluble  in  hot  water  or  cold  alcohol,  readily 
in  ether  or  benzene.  It  is  not  decomposed  when  boiled  with  hydro- 
chloric acid.  With  concentrated  sulphuric  acid,  it  gives  a  charac- 
teristic cherry-red  coloration. 

CPh-C-N 
JBenziloisobutylphenazine,  \         \\    |  NCeHs'CiHg,  forms  nearly  white, 

CPlrC-N^ 
slender  needles,  melts  at  144°,  is  insoluble  in  water,  moderately 
soluble  in  alcohol,  and  readily  in  benzene,  ether,  and  carbon  bi- 
sulphide. It  has  very  feeble  basic  powers,  but  a  hydrochloride, 
(C24H22l^2)2,HCl,  is  described  ;  it  forms  a  greenish,  crystalline  powder, 
and  is  decomposed  when  dissolved.  A.  J.  G. 

Condensation  of  Chloral  Hydrate  with  Tertiary  Aromatic 
Amines.  By  0.  Knofler  and  P.  Boessneck  (Ber.,  20,  3193—3195). 
—The  compound,  CCl3-CH(OH)-Cf,H4-NMe2  (Abstr.,  1886,  458),  is 
best  prepared  by  treating  a  solution  of  200  grams  of  chloral  hydrate 
in  300  grams  of  dimethylaniline  with  110  grams  of  powdered  zinc 
chloride.  After  some  weeks,  the  viscous  mass  becomes  crystalline. 
The  base  is  then  converted  into  the  hydrochloride.  The  yield  is 
82  per  cent,  of  the  theoretrical.  The  sulphate  crystallises  in  cubes  more 
soluble  than  the  hydrochloride. 

Paradir/iefhylaniidohenzylidene-plienylhydrazinej 

NMe2'C6H4-CH:i^2HPh, 

crystallises  in  needles  melting  at  148°. 

Faradimethylamidobenzaldoxime,  NMe2*C6ll4'CH!N'OH,  crystallises 
in  yellowish-brown  plates  melting  at  144°.  N.  H.  M. 

Action  of  Aromatic  Diamines  on  Sugar.    By  P.  Griess  and 

G.    Harrow    (-Ber.,    20,    3111 — 3118). — Arabino-ortliodiamidohenzene, 

NH 
C6H4<^-[^TT^C5Hs04,    is   obtained    by   mixing   aqueous   solutionsv  of 

orthodiamidobenzene  (1  mol.)  and  arabinose  (2  mols.).  The  whole  is 
evaporated  nearly  to  dryness,  water  being  added  as  it  evaporates  until 
the  amount  of  crystals  no  longer  increases.  It  crystallises  from  boil- 
ing water  in  small,  white  needles,  which  melt  with  decomposition  at 
235° ;  it  is  sparingly  soluble  in  boiling  water,  less  soluble  in  alcohol, 
and  almost  insoluble  in  ether.  It  has  a  slightly  bitter  taste,  does  not 
reduce  Feb  ling's  solution,  and  is  dextrorotatory.  Aqueous  potash 
dissolves  it  readily.  Boiling  concentrated  hydrochloric  acid  and 
boiling  aqueous  potash  have  no  action  on  it.  The  hydrochloride  crys- 
tallises from  water,  in  which  it  is  readily  soluble,  in  globular  groups 
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of  very  small  plates.  It  is  sparingly  soluble  in  dilute  hydrochloric 
acid.  The  hydrobrnmide  resembles  the  hydrochloride.  The  formation 
of  arabinodiamidobenzene  is  similar  to  that  of  gluco-orthodiamido- 
benzeno  (Abstr.,  1887,  930),  assuming  arabinose  to  have  the  formula 
C6H,o05  (Kiliani,  Abstr.,  1887,  465). 

Arahinometaparadiamidofoliiene,     CeHaMe^C^-j^TT^ CftHgO*,  prepared 

similarly  to  the  coraponnd  above  described,  crystallises  in  small, 
white  needles  having  a  slightly  bitter  taste.  It  melts  at  238°,  and  is 
more  sparingly  soluble  than  the  orthodiamidobenzene-deiivative,  to 
which  it  is  in  other  respects  very  similar. 

Arahino-^l-diamidohenzoic  acid,  COOH'CeHa-c^-^^jj^CsHgOi  +  2H2O, 

crystallises  in  needles  melting  with  decomposition  at  235".  It  is 
sparingly  soluble  in  boiling  water,  less  soluble  in  alcohol.  It  is 
dextrorotatory,  reddens  litmus,  and  does  not  reduce  Fehling's  solution. 
The  barium  salt  is  a  white,  amorphous  substance ;  the  silver  salt 
forms  a  white,  sandy  powder.  The  hydrochloride  crystallises  from 
dilute  hydrochloi'ic  acid  in  small,  white  needles ;  it  is  decomposed  by 
water. 

Galacto-ortliodiamidohenzene,    C6H4<^,^-rT>>C6Hio05,   resembles    the 

arabino- derivative  in  physical  and  chemical  properties.  It  melts  at 
246°  with  decomposition.  The  hydrorhloride  with  1|-  mol.  HoO,  and 
the  hydrohromide  crystallise  in  needles  and  are  very  readily  soluble  in 
water,  sparingly  soluble  in  hydrochloric  acid. 

Galacto-y-diamidohenzoic  acid,  COOH-C6H3<^-^jt->C6Hio05  +  HjO, 

crystallises  in  needles.  It  completely  resembles  the  corresponding 
arabino-acid.  N.  H.  M. 

Decomposition    of    Diazo-compounds.     By  I.    Rem  sen    and 

W.  R.  Orndorff  {Amer.  Chem.  /.,  9,  387— 399).— Pure  and  dry 
diazobenzene  nitrate  was  decomposed  by  warming  it  with  ten  times 
its  weight  of  absolute  alcohol.  The  several  products  obtained, 
calculated  on  the  weight  of  nitrate  taken,  were  phenetoil  16  per  cent., 
ortbonitrophenol  7  per  cent.,  dinitrophenol  3"5  per  cent.,  benzene 
1'8  per  cent.,  and  considerable  quantities  of  tarry  matter  from  which 
nothing  definite  could  be  separated ;  no  aldehyde  was  observed. 
Griess  had  previously  noticed  the  production  of  nitrophenols,  and 
attributed  them  to  his  not  having  used  absolute  alcohol,  but  that  this 
explanation  is  not  correct  is  shown  by  the  above,  and  by  the  fact  that 
dry  diazobenzene  nitrate  when  heated  with  dry  toluene  yields  20  to 
24  per  cent,  of  ortbonitrophenol,  but  no  dinitrophenol.  Using  50  per 
cent,  alcohol  for  the  decomposition,  the  quantities  of  nitropherols 
formed  are  increased,  whilst  the  yield  of  phenetoil  and  especially  of 
benzene  is  decreased.  Using  dry  diazobenzene  sulphate  and  absolute 
alcohol,  30  per  cent,  of  phenetoil  and  1*5  per  cent,  of  benzene  were 
obtained,  and  using  toluene  in  place  of  the  alcohol,  paraphenol- 
siilphonic  acid  is  formed.  The  last  decomposition,  namely,  elimina- 
tion of  nitrogen  and  rearrangement  of  the  constituents  of  the   mole- 
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cule,  corresponds  with  that  undergone  by  the  nitrate: — CeHj-Nz'O'NOa 
=  C6H4(OH)-N02  +  N2.  Phenetoil  boils  at  170°,  and  when  treated 
with  fuming  nitric  acid  yields  dinitrophenol  (m.  p.  86 — 87°).  This  is 
very  nearly  the  melting  point  of  dinitrobenzene  (899°),  and  hence 
the  misstatement  that  benzene  is  the  principal  product  of  the  decom- 
position of  diazobenzene  with  alcohol. 

When  orthodiazotolaene  sulphate  is  heated  with  absolute  alcohol, 
the  principal  product  is  orthocresyl  ethyl  ether  (30  per  cent.)  ;  neither 
toluene  nor  aldehyde  could  be  detected.  With  the  para- compound,  the 
decomposition  is  quite  different,  18  per  cent,  of  toluene  and  11  per 
cent,  of  paracresyl  ethyl  ether  being  obtained,  as  well  as  aldehyde. 
Metadiazotoluene  sulphate  and  absolute  alcohol  yield  neither  aldehyde 
nor  toluene,  but  metacresyl  ethyl  ether  is  formed  (55  per  cent,  reckoned 
on  the  metatoluidine  employed).  The  metatoluidine  was  prepared 
from  paratoluidine  by  nitrating  the  acetyl-derivative,  eliminating  the 
amido-group,  and  reducing  the  metanitrotoluene.  In  this  case,  it  is  to 
be  noticed  that  the  diazo-group  is  readily  displaced  by  hydrogen,  a 
yield  of  68" 7  per  cent,  being  obtained. 

The  authors  conclude  that  the  presence  of  a  paraflBn  residue  in  the 
para-position  relatively  to  the  diazo-group  is  favourable  to  the  displace- 
ment of  the  diazo-group  by  hydrogen.  Wroblewski,  from  a  study  of 
the  three  chlorotoluidines,  concludes  that  in  the  decomposition  of  the 
diazo-compounds  by  alcohol  the  norDial  reaction  (production  of  the 
hydrocarbon)  suffers  a  change  due  to  the  influence  of  the  halogen 
when  it  occupies  the  para-position  relatively  to  some  other  substitu- 
ting group.  This  conclusion  is  contradicted  by  the  author's  experi- 
ments. Of  the  nine  recorded  cases  of  mono- substituted  amido-benzene 
compounds  that  undergo  Griess' reaction,  eight  contain  the  two  groups 
in  the  para-position.  An  examination  of  the  80  or  90  cases  in  which 
two  or  more  groups  are  present  besides  the  amido-group,  and  in 
which  the  diazo-group  is  displaceable  by  hydrogen,  also  shows  that  in 
nearly  all  cases  the  amido-group  is  in  the  para-position  with  respect  to 
some  other  group.  H.  B. 

Diphenylpara-azophenylene.  By  E.  v.  Bandrowskt  (Monatsh.,  8, 
475 — 483). —  In  a  former  paper  (Abstr.,  1886,  1023),  the  author 
showed  that  the  product  of  the  oxidation  of  diphenylamine  in  alkaline 

NPh 

solution  is  a  diphenylpara-azophenylene,  C6H4<^-jyTp,  ]>,  a  view  con- 
firmed by  its  ready  hydrogenation  into  a  leuco- product ;  the  latter 
seems  to  be  identical  with  Calm's  diphenylparaphenylenediamine. 
To  confirm  this  view,  this  substance  was  prepared  according  to  Calm's 
directions  from  quinol  and  aniline  heated  with  a  mixture  of  zinc  and 
calcium  chlorides  in  a  sealed  tube  at  200 — 210°.  Thus  prepared,  the 
melting  point  of  the  compound  was  found  to  be  132 — 135°,  instead  of 
152°  as  assigned  to  it  by  Calm.  The  same  melting  point  was  found 
for  the  substance  CisHieNj,  prepared  by  the  author's  method;  hence 
there  can  be  no  doubt  as  to  the  identity  of  the  two  compounds  in 
question.  This  identity  was  further  confirmed  by  the  conversion  of 
the  diphenylparaphenylenediamine,  prepared  by  either  method,  into 
the  oxidation  product  of  diphenylamine,  CisHuNa,  which  was  effected 
VOL.  Liv.  t 
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either  directly  by  moderate  oxidation  with  hydrogen  peroxide,  or  indi- 
rectly by  decomposition  of  the  dinitroso-derivative  in  hot  alcoholic 
solution.  This  dinitroso-derivative,  formed  by  passing  nitrous  fumes 
into  a  cold  alcoholic  solution  of  diphenylparaphenylenediamine,  forms 
yellow,  glistening  crystals,  melting  at  120°  with  decomposition.  It 
gives  an  intense  red  coloration  with  sulphur  and  nitric  acid,  and  is 
converted  by  hydrogenation  with  zinc-dust  and  acetic  acid,  into 
diphenylpara-azophenylene,  and  on  boiling  with  alcohol,  into  diphenyl- 
para-azophenylene  and  nitric  oxide.  On  bromination  in  chloroform 
solution,  diphenylpara-azophenylene  gives  a  bromo-derivative, 

CiBHsBreNa  or  CisHioBr^Na. 

This  forms  acicular  crystals  melting  at  243°.  It  dissolves  in  nitric 
acid  with  production  of  a  dirty-green  colour.  On  dilution  a  reddish 
precipitate  of  a  dinitro-derivative  is  obtained,  but  this  probably  con- 
fc-ists  of  two  isomeric  substances.  V.  H.  V. 

Substitution  in  Azo-compounds.  By  E.  N^olting  (Ber.,  20, 
2992 — 2998). — Amidoazobenzeue  yields  several  crystalline  compounds 
when  nitrated,  none  of  which,  however,  are  identical  with  1  :  4  or  1  :  3 
C6H4(N02)-N  IN-CeHi'NHs.  The  nitro-group  seems  to  enter  the 
amidated  group,  since  aniline  was  obtained  by  the  reduction  of  the 
compound. 

When  phenylazodimethylaniline  (dimethylamidoazobenzene)  is  dis- 
solved in  concentrated  sulphuric  acid  (66°  B.),  nitrated  in  a  freezing 
mixture  with  a  mixture  of  50  per  cent,  nitric  acid  (1  part)  and 
sulphuric  acid  (2  parts),  and  the  product  poured  into  water,  a  nifro- 
derivative,  PhN  !N*C6H3(N02)*NMe2,  is  obtained,  which  crystallises 
in  black  needles  with  a  greenish  iridescence,  and  melts  at  198°  ;  it  is 
insoluble  in  water,  sparingly  soluble  in  alcohol  and  ether,  readily 
soluble  in  benzene.  It  is  a  feeble  base,  and  on  reduction  yields  aniline 
and  another  base,  probably  dimethyltriamidobenzene.  An  isomeric 
m^ro-derivative,  N0o*C6H4-]Sr2'C6H4'NMeo,  is  also  formed,  identical  with 
that  prepared  by  Meldola  (Trans.,  1884,  107).  This  crystallises  in 
needles,  melts  at  225 — 226°,  and  is  sparingly  soluble  in  alcohol,  ether, 
and  benzene.  On  reduction  with  ammonium  sulphide,  it  yields  amido- 
dimethylamidoazobenzene  melting  at  186 — 187°,  and  with  tin  and 
hydrochloric  acid  it  is  converted  into  paraphenyleuediamine  and 
dimethylparaphenylenediamine. 

When  paratolylazodimethylaniline  is  nitrated  in  like  manner,  it 
yields  a  ?ii^?*o-derivative,  C6H4Me-]S'2-C6Hs(X02)-NMe2,  which  crystal- 
lises in  long,  bright  red  needles,  melts  at  181°,  and  is  sparingly  soluble 
in  alcohol  and  ether,  readily  soluble  in  benzene.  It  is  a  feeble  base,  and 
on  reduction  is  converted  into  paratoluidine  and  a  readily  decomposable 
base.     The  isomeric  bases,  C6H3Me(]N'02)-N2*C6H4-NMe2 

[Me  :  :N-02  :  ^2  =  4  :  2  :  I], 

crystallising  in  brownish-red  scales  melting  at  159 — 160°,  and 
[Me  :  NO2  :  N2  =  4  :  3  :  1],  crystallising  in  red  prisms  melting  at 
146 — 147°,  were  prepared  for  purposes  of  comparison. 
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If  pbenylazodimetliylaniline  is  sulphonated  with  100  per  cent,  sul- 
plmric  acid  at  100°,  a  sulphonic  acid,  S03H'C6H4-]!^2*C6H4-N"Me2,  is 
formed,  identical  with  that  obtained  by  Mohlau  (Abstr.,  1884,  1149). 
Paratolylazodimethylaniline  can  be  sulphonated  by  dissolving  it  in 
100  per  cent,  sulphuric  acid  and  heating  at  100°  with  sulphuric 
acid  containing  66  per  cent,  of  sulphuric  anhydride ;  the  resulting 
sulphonic  acid,  S03H-C6H3Me'N2*C6H4*]S'Me2,  crystallises  in  violet 
prisms,  and  is  soluble  in  hot  water  and  alcohol,  yielding,  like  its  salts, 
red-coloured  solutions.  On  reduction,  it  is  converted  into  dimethyl- 
paraphenylenediamine  and  metamidoparatoluenesulphonic  acid.  These 
experiments  were  made  in  conjunction  with  T.  Baumann. 

When  phenylazophenol  (oxyazobenzene)  is  nitrated  under  the  above 
conditions,  the  m^^ro- derivative,  N02'C6H4'ISr2'C6H4*OH,  forms  the 
chief  product.  This  crystallises  in  reddish-brown  needles,  melts  at 
2L1°,  and  is  identical  with  that  obtained  from  phenol  and  diazotised 
paranitraniline.  The  isomeric  nitro-derivatives,  [NO2  :  N2  =  1  :  2], 
crystallising  in  orange-yellow  needles  melting  at  126°,  and  [NOi  :  Ng 
=  1  :  3],  crystallising  in  red  needles  melting  at  155 — 157°,  were  also 
prepared  for  purposes  of  comparison.     A  c^mi'itro-derivative, 

is  also  formed  during  the  nitration,  and  constitutes  the  chief  product 
if  twice  the  quantity  of  nitric  acid  is  employed.  It  crystallises  in 
orange-red  needles,  melts  at  200°,  and  is  identical  with  the  compound 
obtained  from  diazotised  1:2:4  dinitraniline  and  phenol.  These 
experiments  were  made  in  conjunction  with  T.  Strieker. 

W.  P.  W. 

Diazoamido-compounds.  By  E.  Nolting  and  F.  Binder  (Ber., 
20,  3004 — 3018). — The  authors  have  prepared  the  diazoamido-com- 
pounds from  paratoluidine  and  diazobenzene  chloride  and  from  aniline 
and  diazoparatolyl  chloride,  and  have  submitted  each  to  the  following 
reactions,  comparing  the  products  throughout : — (1.)  Reduction  at 
0°  in  alcoholic  solution  with  tin  and  hydrochloric  acid :  products, 
aniline,  paratoluidine,  phenylhydrazine,  and  paratolylhydrazine. 
(2.)  Bromination  in  benzene  solution  in  the  cold :  products,  diazo- 
])aratoluene  bromide  and  tribromaniline.  (3.)  Digestion  with  a  mix- 
ture of  aniline  (2  parts)  and  aniline  hydrochloride  (^  part)  at  60** 
until  nitrogen  was  no  longer  evolved  when  a  sample  was  treated  with 
dilute  sulphuric  acid :  products,  amidoazobenzene  and  paratoluidine. 
(4.)  Digestion  in  like  manner  with  dimethylaniline :  products,  para- 
tolylazodimethylaniline and  aniline.  (5.)  Digestion  with  excess  of 
phenol  and  some  sodium  hydroxide  at  60°  until  nitrogen  was  no 
longer  evolved  when  a  sample  was  treated  with  dilute  sulphuric  acid : 
products,  phenylazophenol  ( hydro xyazobenzene)  and  paratoluidine. 
The  quantity  of  phenol  employed  seems  to  influence  the  nature  of  the 
product  (compare  Abstr.,  1887,  664).  (6.)  Digestion  with  excess  of 
dilute  sulphuric  acid  (1  to  10)  :  products,  aniline,  paratoluidine, 
phenol,  and  paracresol.  (7.)  Ethylation  of  the  compounds,  and 
decomposition  of    the  products    by  treatment  with  dilute  sulphuric 

t  2 
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acid :  products,  ethylaniline,  ethylparatoluidine,  phenol,  and  para- 
cresol.  In  experiments  (3)  and  (5)  the  compounds  act  as  if  eacli 
had  the  constitution  PhN  I  N'NH'CtHt,  in  experiments  (2)  and 
(4)  as  if  each  had  the  constitution  C7H7'N!N'NHPh,  whilst  from 
experiments  (1)  and  (6)  both  formulae  must  be  ascribed  to  each  of  the 
compounds,  and  in  experiment  (7)  each  compound  must  have  con- 
tained both  isomerides,  unless  in  this  experiment  a  third  isomeride 
has  been  formed,  ns  Meldola  has  been  led  to  conclude  is  the  case  when 
diazoamidometanitroparanitrobenzene  is  ethylated  (Trans.,  1887,  110, 
443).  In  all  these  experiments,  no  difference  could  be  detected 
between  the  two  compounds  in  the  course  of  the  reactions  or  in  the 
nature  or  relative  quantities  of  the  decomposition  products,  and  hence 
Griess'  conclusion  that  they  are  identical  is  confirmed. 

The  compounds  formed  by  the  action  of  diazoparatoljl  chloride  on 
ethylaniline,  and  of  diazobenzene  chloride  on  ethylparatoluidine  are 
isomeric.  Paradiazotolylethylanilide,  C7H7N  '.  N'NPhEt,  is  an  oil,  which 
cannot  be  crystallised,  and  yields  paratolylhydrazine  and  ethylaniline 
on  treatment  with  nascent  hydrogen ,  paracresol  and  ethylaniline  on  di- 
gestion with  dilute  sulphuric  acid,  and  paratolylazophenol  and  ethylani- 
line on  digestion  with  phenol.     Diazobenzene-ethyljjaratoluidey 

PhN:N-NEt-C7H7, 

on  the  contrary,  forms  red  crystals,  melts  at  38 — 39°,  and  yields 
phenylhydrazine  and  ethylparatoluidine  on  reduction  with  nascent 
hydrogen,  phenol  and  ethylparatoluidine  on  digestion  with  dilute  sul- 
phuric acid,  and  phenylazophenol  and  ethylpai-atoluidine  on  digestion 
with  phenol. 

The  compounds  formed  by  the  action  of  diazobenzene  chloride  on 
parabromaniline  and  of  parabromodiazobenzene  chloride  on  aniline  are 
identical,  and  yield  parabromaniline  and  phenol  on  digestion  with 
dilute  sulphuric  acid,  a  result  pointing  to  the  formula 

PhN :  NNH-CeH^Br. 

Diazobenzene  chloride  reacts  with  /3-naphthylamine  to  form  an 
amido-azo-compound  ;  a  diazo-amido-compound,  however,  is  formed  by 
the  action  of  diazo-/3-naphthyl  chloride  on  aniline.  This  crystallises 
in  bright  yellow  needles,  melts  at  150°  with  decomposition,  and  yields 
aniline,  iS-naph  thylamine,  phenol,  and  y3-naphthol  on  digestion  with 
dilute  sulphuric  acid,  amido-azobenzene  and  /3-naphthylamine  on 
digestion  with  aniline,  and  phenylazophenol  and  y3-naphthylamine  on 
digestion  with  excess  of  phenol,  the  two  last  results  pointing  to  the 
formula  PhN  !  N-NH*CioH7,  which  does  not  accord  with  its  method  of 
formation. 

The  diazo-amido-compound  obtained  by  the  action  of  diazo-a-naphthyl 
chloride  on  aniline  yields  on  digestion  with  dilute  sulphuric  acid  a 
mixture  of  aniline,  a-naphthylamine,  phenol,  and  a-naphthol. 

Diazobenzene  chloride  does  not  react  with  paranitraniline.  The 
diazo-amido-compound  formed  by  the  action  of  diazoparanitrobenzene 
chloride  on  aniline  crystallises  in  yellow,  silky  needles,  melts  at  148°, 
and  yields  phenol  and  paranitraniline  on  digestion  with  dilute  sul- 
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phnric  acid,  diazobenzene  bromide  and  bromoparanitraniline  on 
bromination,  phenylazophenol  and  paranitraniliue  on  digestion  with 
excess  of  phenol,  and  paranitraniline,  aniline,  araido-azobenzene,  and 
paranitramido-azobenzene,  the  last  in  very  small  quantity,  on  diges- 
tion with  aniline. 

Diazobenzenepiperide,  PhN  !  N'N  '.  C5  Eio,  obtained  by  the  action  of 
diazobenzene  chloride  on  piperidine  and  sodium  acetate  in  molecular 
proportion,  yields  phenol  and  piperidine  on  digestion  with  dilute 
sulphuric  acid,  and  phenylhydrazine  and  piperidine  on  reduction  with 
nascent  hydrogen. 

BiazohenzenetetrahydroquinoUde,  PliN  !  N'N!  C9H10,  obtained  in  like 
manner,  is  a  yellow  oil,  and  yields  phenol  and  tetrahydroquinoHne 
when  boiled  with  dilute  sulphuric  acid.  DiazohenzenertietJiylanilide, 
PhN  !  N'NMePh,  also  obtained  in  like  manner,  is  a  yellow  oil,  which 
gradually  changes,  especially  if  traces  of  acid  are  present,  into  the 
amido-azo-compound,  and  yields  phenol  and  methylaniline  when  boiled 
with  dilute  sulphuric  acid,  and  phenylhydrazine  and  methylaniline  on 
reduction  with  nascent  hydrogen.  The  compound  formed  by  the 
reduction  of  paranitrodiazobenzene  chloride  on  methylaniline  is  para- 
nitrojplienylazomethylaniline^  C6H4(N02)]S' !  N-CeH^rNHMe,  which  crys- 
tallises in  red  needles  melting  at  134°. 

Gasteger  has  prepared  the  following: — Diazoparatolylethylpara- 
toluide,  C7H71S' !  N-NEt'C?!!?,  a  yellow  oil  yielding  paracresol  and 
ethylparatoluidine  with  dilute  sulphuric  acid;  dixizomManitrobenzene- 
ethylparatoluide,  CcH4(N02)N'  I  N-]N'Et-C7H7,  which  crystallises  in 
yellow  needles,  melts  at  55°,  and  yields  metanitrophenol  and  ethyl- 
jjaratoluidine  when  boiled  with  dilute  sulphuric  acid;  diazoparanitro- 
henzene-ethylparatoluide,  C6H4(N"02)N  !  N-]S'Et'C7H7,  which  crystal- 
lises in  yellow  needles,  mehs  at  114—115'',  and  yields  paranitrophenol 
and  ethylparatoluidine  when  boiled  with  dilute  sulphuric  acid. 

W.  P.  W. 

Constitution  of  Azimido-compounds.      By  E.  Nolting  and  A. 

Abt  (Ber.,  20,  2999— 3003).— Hitherto  Griess'  formula,  R<  |   >NH 

(Abstr.,  1883,  56),  for  the  azimido-compounds  has  been  more  gener- 

NH 
ally  adopted  than  the  alternative  formula,  Il<:^_-j^^N,  proposed  by 

Kekule  and  by  Ladenburg  (Ber.,  9,  219)  ;  the  authors,  however, 
bring  forward  the  following  evidence  in  support  of  the  latter,  and  in 
addition  point  out  that  the  formation  of  acetylazimidotoluene  from 
acetylorthotoluylenediamine  (Abstr.,  1886,  874)  admits  of  easy  expla- 
nation on  this  theory  without  assuming  an  intramolecular  change, 
which  is  necessary  if  Griess'  formula  is  employed. 

When  pure  ethyltoluylenediamiue  hydrochloride  [NEtH  :  NH2 :  Me 
=  1:2:4]  in  concentrated  aqueous  solution  is  treated  at  0° 
with  sodium  nitrite  in  molecular  proportion,  ethylazimidotoluene, 
CgHaMe !  Na'Et,  is  obtained  ;  this  crystallises  from  alcohol  in 
colourless  needles,  melts  at  147°,  and  is  insoluble  in  water  and  alkalis, 
but  soluble  in  the  ordinary  organic  solvents.      The  hydrochloride  is 
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decomposed  by  water  ;  the  platinochloride,  (C9Hi2N3)3,H2PtCl6,  crys- 
tallises in  yellow  needles. 

Azimidotolaene  (Ladenburg,  ibid.),  prepared  in  like  manner  from 
pure  ortbotolnylenediamine  hydrochloride,  has  not  only  basic  but 
feebly  acid  properties,  since  it  dissolves  in  alkalis  and  can  be  repre- 
cipitated  from  the  solution  by  carbonic  anhydride.  The  sodium- 
compound,  C7H6NaN3,  crystallises  from  benzene  in  white  flocks  con- 
sisting of  small  needles,  and  in  solution  is  only  stable  in  the  presence 
of  excess  of  alkali.  When  ethylated,  azimidotoluene  yields  a  com- 
pound identical  with  the  ethylazimidotoluene  just  described,  and 
inasmuch  as  two  isomeric  ethyl-derivatives  are  theoretically  possible 
(assuming  Ladenburg's  formula),  the  authors  hold  that  in  this  case  it 
is  the  amido-group  in  the  meta-position  relatively  to  the  methyl  whicli 
is  converted  into  the  azo-group  when  orthotoluylenediaraine  is  diazo- 
tised.  On  fusion  with  potassium  hydroxide,  azimidotoluene  is  con- 
verted into  ami docresol  with  the  evolution  of  ammonia. 

In  a  footnote,  the  authors  state  ethyl nitrotoluidine  (Gattermann, 
Abstr.,  1885,  975)  can  be  obtained  by  nitrating  ethyl acetotoluide  in 
4  parts  of  sulphuric  acid  and  subsequently  -saponifying ;  if  larger 
quantities  (20  parts)  of  sulphuric  acid  are  employed,  appreciable 
quantities  of  the  meta-derivative  are  also  formed.  W.  P.  W. 


Action  of  Phenylhydrazine  on  Members  of  the  Carbamide 
Series.  By  S.  Skinner  and  S.  Ruhemann  {Ber.,  20,  3372 — 3374). — 
When  biuret  is  heated  over  a  small  flame  with  a  slight  excess  of 
phenylhydrazine,  ammonia  is  evolved,  and  Pinner's  phenylurazole 
(Abstr.  1887,  1042)  is  formed,  to  which  the  authors  ascribe  the  con- 

stitution  ■'^H<^Q.-^pj^>. 

Diphenylcarhazide,  C0(NH-NHPh)2,  is  prepared  by  heating  urethane 
(1  mol.)  with  phenylhydrazine  (2  mols.)  for  some  hours,  until  the 
evolution  of  ammonia  ceases.  It  melts  at  151°,  is  readily  soluble  in 
alcohol,  sparingly  soluble  in  hot  water,  insoluble  in  ether. 

Phenylsemithiocarbazide,  NHa'CS'NH'NHPh,  formed  by  the  action  of 
phenylhydrazine  on  monophenylthiocarbamide,  crystallises  in  white 
needles  melting  at  190°,  readily  soluble  in  hot  alcohol,  insoluble  in 
water.  Ammonia,  nitrogen,  benzene,  and  aniline  are  formed  in  the 
reaction.  N.  H.  M. 


Dyes  which  can  be  Fixed  by  Mordants.  By  S.  v.  Kostanecki 
(Ber.,  20,  3146 — 3149). — Very  little  is  known  of  the  connection 
existing  between  the  constitution  of  organic  colouring  matters  and 
their  tinctorial  properties,  or  what  determines  whether  certain  acid 
colouring  matters  can  be  fixed  by  a  mordant  or  not.  Experiments 
were  made  which  seem  to  show  that  nitrosophenols  can  be  fixed  by  a 
mordant  only  when  they  are  or^^o-quinoneoximes,  and  that  other 
phenol  colours  can  do  so  only  when  they  contain  two  hydroxyl 
radicles  in  the  or^/io-position.  All  the  dyes  which  are  derived  from 
gallic  acid,  for  instance,  anthragallol,  gallei'n,  coerule'in,  galloflavin, 
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and  gallocjanin,  owe  their  tincfcorial  value  to  the  presence  of  the 
ortho-hydroxyl-groups  (see  also  this  vol.,  p.  292).  F.  S.  K. 

Products  of  the  Action  of  Nitric  Acid  on  Acetophenone.     By 

A.  F.  HoLLEMANN  (Ber.,  20,  3359 — 3362). — Eighty  grams  of  faming 
nitric  acid  (sp.  gr.  1"4)  is  added  to  10  grams  of  acetophenone,  and 
the  whole  heated  at  30 — 40°  ;  the  liquid  separates  into  two  layers,  of 
which  the  upper  one  becomes  crystalline  after  one  to  two  days.  The 
crystals  are  washed  with  water,  and  extracted  with  boiling  ether.  A 
sparingly  soluble  nitrogenous  substance  melting  at  177 — 179°  remains 
undissolved.  The  ethereal  solution  yields  crystals  of  a  compound, 
02^202(00 Ph)3,  melting  at  87°  ;  it  is  readily  soluble  in  alcohol  and 
ether,  insoluble  in  water.  When  treated  with  potash  or  sulphuric 
acid,  it  yields  benzoic  acid.  It  is  reduced  by  zinc-dust  and  acetic  acid 
to  diphenylethylene  diketone  melting  at  143°  (not  140°).  The  com- 
pound contains  no  hydroxyl-groap,  and  can  be  boiled  with  acetic 
chloride  for  a  day  without  change  (compare  Bee.  Trav.  Ghim.,  6,  60). 

N.  H.  M. 

Methyl  Duryl  Ketone  from  Asymmetrical  and  Symmetrical 
Dnrene.  By  A.  Claus  and  C.  Foecking  (Ber.,  20,  3097—3104).— 
The  durenes  are  best  prepared  as  follows  : — A  mixture  of  100  grams 
of  mesitylene  (or  pseudocnmene)  and  140  grams  of  methyl  iodide  is 
added  to  100  grams  of  aluminium  chloride  covered  with  carbon  bisul- 
phide, and  the  whole  heated  on  a  water-bath  for  five  days.  The 
product  is  treated  with  water,  steam  distilled,  and  the  distillate 
fractionally  distilled.  The  three  durenes  are  separated  from  one 
another  by  freezing. 

Unsymmetrical  duryl  methyl  ketone,  CeHMei'COMe  [Me^ :  COMe  = 
2:3:4:6:1],  is  prepared  in  the  usual  manner  by  means  of  alum- 
inium chloride,  and  forms  a  colourless  strongly  refractive  liquid  of 
a  peculiar  odour  boiling  at  253 — 255°  (uncorr.)  ;  it  is  readily  soluble 
in  the  usual  solvents  except  water.  It  distils  without  decomposition 
with  superheated  steam.  The  phenylhydrazine  compound  forms 
lustrous,  yellowish,  matted  needles  which  decompose  at  215°  without 
previous  fusion.  The  hydroxylamine-derivative  crystallises  in  small 
plates  melting  at  148°.  When  the  ketone  is  reduced  with  zinc-dust 
and  alcoholic  potash,  the  carbinol,  Cr>HMe4*CIIMe*0H,  is  obtained  ; 
it  is  a  pale-yellow  liquid  and  boils  at  above  300"". 

2:3:4:6  Tetramethylphenylglyoxylic  acid,  CeHMei-CO'COOH, 
is  formed  when  the  ketone  is  oxidised  with  potassium  permanganate 
in  dilute  aqueous  solution  in  the  cold.  It  is  a  bright  yellow  oil, 
readily  soluble  in  alcohol  and  ether,  sparingly  soluble  in  water. 
When  kept  in  a  freezing  mixture  for  months,  it  solidifies.  Boiling- 
water  decomposes  it.  The  sodium  salt  (with  5  mols.  H2O),  the  pota,s- 
sium  and  barium  (with  5  mols.  H2O),  calcium  (with  3  mols.  H3O),  and 
other  salts  were  prepared. 

2:3:4:6  Tetramethylmandelic  acid,  C6HMe4-CH(OH)-COOH,  is 
prepared  by  reducing  the  glyoxylic  acid  with  sodium-amalgam.  It 
crystallises  in  short,  colourless,  transparent,  lustrous  prisms,  melting 
at  156°  ;  it  dissolves  readily  in  alcohol  and  ether,  sparingly  in  water. 
The  sodium  (with  1|  mol.  H2O)  and  potassium  salts  are  very  readily 
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soluble  in  water;  the  calcium  salt  (with  8  mols.  H^O)  crystallises  in 
tafts  of  needles ;  the  barium  salt  (with  3  mols.  H2O)  forms  small 
crystals,  readily  soluble  in  water. 

Symmetrical  duryl  methyl  ketone,  C6HMe4-COMe  [Me4 :  COMe  = 
2:3:5:6:1],  crystallises  in  white,  lustrous  plates,  melts  at  63" 
(uncorr.),  boils  at  251°  (uncorr.),  and  distils  with  steam.  The  hydr- 
aune-derivative  forms  small,  lustrous  crystals  which  at  225°  decompose 
without  melting.  The  carhiuol  crystallises  in  white  plates  which 
melt  at  72°. 

Symmetrical  durylglyoxylic  acid  crystallises  in  small,  white,  lustrous 
scales  which  melt  at  124°  (uncorr.)  ;  it  is  readily  soluble,  except  in 
water,  and  cannot  be  distilled.  The  alkali  salts  are  very  readily 
soluble ;  the  potassium  with  5  mols.  H2O,  the  calcium,  with  9  mols. 
H2O,  the  barium  with  3  mols.  H2O,  and  the  silver  suits,  are  described. 

2:3:5:6  Tetramethylmandelic  acid,  C6HMe4-CH(OH)-COOH, 
melts  at  146°  (uncorr.),  dissolves  readily  in  alcohol,  ether,  benzene, 
&c.  The  alkali  salts  are  very  readily  soluble,  and  can  scarcely  be 
obtained  crystalline  ;  the  barium  salt  with  2  mols.  HoO,  and  the 
calcium  salt  with  8  mols.  H2O,  were  prepared  ;  the  latter  crystallises 
in  small,  slender  needles. 

2:3:4:6  Tetramethylhenzoic  acid,  C6HMe4-COOH,  and  the 
2:3:5:6  acid  are  obtained  by  oxidising  the  corresponding  duryl 
methyl  ketones  with  w^arm  permanganate  solution.  The  former  is  a 
thick  oil,  whilst  the  latter  crystallises  in  plates  of  a  silvery  lustre, 
melting  at  109°  (uncorr.).  N.  H.  M.. 

Nitrile  of  Salicylic  Acid.  By  F.  Tiemaxn  {Ber.,  20,  .3082— 
.3084). — Salicylic  acid  nitrile  is  prepared  from  the  aldoxime  of 
salicaldehyde,  or  by  distilling  the  thiamide  of  salicylic  acid.  It 
melts  at  98°,  dissolves  readily  in  alcohol  and  ether,  rather  sparingly 
in  w^ater,  behaves  towards  alkalis  like  a  phenol,  and  gives  a  reddish- 
violet  coloration  with  ferric  chloride ;  under  diminished  pressure,  it 
distils  almost  without  decomposition,  and  can  be  readily  converted 
into  salicylic  acid.  The  compound  prepared  by  Grimaux  (Bidl.  Soc. 
Chim.,  13,  25)  by  fusing  salicylamide  with  phosphoric  anhydride, 
which  melts  at  195°,  is  therefore  not  the  normal  nitrile  of  salicylic 
acid  (compare  also  Ahrens,  this  vol.,  p.  266).  N.  H.  M. 

Condensation-products  from  yS-Anilido  acids.  By  A.  Reissert 
(Ber.,  20,  ^lOb—SllO).— (3- Aiiilido-acryUc  acid,  NHPh-CaHo-COOU, 
is  obtained  by  boiling  the  mixture  of  anilidomaleic-anilide  and 
anilidomaleic  acid  (formed  from  aniline  and  dibi-omosuccinic  acid, 
Tiemann  and  Reissert,  Abstr.,  1886,  551 ;  Michael,  Abstr.,  1886,  698  ; 
and  Reissert,  Abstr.,  1886,  791),  with  aqueous  potash.  The  product 
is  precipitated  with  acetic  acid,  dissolved  in  absolute  alcohol,  and 
converted  into  the  sodium  salt.  It  melts  with  partial  decomposition 
at  194°,  dissolves  readily  with  alcohol  and  acetone,  and  is  almost 
insoluble  in  water,  benzene,  and  chloroform.  The  sodium  salt  with 
2^  mols.  H2O  crystallises  in  white  plates  of  a  silky  lustre ;  the  ethyl 
salt  melt«  at  143—144°. 
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r^f-Kefodihydroquinoline,  C6H4<[-j^-rT^p  u ^j  is  formed  when  ^-anilido- 

acrjlie  acid  is  dissolved  in  concentrated  sulphuric  acid,  or  when  the 
acid  is  heated  for  a  short  time  at  200°.  The  product  is  several 
times  dissolved  in  acetone  and  precipitated  with  water,  and  is  then 
crystallised  from,  alcohol,  from  which  it  separates  in  gold- coloured 
plates  melting  at  235°.  When  distilled,  a  small  amount  is  obtained 
colourless.  It  is  very  sparingly  soluble  in  the  usual  solvents,  and  is 
almost  insoluble  in  acids  and  alkalis.  When  distilled  over  heated 
zinc-dust,  quinoline  is  formed.  N.  H.  M. 

Formation  of  Anilic  Acids  from  Anhydrides  of  Bibasic 
Acids.  By  R.  Anschutz  (Be7\,  20,  3214 — 3216). — Fumaranilic  acid, 
COOH'CHiCH-CO'NHPh,  identical  with  that  prepared  from  malein- 
anil,  is  formed  when  male'ic  anhydride,  dissolved  in  ether,  is  mixed 
with  aniline. 

Mesaconanilic  acid,  prepared  from  citraconic  anhydride,  melts  at 
152 — 153°,  and  is  identical  with  the  product  which  separates  when  an 
aqueous  solution  of  monaniline  citraconate  is  kept. 

The  anilic  acid  from  itaconic  anhydride  melts  at  151 — 151'5° ;  it  is 
not  identical  with  the  acids  obtained  by  Gottlieb  and  by  Michael  by 
heating  itaconic  acid  with  aniline,  and  by  boiling  an  aqueous  solution 
of  monaniline  itaconate.  N.  H.  M. 

Hydrazocumic  Acid.  By  N.  Molcanoffski  (Chem.  Centr.,  1887, 
1162,  from  /.  Euss.  Ghem.  Soc,  1887,  295— 297).— Nitrocumic  acid 
was  reduced  in  alkaline  solution  by  an  excess  of  sodium  amalgam 
and  the  reduction  products  (mostly  the  azo-  and  hydrazo-acids)  pre- 
cipitated by  adding  hydrochloric  acid.  They  were  separated  by 
crystallisation  from  alcohol,  the  hydrazo-acid  being  much  less  soluble 
in  this  medium.  Hydrazocumic  acid  forms  colourless  needles,  very 
stable  when  dry,  but  in  solution  slowly  changing  into  the  azo-acid, 
nearly  insoluble  in  cold  alcohol,  more  readily  soluble  in  hot  alcohol, 
still  more  readily  in  hot  methyl  alcohol,  insoluble  in  ether.  Nitric 
acid  reacts  with  it  in  the  same  way  as  with  the  azo-acid.  When 
heated  with  concentrated  hydrochloric  acid  in  sealed  tubes  at 
100 — 115'^,  it  partly  dissolves  with  a  violet  colour.  From  the  solution, 
a  white  crystalline  substance  separates  after  some  time  which  is 
easily  soluble  in  alcohol,  dilute  hydrochloric  and  nitric  acids,  and  in 
concentrated  sulphuric  acid.  Salts  of  the  azo-acid s  crystallise  out 
from  the  solution  of  the  hydrazo-acids  in  alkalis,  and  these  effloresce 
when  exposed  to  the  air.     The  sodium  salt  contains  12  mols.  H2O. 

J.  W.  L 

Synthesis  of  Phenoxycoumarin.  By  A.  Oglialoeo  {Chem. 
Centr.,  1887,  1164,  from  Bend.  Ace.  Sc.  Napoli  [2],  1,  90— 91).— The 
author  has  already  shown  that  phenyl coumarin  is  formed  by  the 
action  of  sodium  a-toluylate  on  salicaldehyde  and  acetic  anhydride 
(Abstr.,  1880,  164),  and  phenoxycinnamic  acid  by  the  action  of 
sodium  phenylglycolate  on  benzaldehyde  and  acetic  anhydride, 
(Abstr.,  1881,  276).  By  heating  acetic  anhydride  (100  grams)  salicyl- 
aldehyde  (25  grams)  and  sodium  phenylglycolate  (40  grams)  for  eight 
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hours  at  150 — 1Q0°  phenoxycoumarin,  dsHioO;,,  is  formed.  It  crystal- 
lises in  small,  yellow  prisms,  melts  at  113°  (uncorr.),  is  nearly 
insoluble  in  cold,  very  sparingly  soluble  in  hot  water,  more  readily  in 
alcohol,  sparingly  in  ether  and  light  petroleum,  very  readily  in  chloro- 
form and  benzene.  An  alkaline  extract  from  the  crude  product  of 
the  reaction  when  acidified  gave  a  brown  precipitate  that  crystallised 
slowly.  From  this  an  acid,  crystallising  in  yellow  needles  and  melting 
Jit  ITS''  with  decomposition,  could  be  separated,  but  has  not  yet  been 
fully  investigated.  J.  W.  L. 

Derivatives    of   Ethyl    Quinoneparadicarboxylate.      By   A. 

Hantzsch  and  a.  Zeckendoef  {Ber.,  20,  2796 — 2801), — The  compound 
CnHisCloOe,  obtained  by  the  hydrogenation  of  ethyl  dichloroquinone- 
dicarboxylate  (Abstr,,  1887,  727),  was  shown  by  Lehman,  as  quoted  by 
the  authors  (Ber.,  20,  1313),  to  exist  in  two  forms.  The  first  of 
these  crystallises  in  colourless,  radially  grouped  needles  destitute  of 
fluorescence,  and  melts  at  123"  to  a  green  liquid;  the  second,  formed 
from  the  preceding  by  rapid  cooling  of  the  fused  substance,  crystal- 
lises in  greenish-yellow,  dichroic  tables  which  are  stable  at  the 
ordinary  temperature,  but  are  very  readily  transformed  by  gentle 
heating  into  the  original  colourless  needles.  The  former  represents 
the  stable  modification,  and  is  regarded  as  ethyl  dichloroquinoldicarb- 
oxylate,  C6(OH)2Cl2(COOEt)2,  whilst  the  latter  is  the  labile  form,  and  is 
regarded  as  ethyl  cUchloroquinonedihydrodicaQ'boxylatey 

CsH^ClaO.CCOOEt),.. 

In  the  case  of  the  compound  doHuOe,  from  which  the  compound 
C12H10CI2O6  is  derived  by  chlorlnation  and  hydrogenation,  the  order  is 
reversed,  ethyl  quinonedihydrodicarboxylate,  the  coloured  compound, 
being  the  stable  and  ethyl  quinoldicarboxylate,  which  is  colourless, 
the  labile  form  (ibid.).  It  is  now  shown  that  the  dichloro-acid  corre- 
sponding with  these  salts  also  exists  in  two  modifications — one  coloured 
and  the  other  colourless. 

When  colourless  ethyl  dichloroquinoldicarboxylate  is  treated  in 
the  cold  with  concentrated  aqueous  soda,  a  greenish- yellow  sodium 
salt  is  obtained.  In  aqueous  solution,  this  also  is  greenish-yellow,  and 
yields  the  unaltered  ethyl  salt  on  treatment  with  hydrochloric  acid. 
If,  however,  the  alkaline  solution  is  saponified  on  a  water-bath,  evapo- 
rated nearly  to  dryness,  and  the  sparingly  soluble  residue  dissolved  in 
water  and  acidified,  a  pale  yellow  solution  is  obtained  which  by  rapid 
evaporation  yields  dichloroqidnonedihydrodicarboxylic  acid, 

C6H2Cl202(COOH)2  +  2H2O, 

in  the  form  of  greenish-yellow  needles.  These  are  stable  in  the  air, 
but  effloresce  on  exposure  over  sulphuric  acid,  yielding  dicliloroquinol- 
dicarboxylic  acid;  the  stable  form,  is  a  white,  anhydrous  powder, 
which  on  heating  carbonises  without  fusion  or  change  of  colour,  is 
sparingly  soluble  in  alcohol  and  ether,  almost  insoluble  in  water,  and 
passes  into  the  labile  form  only  by  heating  with  aqueous  soda  and 
acidifying  the  solution,  since  it  does  not  directly  combine  with  the 
elements  of  water. 
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Hitherto  compounds  of  this  type  have  been  known  to  react  as  if 
they  possessed  only  one  of  the  two  formulae  ascribed  to  them.  An 
examination  of  ethyl  tetrahydroxyterephthalate  (Abstr,,  1886,  1028) 
shows,  however,  that  it  sometimes  reacts  as  if  it  were  this  compound, 
and  at  others  as  if  it  had  the  composition  of  the  yellow,  stable 
ethyl  dihydroxyquinonedihydrodicarboxylate,C6H2(OH)202(COOEt)2. 
Thus,  when  heated  with  acetic  anhydride,  it  is  converted  into  a 
tetracetyl-deriYSitixe,  C6(OAc)4(COOhIt)2,  a  white,  microcrystalline 
powder  melting  at  202°.  If,  however,  the  yellow  salt  is  dissolved  in 
concentrated  aqueous  ammonia  and  treated  with  hydroxylamine,  it 
yields  the  dioxime  of  ethyl  dihydroxyquinonedihydrodicarboxylate, 
C6H2(OH)2(NOH)2(COOEt)2,  as  a  yellow  powder  melting  at  156—157° 
without  decomposition,  and  soluble  in  alkalis  and  ammonia.  The  very 
similar  yellow,  stable  ethyl  quinonedihydrodicarboxylate,  on  the 
contrary,  does  not  react  with  hydroxylamine  under  the  conditions 
just  stated,  but  yields  a  colourless  c^/ace/^Z-derivative  of  ethyl  di- 
hydroxyterephthalate  when  heated  with  acetic  anhydride.  Moreover, 
the  compound  C6H204(COOEt)2  (Abstr.,  1886,  354)  reacts  as  if  it 
were  ethyl  dihydroxyquinonedicarboxylate,  since  it  yields  with 
hydroxylamine  the  dioxime,  C6(OH)2(jN'OH)2(COOEt)2;  this  is  a 
yellow  powder,  which  melts  at  16U°  with  decomposition,  and  is  very 
sparingly  soluble  in  alcohol  and  ether,  soluble  in  hot  chloroform  and 
acetic  acid. 

When  ethyl  succinosuccinate  is  treated  with  bromine  in  molecular 
proportion,  and  particularly  when  the  bromination  proceeds  rapidly,  a 
compound  which  crystallises  in  yellow  needles  is  present  in  the 
mother-liquor  from  ethyl  quinonedihydrodicarboxylate.  This  is  a 
hydrate  of  ethyl  quinonedihydrodicarboxylate,  CrJiuOe  +  2H2O.  It 
melts  at  113°,  and  is  slowly  converted  into  the  anhydrous  compound 
by  recrystallisation,  or  more  rapidly  by  boiling  its  alcoholic  solution. 
In  its  fluorescence,  colour  reactions  with  ferric  chloride,  &c.,  it  re- 
sembles the  anhydrous  salt,  but  differs  from  it  by  yielding,  on  treat- 
ment with  hydroxylamine  in  amraoniacal  solution,  ethyl  quinolteira- 
hydrodicarboxylate,  C6(0H)2E[6(C00Et)9,  a  yellow,  crystalline  substance 
melting  at  128°.  W.  P.  W. 

Preparation  of  Orthosulphobenzoic  Acid.  By  N.  R.  Bracket r 
and  C.  W.  Hates  {Amer.  Ghem.  J.,  9,  399 — 406). — The  preparation  of 
orthotoluenesulphonic  acid  from  paranitrotoluene  by  the  diazo- 
reaction  is  not  satisfactory,  as  the  greater  portion  is  converted  into 
an  ethoxy-compound.  Haller's  method  (decomposition  of  the  hydr- 
azine compound  by  copper  sulphate)  is  much  better.  Hydrazine 
orthotoluenesulphonic  acid,  N2H3-C6H3Me*S03H,  prepared  by  the  usual 
methods,  crystallises  in  scales,  is  soluble  in  hot  water,  and  has  acid 
properties.  With  copper  sulphate,  it  decomposes  readily,  but  the  ortho- 
toluenesulphonic acid  is  not  easily  purified,  and  is  not  readily  oxidised 
by  potassium  permanganate  except  in  alkaline  solution;  moreover  the 
yield  of  the  benzoic  acid  is  not  satisfactory.  Again,  sodium  ortho- 
toluenesulphonate  as  prepared  above  does  not  give  a  good  yield  of 
orthotoluenesulphonamide,  and  this  last  when  oxidised  gives  a  fair 
yield  of  the  sulphinide,  but  little  of  orthosulphobenzoic  acid. 
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The  best  and  quickest  method  of  preparing  this  compound  is  that 
of  Nojes  (Abstr.,  1886,  804)  by  the  action  of  chlorosulphonic  acid  on 
toluene;  a  mixture  of  the  para-  and  ortho-compounds  is  obtained 
which  is  best  converted  by  ammonium  carbonate  into  the  toluene- 
sulphonamides  ;  by  treatment  with  potassium  pei-manganate  the  para- 
compound  is  oxidised  to  parasulphobenzoic  acid,  and  is  precipitated 
by  addition  of  dilute  hydrochloric  acid,  whilst  from  the  filtrate  strong 
hydrochloric  acid  throws  down  the  orthobenzoic  sulphinide.  This 
may  then  be  converted  into  orthosulphobenzoic  acid  by  evaporating 
with  hydrochloric  acid ;  the  residue  is  extracted  with  water,  from 
which  the  substance  separates  in  large  rhombic  crystals ;  a  :  b  :  c  = 
0-5507  :  1  :  0-8121.  H.  B. 

Paramido-orthosulphobenzoic  Acid.  By  W.  A.  Hedrick  (^?ner. 
Ghem.  J.,  9,  410 — 418). —  Paranitro-orthotoluenesulphonic  acid  is 
oxidised  by  potassium  permanganate  in  alkaline  solution,  and  the  para- 
nitro-orthosulphobenzoic  acid  precipitated  from  the  filtered  and  concen- 
trated solution  by  hydrochloric  acid.  The  reduction  of  the  nitro-group 
is  e:ffected  by  ammonia  and  sulphuretted  hydrogen  ;  the  yield  of  the 
pure  amido-acid  amounts  to  one-half  the  weight  of  the  nitrotoluene 
used.  The  following  salts  are  described:  [COOH-CcH3(NH2)-S03]oBa  + 
5H,0;  CvHsNSOaBa-HH^O;  C7H6NS05Pb;  and  aHsNSOoAga.  The 
silver  salt,  when  boiled  with  methyl  iodide,  and  then  with  water  and 

calcium  carbonate,  yields  a  compound,  NMe2*C6H3<^gQ  _>Ca,  whilst 

ethyl  iodide  and  barium  carbonate  yield  a  neutral  salt, 

[COOEt-CeHaCNHO-SOal.Ba. 

The  free  amido-acid  has  no  basic  properties,  and  no  acetyl  or  benzoyl 
compound  could  be  obtained  from  it. 

Paradiazo-orthosulpJiohenzoic  acid,  COOH'CeHa*^^^  A  ^,  is  best  ob- 
tained by  passing  nitrous  anhydride  into  a  solution  of  the  acid  barium 
salt  containing  some  of  the  same  salt  in  suspension  ;  it  separates 
in  white  crystals.  It  may  be  converted  into  a  well-crystallised 
hydrazine-compound  in  the  usual  way.  The  diazo-compound  when 
boiled  with  water  yields  hydroxi/sidphohenzoic  acid,  of  which  the  follow- 
ing: salts  are  described  : — 

[COOH-C6H3(OH)-S03].Ba,  (C7H3S06)2Ba3,  and  aH.SOeCa  +  5H.,0  ; 

the  last  salt  crystallises  in  the  triclinic  system ;  a  :  b  :  c  = 
0-9567  :  1  :  1-0121 ;  observed  faces:  ooPcx),  ooPcxj,  ooP,  and  OP. 

H.  B. 
Metacresolsulphonic    Acids.      By   A.   Claus    and   J.    Krauss 
(Ber.,   20,   3089 — 3095). — Metacresolparasulphonic  acid, 

OH-C6H3Me-S03H  [OH  :  Me  :  SO3H  =  1:3:4], 

is  obtained  by  heating  sulphuric  acid  and  cresol  (equal  weights)  at 
]00 — 120°  for  some  hours.  The  reaction  also  takes  place  at  the 
ordinary  temperature,  but  requii^s  three  or  four  days.  It  crystallises 
from  dilute   sulphuric  acid  in  colourless  plates  (with  2  mols.  HoO) 
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melting  at  75°  (uncorr.),  and  from  concentrated  sulphuric  acid  in 
large,  colourless  plates  (with  1^  mol.  HoO)  which  melt  at  95 — 96° 
(uncorr.).  The  anhydrous  acid  melts  at  118°,  and  dissolves  verv  readily 
in  water,  alcohol,  ether,  and  benzene.  The  potassium  salt  (with 
2 J  mols.  HoO)  forms  stellate  groups  of  small  crystals  of  a  fatty  lustre 
readily  soluble  in  water;  the  sodium  and  lead  salts  are  also  rradily 
soluble  in  water.  The  copper  salt  (with  3  mols.  HoO)  crystallises  in 
tufts  of  lustrous,  pale-yellow  prisms  rather  readily  soluble  in  water. 
The  sulphorhloride,  C7H70-SOoCl,  forms  a  thin,  honey-coloured  syrup. 
The  sulpJionamide  is  readily  soluble  in  alcohol  and  ether;  it  does  not 
crystallise.  When  a  dilute  solution  of  the  sulphonic  acid  is  heated 
with  chromic  acid,  toluquinone  is  formed. 

Met acresoldisul phonic  acid  is  prepared  by  heating  metacresol  with 
sulphuric  acid  (4  to  6  parts)  at  120 — 140°  for  some  hours,  and  forms 
an  oily  liquid  readily  soluble  in  water  and  alcohol,  soluble  in  ether 
and  benzene.  The  'potassium  salt  crystallises  with  3  mols.  HoO  in 
colourless  plates  of  a  fatty  lustre;  the  barium  salt  (with  -^  mol.  HoO) 
is  very  readily  soluble ;  the  lead  salt  is  a  readily  soluble,  slightly 
lustrous,  crystalline  powder.  The  copper  salt  is  extremely  soluble. 
The  disulphocTiloride  is  a  thick,  honey-coloured  liquid.  The  'disulphon- 
amide  is  also  a  syrup. 

Metacresoltrisulphonic  acid  is  formed  when  the  cresol  is  heated  with 
fuming  sulphuric  acid  and  phosphorus  pentoxide  at  180°.  The  barium 
salt  is  very  readily  soluble  in  water.  N.  H.  M. 

Orthocresolsulphonic  Acids.  By  E.  Hantke  (Ber.,  20,  3209 — 
3213). — When  orthocresol  is  heated  with  sulphuric  acid  for  five  to  six 
hours  on  a  water-bath,  Engelhard t  and  LatschinofP's  sulphonic  acid 
(Zeitsch.  f.  Chem.,  1869,  621)  is  formed.  The  potassium  salt  crystal- 
lises with  I  mol.  H2O.     The  acid  has  the  constitution — 

[MerOHrSOsH  =  1:2:4]. 

The  same  acid  is  formed  together  with  Neville  and  Winther's  sul- 
phonic acid,  [Me :  OH  :  SO3H  =1:2:5]  (Ber.,  13,  1946),  when 
orthocresol  is  treated  with  sulphuric  acid  in  the  cold.  The  1:2:5  acid 
forms  deliquescent  needles.  N.  H.  M. 

Synthesis  of  Anhydrides  of  Aromatic  Sulphinic  Acids.  By 
R.  Otto  and  A.  Milch  (Ber.,  20,  3337— 3338).— In  a  previous  paper 
(Abstr.,  1885,  1231),  Otto  and  Eossing  showed  that  when  an  alkyl 
chlorocarbouate  is  allowed  to  act  on  an  alkaline  sulphinate,  an  aikvl 
sulphinate  and  carbonic  anhydride  are  formed.  The  authors  now  tind 
that  a  similar  reaction  takes  place  when  carbonic  oxychloride  is 
substituted  for  the  chlorocarbonate.  Phosgene  gas  and  sodium  benzene- 
sulphinate  yield  carbonic  anhydride,  sodium  carbonate,  and  benzene- 
sulpMnic  auhydride,  (C6H5SO)20.  This  compound  is  soluble  in  ether, 
but  is  decomposed  immediately  by  water  and  alcohol,  forming  the 
acid  or  the  ethyl  salt  respectively.  L.  T.  T. 
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Sulphoneketones.  By  R.  and  W.  Otto  (/.  pr.  Chem.  [2],  36, 
401 — 432). — Phenylsulphonacetone  bebaveH  as  a  ketx)ne,  forming 
with  sodium  hydrogen  sulphite  colourless,  tabular  crystals  of  a  double 
salt ;  with  hydroxylamine,  mono-  or  tri-clinic  needles  of  phenylsuU 
phonacetoxime,  OH*N  !  CMe-CHz-SO^Ph,  melting  at  147 — 148";  with 
ammonia,  tabular  crystals  of  phenylsulphonacetonamine^ 

NH :  CMe-CH^SO^Ph-Me, 

melting  at  110 — 111°.  With  phenylhydrazine,  it  yields  pale-yellow 
needles  melting  at  129°,  of  formula  N^HPh  !  CMe-CH2-S02Ph,  and 
with  thiophenol  it  forms  needles  of  'phenylsulphonacetone  mercaptole, 
CMeCSPhVCHa-SOaPh,  melting  at  103—104°.  When  oxidised,  it 
yields  acetic  acid,  benzenesulphonic  acid,  and  carbonic  anhydride. 
When  reduced  by  hydrogen  in  an  acid  solution,  phenyl  mercaptan  and 
isopropyl  alcohol  are  formed  ;  in  an  alkaline  solution,  benzenesulphinic 
acid  and  isopropyl  alcohol.  With  bromine,  it  yields  phenylsulphone- 
hromacetone,  crystallising  in  colourless,  silky  needles,  soluble  in  hot 
alcohol,  and  melting  at  96°,  and  phenyls idphonedibromacetone,  also  in 
colourless  needles,  melting  at  113 — 114°.  With  potassium  hydroxide, 
it  yields  potassium  acetate  and  methylphenylsulphone. 

Diphenylsulphonacetone  has  the  symmetrical  constitution 
COCCHa'SOaPh).,  for  it  is  converted  by  potassium  hydroxide  into 
potassium  phenylsulphonacetate  and  methylphenylsulphone.  Di- 
phenylsulphonacetoxime,  OH'N !  C(CH2*S02Ph)2,  obtained  by  heating 
the  above  compound  with  hydroxylamine  hydrochloride,  crystallises 
in  rectangular  tables  melting  at  136 — 137°.  The  phenylhydrazine 
compound  forms  yellow  needles  melting  at  171°.  With  thiophenol, 
diphenylsulphone  mercaptan  is  formed  as  a  fine  lustrous,  crystalline 
powder,  insoluble  in  water,  melting  at  190 — 191°. 

A  triphenylsulphone-derivative  was  not  obtained  by  acting  on 
phenyldibromacetone  with  sodium  benzenesulphinate. 

Paratolylsulphonacetone,  COMe-CH2*S02*C7H7,  forms  long,  silky 
needles,  soluble  in  alcohol,  benzene,  and  chloroform,  and  melts  at  51°. 
The  bro mo-derivative,  CHiBr'CO-CHo'SOo'CTHv,  crystallises  in  needles 
or  rectangular  plates,  melts  at  129 — 130°,  and  is  sparingly  soluble  in 
hot  water. 

Diparatolylsulphonacetone,  CO(CH3*S02*C7H7)2,  forms  white, 
rhombic  tables  melting  at  152°,  soluble  in  hot  glacial  acetic  acid  and 
in  chloroform.     Paratolylsulphonephenylsulphonacetone, 

C7H7-S02-CH,-CO-CH2-S02Ph, 

prepared  by  the  action  of  paratolylsulphonebromacetone  on  sodium 
benzenesulphinate,  crystallises  in  rhombic  plates  and  melts  at  112°. 

Calcium  phenylsulphonacetate  crystallises  with  2|-  mols.  HoO  in 
small  needles,  the  lead  salt  with  2  mols.  HoO  ;  the  silver  salt  when 
heated  yields  methylphenylsulphone  and  not  diphenylsulphonacetone 
as  was  expected.  A.  G.  B. 

Ethereal  Salts  of  Benzoic  Sulphinide.  By  R.  N.  Brackett 
{Amer.  Chem.  /.,  9,  406— 410).— The  methyl  salt,  C6Hi<g^>XMe, 
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is  obtained  from  methyl  iodide  and  the  potassium  or  silver  salt.     It 

crystallises  from  alcohol  or  hot  water  in  flat  needles  melting  at  131 — 

132°.     The  ethyl  salt,  CTH^SOsNEt,  melting  at  96—97°  (Fahlberg  and 

List  give  93 — 94"),  is  prepared  in  like  manner;  at  the   same  time 

some  etliyl   orthosulphamine  benzoate  is    formed.     The    propyl  salt 

melts  at  60—70°. 

When  benzoic  sulphinide  is  treated  with  phosphorus  pentachloride, 

and  methyl  alcohol  added  in  the  cold,  a  crystalline  substance  is  pre- 

SO 
cipitated,    probably  C6H4<q^j  >1N'H ;     when   this    is    boiled     with 

methyl  alcohol,  it  dissolves,  and  the  solution  on  cooling  yields  first 
crystals  of  an  acid  melting  above  330°,  and  then  crystals  melting  at 

123—125°  ;  the  latter  is  the  dimethyl  ether,  C6H4<g^^^^'>NH, 

of   Remsen    and    Palmer,   and  when   boiled  with  water  and  barium 
carbonate  yields  the  barium  salt  of  benzoic  sulphinide.  H.  B. 

Aromatic  Lead  Compounds.  By  A.  Polis  (Ber.,  20,  3331 — 
3336). — The  author  has  obtained  lead  tetraphenyl  (Abstr.,  1887,  572) 
in  measurable  crystals.  These  crystals  are  colourless  prisms  belong- 
ing to  the  tetragonal  system ;  axial  ratio  a  :  c  =  1  :  0"3808.  The 
corresponding  tin  compound  gives  a  :  c  =  1  :  0'38935.  Silicon 
tetraphenyl  gives  a  :  c  =  1  :  0*43969.  The  three  compounds  are 
isomorphous,  the  value  of  the  principle  axis  decreasing  with  the 
increase  of  atomic  weight  of  the  grouping  element.  Lead  diphenyl 
dichloride,  PbPhaCls,  is  formed  by  the  action  of  chlorine  on  a  carbon 
bisulphide  solution  of  lead  tetraphenyl  or  from  the  nitrate  (loc.  cit.) 
by  precipitation  with  potassium  chloride.  It  is  a  white  powder, 
insoluble  in  alcohol  and  ether,  sparingly  soluble  in  chloroform,  benzene, 
and  carbon  bisulphide.  The  oxide,  PbPhsO,  obtained  by  the  action  of 
soda  on  an  aqueous  solution  of  the  nitrate,  is  a  white  powder  which 
does  not  fuse  without  decomposition.  It  does  not  seem  to  form  a 
hydroxide,  but  is  strongly  basic  in  character,  and  dissolves  in  acids  to 
form  salts.  The  acetate,  PbPh2(OAc)2  +  2H3O,  forms  long,  colourless 
needles ;  the  formate,  PbPh2(CII02)2  +  H2O,  colourless  needles ;  the 
basic,  cyanide,  PbPh2CyOH,  a  white  powder ;  the  thiocyanate, 
PbPh2(CISrS)2,  and  the  phosphate,  (PbPh2)2P208,  white,  flocculent  pre- 
cipitates ;  the  basic  carbonate,  (PbPh2*OH)2C03,  a  white  powder,  and 
the  chromate,  PbPh3Cr04,  a  yellow  precipitate  which,  when  crystal- 
lised from  a  mixture  of  alcohol  and  benzene,  yields  yellowish  crystajls. 

L.  T.  T. 

Methylketole.  By  E.  Fischer  (Annalen,  242,  372—383).— 
Many  of  the  compounds  mentioned  in  this  paper  have  been  previously 
described  by  the  author  (Abstr.,  1887,  265).  JBenzi/lidenemethylketole, 
CHPh(C9H8N)2,  begins  to  melt  at  242°,  and  melts  completely  at 
246 — 247°.  In  the  crystalline  state  this  substance  is  sparingly  soluble 
in  the  ordinary  solvents,  with  the  exception  of  acetone.  The  amor- 
phous precipitate  which  is  formed  when  water  is  added  to  the  solution 
in  acetone  is  freely  soluble  in  ether  and  alcohol,  but  it  soon  changes  to 
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the  loss  soluble  form.  On  oxidation,  dimethylrbsindole  is  produced 
(Abstr.,  1887,  588). 

Metanitrobenzaldehjde  and  methylketole  readily  nnite,  forminir 
mptanifrohenzyliflenemrthi/lkr'tole.  This  substance  is  soluble  in  acetone, 
melts  at  263°,  and  yields  a  red  colouring  matter  on  oxidation.  When 
reduced  with  zinc-dust  and  ammonia  it  is  converted  into  wefamulo- 
hemylidenernefhi/lketole,  NH2*C6H4'CH(CyH8N)2.  This  base  is  soluble 
in  ether,  alcohol,  and  benzene.  The  preparation  of  ethylidenew  ethyl - 
l-etole,  CHMe(09HsN)2,  from  paraldehyde,  zinc  chloride,  and  methyl- 
ketole has  already  been  described  (Abstr.,  1887,  265).  It  melt«  at 
191°,  and  boils  with  slight  decomposition.  It  is  freely  soluble  in 
alcohol,  ether,  and  acetone. 

By  actino;'  on  methylketole  and  phthalic  anhydride  with  zinc  chlo- 
ride at  100",  a  compound  of  the  composition  CnHiaNOg  is  obtained. 
It  forms  colourless  prisms  and  dissolves  in  hot  alcohol  and  acetic  acid. 
The  acid  melts  above  200°,  and  completely  decomposes  at  a  higher 
temperature.  The  author  is  of  opinion  that  the  acid  may  have  the 
formula  CgHsN-CO-CeHi'COOH. 

In  the  presence  of  zinc  chloride,  I'-methylindole  and  phthalic  an- 
hydride unite  to  form  phthalylmethylindole.  C2gIIooN.,0.;.  The  new 
compound  crystallises  in  prisms,  melts  at  300°,  and  dissolves  in  hot 
acetone.  W.  C.  W. 

Azo-  and  Amido-derivatives  of  Methylketole.  By  P.  Wagner 
{Annalcn,  242,  383— 388). —The  preparation  of  methylketoleazo- 
benzene,  C8HoN(Me)N.,Ph,  has  been  already  described  (Abstr.,  1887, 
265).  The  compound  is  soluble  in  alcohol,  ether,  and  benzene.  On 
reducing  the  alcoholic  solution  with  tin  and  hydrochloric  acid,  aniline 
and  amidomethylketole  are  foi-med.  The  ketole  crystallises  in  plates 
and  melts  at  112 — 113°.  It  is  soluble  in  alcohol,  ether,  cldoroform, 
and  light  petroleum.  The  hydrochloride  crystallises  in  prif-ms,  which 
turn  pink  on  exposure  to  the  air.  When  reduced  with  zinc-dust  and 
hydrochloric  acid,  amidomethylketole  yields  first  methylketole  and 
then  hydromethylketole.  On  oxidation  with  ferric  chloride,  amido- 
methylketole yields  a  mixture  of  two  compounds,  one  of  which  is  very 
soluble  in  alcohol.  The  other  is  less  soluble  in  alcohol,  ciystallises  in 
plates,  and  has  the  empirical  formula  C9H7NO.  It  melts  at  225°  with 
partial  decomposition. 

When  dry  hydrogen  iodide  is  passed  into  an  ethereal  solution  of 
methylketole,  an  amorphous  precipitate  (CgHgXjHI)  is  produced. 
The  compound  is  decomposed  by  water  into  its  two  components. 

w.  c.  w. 

Derivatives  of  ^-Naphthindole.  By  A.  Steche  {Annalen,  242, 
367 — 371). — ^-NapJithylhydrazinelevulinic  acid  is  deposited  as  a 
crystalline  precipitate  on  the  addition  of  water  to  an  alcoholic  solution 
of  levulinic  acid  and  /3-naphthylhydrazine  in  their  molecular  propor- 
tions. At  170°,  the  acid  is  converted  into  the  anJiydn'de.  This 
substance  melts  at  119°,  and  is  deposited  from  hot  alcohol  in  needle- 
shaped  crystals.  Ethyl  nnplithylhydrazinelevuUiiate  is  formed  by  the 
direct  union  of  ethyl  levulinate  with  /:i-naphthylhydrazine.  It  is 
crystalline,  and  melts  at  129—  130°.     It  is  converted  into  methyl-/3- 


OKGANIC  CHEMISTRY.  285 

naphthindolacetic  acid,  CioH6<Q-p^^^C-COOH,  by  the  action  of  zinc 

chloride  at  130 — 135°.  This  acid  is  freely  soluble  in  alcohol,  ether, 
acetone,  and  acetic  acid.  The  silver  salt  is  decomposed  by  boiling  in 
water,  forming  a  metallic  mirror. 

The  acid  decomposes  at  210°,  yielding  carbonic  anhydride  and 
dimethyl- /3-naphth indole,  Ci.NH,Me2  [Me2  =  2"  :  3"].  The  latter  com- 
pound melts  at  126°  and  dissolves  freely  in  alcohol  and  acetic  acid. 
It  yields  a  dark-red  picrate  and  a  crystalline  nitrosamine,  and  gives  a 
characteristic  blue  coloration  with  acetic  acid  and  ferric  chloride.  On 
reduction  with  zinc-dust  and  hydrochloric  acid,  TLydrodiwetJiyl-^- 
naphthindole  is  produced.  This  base  is  an  oily  liquid,  which  turns 
red  on  oxidation.  The  platinochloride  is  crystalline  and  is  decom- 
posed by  boiling  water.  W.  C.  W. 

Hydroxydipfcenyl  Bases.  By  A.  Weinberg  (Ber.,  20,  3171 — 
3178). — ViamidoJiydroxydiphenijlsulphonic  acid, 

OH-CioH6(NH2)o-SO,H  [OH  :  NH^  :  SO3H  :  NH^  =  3:4:6:  4'], 

is  prepared  by  reducing  with  stannous  chloride,  at  a  temperature  not 
exceeding  30°,  300  grams  of  sodium  benzene-azoparaphenolsulphonate 
dissolved  in  500  c.c.  of  water.  After  1 2  hours,  the  product  is  treated 
with  hydrogen  sulphide,  filtered  and  evaporated  to  a  small  bulk  ;  the 
hifdrochloride  of  the  sulphonic  acid  separates  in  large,  clear  crystals. 
The  free  sulphonic  acid  crystallises  in  needles  from  water,  which 
dissolves  it  readily. 

DiamidoJiydroxydiphenyl,  C,2H7(NH2)i*OH  [=  4'  :  4  :  3],  is  formed 
when  diamidohydroxydiphenylsulphonic  acid  hydrochloride  is  heated 
with  water  at  180°.  It  crystallises  in  colourless  plates  melting  at 
185°,  and  is  almost  insoluble  in  water,  readily  soluble  in  dilute  caustic 
alkali  solutions.  The  alkaline  solutions  oxidise  quickly  when  exposed 
to  air.     The  hydrochloride  is  very  readily  soluble. 

Diamidohydroxyphenyltolylsulphovic  acid,  OH'Ci2H5Me(!N"H2)2*S03H 
[NH2  :  Me  :  OH  ':  NH2  :  SO3H  =  4'  :  3'  :  3  :  4  :  6],  is  prepared  from 
the  dye  obtained  from  orthotoluidine  and  paraphenolsulphonic  acid. 
It  crystallises  in  colourless  needles  which  decompose  when  heated. 
It  dissolves  sparingly  in  water,  readily  in  acids  and  alkalis. 

Diamidohydroxyphenyltolyl,  NH2*CeH3Me-C6H3(NH2)"OH,  prepared 
by  heating  the  sulphonic  acid  with  water  at  180°,  crystallises  from 
water  in  lustrous  plates  melting  at  177°;  it  dissolves  readily  in  dilute 
aqueous  potash,  sparingly  in  ether  and  benzene.  The  sulphate  is 
almost  insoluble  in  water,  more  soluble  in  dilute  acid. 

Diamido-ethoxydiphenylsulphomc  acid,  C12H16N2SO4,  is  obtained  by 
reducing  sodium  benzene-azophenetoilsulphonate.  It  crystallises  in 
needles  sparingly  soluble  in  cold  water.  The  hydrochloride  (with 
2  mols.  H2O)  is  readily  soluble. 

Biamido-ethoxydiphenyl,  CuHi20(NH2)2,  is  prepared  by  heating  the 
above  sulphonic  acid  with  water  at  170°  for  8  to  10  hours ;  ifc 
forms  flat,  lustrous  needles  which  melt  at  184 — 135°,  dissolves  sparingly 
in  water,  ether,  and  benzene,  readily  in  alcohol.  When  heated  with 
hydrochloric  acid,   diamidohydroxydiphenyl   (m.  p.   185°)  is  formed. 

VOL.  Liv.  u 
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The  sulphate  crystallises  in  prisms,  sparingly  soluble  in  water,  readily 
in  hydrochloric  acid. 

Diamido-ethooryphenyltolylsulp'honic  acid  is  sparingly  soluble  in  water. 
The  Jiydrochloride  forms  large,  privSmatic  crystals  (with  4  mols.  H2O). 
The  barium  salt  (with  8  mols.  H2O)  crystallises  in  concentrically 
grouped  needles. 

DiomidO'ethoiryplienyltolyl,  CisHigNaO,  crystallises  from  water  in  flat 
needles  melting  at  117*5° ;  it  is  sparingly  soluble  in  water,  cold 
alcohol,  ether  and  benzene.  When  saponified,  it  yields  diamido- 
hydroxyphenyltolyl  melting  at  177°. 

Diamido-ethoxyvaphthylphetiyl,  NH2*C6H4-CioH5(OEt)*NH2 

[NH2  :  Ca^Hi^NO  =  1:4;      CeH^-NH^  :  OEt  :  NH^  =1:3:4], 

is  prepared  by  dissolving  benzene-azo-/3-naphthol  in  the  equivalent 
amount  of  alcoholic  potash,  adding  ethyl  bromide,  and  boiling 
the  whole  for  24  hours  under  a  slight  pressure.  When  cold,  it  is 
filtered  and  evaporated  down,  when  the  benzene-azo-/5-naphthyl- 
ethyl  oxide  remains  as  a  dark-red  oil.  This  is  reduced  with  stannous 
chloride.  The  diamide  melts  at  72°,  dissolves  readily  in  alcohol, 
e^her,  and  benzene  ;  the  alcobolic  solution  shows  a  greenish -blue,  the 
ether  and  benzene  solutions  a  violet  fluorescence.  The  noi^mal  sulphnte 
is  sparingly  soluble  in  water  ;  the  hydrochloride  crystallises  in  needles 
of  a  silky  lustre.  N.  H.  M. 

Dinitrobenzidine.  By  E.  v.  Bandrowski  (Movatsh.,  8,  471—474). 
— By  the  hydrolysis  of  dinitrodiphthalylparabenzidine  with  sulphuric 
acid  at  130°,  two  dinitrohenzidines  are  produced  together  with  phthalic 
acid.  One  modification  less  soluble  in  ammonia,  forms  long  needles 
melting  at  218 — 221°,  and  decomposing,  when  heated,  with  explosion. 
The  more  soluble  modification  forms  saflTron-yellow  needles  melting  at 
196 — 197°  ;  it  is  also  distinguished  from  its  isomeride  by  its  greater 
solubility  in  alcohol  and  dilute  acids.  A  dinitroV)enzidine  has  pre- 
viously been  described  by  Strakosch,  who  obtained  it  by  the  nitration 
of  acety  Ibenzidine ;  this  has  been  shown  by  Brunner  and  Witt  to  be 
an  ortho-derivative.  Erom  its  method  of  formation,  it  would  seem 
that  this  con-pound  is  identical  with  the  isomeride  melting  at  218 — 
221°  described  above,  although  Strakosch  assigns  a  melting  point  of 
over  300°  to  the  substance.  However,  the  identity  of  the  two  sub- 
stances is  r'onfirmed  by  the  formation  from  both  of  them  of  the  same 
tetramidodiphenyl.  Y.  H.  Y. 

Bases  produced  by  Nascent  Formaldehyde.  By  J.  Teoger 
(J.  pr.  Chew.  [2],  36,  225 — 245). — A  crystalline,  monacid  base,  pro- 
bably CH2(Cl-l!]S'-C6H4Me)o,  is  produced  by  the  action  of  nascent 
formaldehx  de  on  paratoluidine ;  it  melts  at  134°,  dissolves  in  alcohol, 
ether,  &c.,  but  is  insoluble  in  water;  it  forms  a  crystalline  hydro- 
chloride, sulphate,  platinochloride,  and  picrate.  When  treated  with 
nitrous  acid,  carbonic  anhydride  and  nitric  oxide  are  evolved,  and  a 
compound  having  the  formula  C16H1RN4O2  is  formed  ;  this  substance 
dissolves  in  acetic  acid,  but  is  insoluble  in  alcohol,  ether,  water  and 
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concentrated  liydrochloric  acid  ;  it  melts  at  260 — 264°  with  decompo- 
sition, gives  Liebermann's  reaction,  and  also  the  nitric  acid  reaction 
with  ferrous  sulphate.  A  very  similar  product  is  obtained  when 
the  base  is  treated  with  nitric  acid,  nitrogen  dioxide  and  carbonic 
anhydride  being  evolved  ;  with  acetic  anhydride,  it  yields  a  very 
stable  compound,  C4.H4fiN405. 

Nascent  formaldehyde  and  dimethylaniline  yield  tetramethyldi- 
amidodiphenylmethane,  from  which  a  crystalline  picrate  and  nitro- 
derivative,  CH2[CfiH(N'02)3*NMe2]2,  were  prepared. 

Tetramethyldiamidodiphenyletkane,  C2H4*(C6H4*KMe2)2,  is  produced 
when  dimethylaniline  and  carbon  bisulphide  are  treated  in  alcoholic 
solution  with  zinc-dust  and  concentrated  hydrochloric  acid ;  it  is  a 
colourless,  crystalline  compound,  melts  at  87^,  dissolves  in  ordinary 
solvents,  but  is  insoluble  in  water ;  combines  with  methyl  iodide, 
forms  a  crystalline  picrate  (melting  at  190°)  and  platinochloride,  and 
with  nitric  acid  yields  dinitronitrosodimethylaniline, 

NO'C6H2(N02)2-]S'Me2..  F.  S.  K. 

Condensation  Products  from  Paratoluidine  and  Paranitro- 
benzaldehyde.  By  A.  Bischler  {Ber.,  20,  3302— 3306).— When 
paranitrobenzaldehyde,  paratoluidine  and  concentrated  hydrochloric 
acid  are  heated  together  in  alcoholic  solution,  a.-paranitroplieniildi- 
paramidotolylm ethane,  NO/C6H4'CH(C6H3Me']S'H2)2,  is  formed.  Crys- 
lallised  from  benzene,  this  substance-  forms  white  needles  of  the 
formula  3C21H01N3O2  +  CeHg,  which  lose  their  benzene  at  110 — 120° 
and  melt  at  170 — 172°.  It  is  but  sparingly  soluble  in  alcohol  and 
ether,  easily  in  boiling  benzene.  Its  salts  crystallise  with  difficulty, 
nnd  are  decomposed  by  water.  The  flatinochloride,  C2iH2iN302,H2PtCl6, 
forms  yellow  crystals  soluble  in  boiling  alcohol. 

When,  however,  paranitrobenzaldehyde  and  paratolnidine  are 
heated  with  strong  sulphuric  acid,  an  isomeric  compound,  ^-paranitro- 
pJienyldiparamidotolylmethane,  is  formed.  It  crystallises  in  yellow 
scales  melting  at  126 — 127°,  and  is  easily  soluble  in  cold  benzene  and 
boiling  alcohol  or  ether.  It  also  is  but  a  feeble  base,  but  its  salts  are 
more  easily  crystallisable  than  tliose  of  the  a-compound.  The  hydro- 
chloride forms  yellow  needles,  the  platinochloride  yellow  scales. 

The  author  believes  the  isomerism  of  these  two  compounds  to  be 
due  to  the  benzaldehyde  nucleus  displacing  ortho-hydrogen  atoms  in 
the  toluidine  in  the  a-case,  meta-atoms  in  the  /3-  (sulphuric  acid) 
condensation.  L.  T.  T. 

Compounds  of  Ketones  with  Dimethylaniline  and  Diethyl- 
aniline.  By  0.  Dobner  and  G.  Petschow  (Annalen,  242,  333— 
348). — The  formation  of  tetramethyldiamidodiphenylpropane  by  the 
action  of  zinc  chloride  on  acetone  (1  mol.)  and  dimethylaniline 
(2  mols.),  has  been  already  described  by  Dobner  (Abstr.,  1879, 
787).  By  a  similar  reaction,  tetrethyldiamidodiphenylpro'paney 
CMe2(C6H4-N'Et2)2,  has  been  prepared  from  diethylaniline  and  acetone. 
The  base  forms  silky  needles  and  melts  at  76°.  It  is  soluble  in  ether, 
carbon  bisulphide,  benzene,  and  light  petroleum.     The  salts  are  very 

u  2 
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soluble  and  crystallise  with  difficulty.  The  hijdriodide,  C23H?4N2,2HT, 
forms  pale-yellow  plates,  freely  soluble  in  alcohol  and  in  hot 
water. 

Tetramethyldiamidotriphemjlmethane  is  the  chief  product  of  the 
action  of  zinc  chloride  on  acetophenone  and  dimethylaniline.  Tetra- 
methyldiamidodiphenylmetbane  and  triphenylbenzene  are  also 
formed. 

Tetramethyldiamidotriphenylethane,  CMePh(C6H4-NMe2)2,  is  a  pale- 
yellow  oil,  which  gradually  acquires  a  dark-red  colour  on  exposure  to 
the  air.  It  boils  above  360°  with  partial  decomposition ;  under 
reduced  pressure  it  may  be  distilled  without  undergoing-  any  change. 
It  is  non-volatile  in  steam,  and  dissolves  freely  in  ether,  benzene, 
light  petroleum  and  warm  alcohol.  The  salts  are  very  soluble  in 
water  and  do  not  crystallise.  It  yields  amorphous  precipitates  with 
the  chlorides  of  gold,  platinum,  and  mercury. 

An  acetic  acid  solution  of  the  base  turns  blue  on  the  addition  of 
lead  or  manganese  peroxide. 

Benzophenone  and  dimethylaniline  yield  dimethylamidotriphenyl- 
methane.  Methyl  hexyl  ketone  and  dimethylaniline  yield  tetramethyl- 
diamidodiphenylmethane  and  a  liquid  base,  01411231^,  which  is  probably 
a  hexyldimethylaniline.  The  chief  product  of  the  action  of  zinc 
chloride  on  diethyl  ketone  and  dimethylaniline  is  tetramethyldiamido- 
diphenylmethane.  W.  C.  W. 

Derivatives  of  Triphenylm ethane.  By  C.  Ullmann  {J.  pr. 
Chem.  [2],  36,  246 — 272). — Diamido-derivatives  of  triphenylraethane 
are  produced  by  the  action  of  benzaldehyde  on  a  mixture  of  a  suitable 
aromatic  base,  and  its  hydrochloride.  Aniline  yields  diamidotH- 
phenylmethane ;  orthotolndine  gives  diamidorthotolylphenylmethane, 
a  white,  microcrystalline  powder  whose  melting  point  conld  not  be 
determined. 

Paratoluidine  yields  diamidoparatolylpJienylmetJiane  which  crystal- 
lises from  a  mixture  of  benzene  and  light  petroleum  with  ^  mol. 
CeHe,  in  concentric  groups  of  yellow  needles  and  melts  at  185 — 
186°  ;  it  is  a  diacid  amine,  and  forms  a  hydrochloride,  picrate, 
&c.  The  colourless,  crystalline  acetyUderivative,  C2iHi8(NHAc)2,  melts 
at  217—218°;  the  henzoi/l-derivative,  CoiH^eCNHBz),,  melts  at  196°. 
By  means  of  the  diazo-reaction,  diamidoparatolylphenyl methane  can 
be  converted  into  the  di-iodo-derivative  C21H18I2,  crystallising  in 
brownish-red  prisms  and  melting  at  167 — 168°.  When  distilled  with 
zinc-dust,  it  yields  paratoluidine  and  methylacridine,  and,  therefore, 
probably  has  the  constitution  CHPhCCeHaMe-NHa)^  [Me  :  CH  :  NHj 
=  1:3:4];  from  its  formation  by  the  above  method,  and  as  it  can 
also  be  obtained  by  Mazzara's  and  by  0.  Fischer's  methods,  it  follows 
that  it  is  not  necessary  that  the  para-position  with  respect  to  the 
amido-group  should  be  free  in  order  to  synthesise  amidotriphenyl- 
methane-derivatives. 

In  the  preparation  of  the  para-corapound,  a  substance  of  the 
formula  C21H16N2  is  also  formed ;  it  crystallises  in  long,  nearly 
colou'-less  needles,  melts  at  177 — 178°,  and  gives  an  orange-yellow, 
crystalline  platinochloride.  F.  S.  K. 
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Tetramethyldiamidothiobenzophenone.  Bj  0.  Baither  (Ber., 
20,  3289— 3298).— The  author  is  inclined  to  think  that  this  sub- 
stance, which  he  previously  described  (Abstr.,  1887,  816),  is  really  a 
thioketone,  and  identical  with  the  compound  obtained  by  Fehrmann 
(this  vol.,  p.  156)  from  auramine.  He  believes  the  differences  of 
properties  and  melting  points  are  due  to  want  of  purity  and  difficulty 
ia  exactly  determining  the  melting  point.  He  now  gives  the  melting 
point  as  193—194". 

When  the  ketone  is  heated  with  benzoic  chloride  in  carbon  bi- 
sulphide solution,  a  dicMoro-derivaHvey  CCl2(C6H4*NMe2)2,  is  formed, 
which  is  soluble  in  alcohol  and  glacial  acetic  acids,  sparingly  so  in 
benzene  and  chloroform,  and  when  heated  decomposes.  With 
water,  it  yields  Michler's  ketone^  CO(C6H4-N"Me2)2,  and  is  probably  the 
compound  prepared  from  the  latter  in  the  manufacture  of  auramine 
colouring  matters. 

With  benzoic  chloride,  the  thioketone  forms  an  additive  derivative^ 
CS(C6H4'NMeo)2,COPhCl.  This  substance  is  crystalline  and  melts 
below  200°,  but  was  not  obtained  quite  pure.  It  is  soluble  in  acetic 
acid  and  in  benzene.  Alcohol  and  chloroform  also  dissolve  it,  but 
at  the  same  time  decompose  it  into  its  two  constituents.  Acetic 
chloride  yields  a  similar  derivative,  CS(C6H4-NMe2)2,COMeCl,  w^iich 
is  crystalline  and  begins  to  decompose  at  160°.  It  is  soluble  in 
alcohol,  acetic  acid,  chloroform,  and  benzene. 

When  the  thioketone  is  heated  with  acetic  anhydride  and  sodium 
acetate,  it  yields  a  compound,  C38H46N4O4S,  of  which  the  constitution 
is  probably  S[C(C6H4'NMe2)3'OAc]2.  It  forms  a  green  powder  which 
begins  to  decompose  at  120°. 

When  heated  with  aniline,  the  thioketone  appears  to  yield  chiefly 
Michler's  ketone,  but  with  aniline  hydrochloride  it  yields  phenyl- 
auramine.  The  author  found  the  melting  point  of  the  latter  to  be 
170 — 171°.  Phenylhydrazine  appears  to  convert  the  thioketone  into 
the  corresponding  oxy-  (Michler's)  ketone. 

In  his  previous  communication,  the  author  described  the  product  of 
the  action  of  nitric  acid  on  the  thioketone  as  trinitrodimethylaniline. 
He  now  finds,  however,  that  it  is  the  same  compound, 

CO[C6H2(]Sr02)2-NMe-N02]2, 

obtained  from  Michler's  ketone.  With  hydroxylamine,  this  compound 
yields  van  Romburgh's  compound,  CO[C6H2(N02)2'NHMe]2.  It  is  pro- 
bable that  an  oxime  is  first  formed  and  is  subsequently  decomposed. 

L.  T.  T. 
Ring-formation  with  Elimination  of  Hydrogen  Bromide  or 
Nitrous  Acid.  By  E.  Lellmann  and  0.  Schmidt  (Ber.,  20,  3154 — 
3157). — When  /3-naphthylamine  is  treated  with  glycerol,  orthonitro- 
phenol,  and  sulphuric  acid,  it  yields  |S-naphthaquinoline  in  which  the 
condensation  has  occurred  at  the  1  :  2  position ;  it  was  thought  that 
by  starting  from  a-bromo-/3-naphthylamine,  in  which  the  1  position 
is  occupied,  the  condensation  would  occur  at  the  2 :  3  positions. 
a-Bromo-^-naphthylamine  [Br  :  NH2=1:  2]  was  obtained  by  brominat- 
ing  yS-acetonaphthalide  ;  it  was  then  treated  with  glycerol,  orthonitro- 
phenol,  and  sulphuric  acid,  and  the  product  of  the  reaction  crystallised 
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from  light  petroleum  ;  it  melted  at  93*5°,  and  on  examination  it  was 
found  that  y3-naphthaquinoline  had  been  formed  with  elimination  of 
hydrogen  bromide.  a-Nitro-3-naphtliylamine  when  treated  in  a 
similar  manner  yields  the  same  compound  with  elimination  of  nitrous 
acid.  The  conclusion  drawn  is  that  the  /3'-carbon-atom  is  far  less 
prone  to  ring-formation  than  the  a-carbon-atom.  The  nitrophenol 
takes  no  part  in  the  reaction,  the  result  being  the  same  whether  it  is 
present  or  not.  F.  S.  K. 

Isomeric  Naphthylaminesulphonic  Acids.  By  G.  Schultz 
(J5er.,  20,  3158— 3162).— Bayer  and  Duisberg  (this  vol.,  p.  732) 
have  stated  that  when  y3-naph thy] amine  is  sulphonated,  a  mixture  of 
sulpho-acids  is  obtained  from  which  a  hitherto  unknown  /3-naphthyl- 
amine-^-monosulphonic  acid  can  be  isolated  ;  this  compound  yields  a 
/?-naphthol-^-sulphonic  acid  which  is  identical  with  Casella  and  Co.'s 
naphtholsulphonic  acid  F  ;  conversely,  by  heating  this  acid  with  am- 
monia, Bayer  and  Duisberg  obtained  a  compound  identical  with 
/3-naphthylamine-c-sulphoniG  acid.  Weinberg  and  Lange  (this  vol., 
p.  160)  throw  doubt  on  the  identity  of  the  aoid  which  they  themselves 
obtained  from  naphtholsulphonic  acid  F  and  that  prepared  by 
Bayer  and  Duisberg  from  /3-naphthylamine.  The  author  concludes 
that  Weinberg  obtained  an  impure  product  only.,  and  gives  proofs  of 
the  identity  of  the  acids  in  question.  F.  S.  K. 

Intramolecular  Migration  in  /3- Naphthylaminesulphonic 
Acids.  By  A.  Weinberg  (Ber.,  20,  3353—3355). — When  /5-napthyI- 
amine-a-  and  7-sulphonic  acids  are  added  to  sulphuric  acid  (3 
parts)  previously  heated  at  160°,  and  the  whole  kept  at  this  tem- 
perature for  1^  hours,  they  both  yield  as  chief  product  the  2 :  2'  acid 
together  with  the  2  :  3'  acid.  The  same  product  is  formed  by  sulpho- 
nating  /3-naphthylamine  sulphate.  It  is  possible  that  Bayer  and  Duis- 
berg's  c-acid  (Abstr.,  1887,  732)  really  consisted  of  this  mixture. 
(Compare  Schultz,  preceding  Abstract.)  N.  H.  M. 

Conversion  of  Naphthylaminesulphonic  Acid  into  Dichloro- 
naphthalene.  By  H.  Erdmann  (Ber.,  20, 3185— 3187).— When  Witt's 
naphthalenedisulphonic  acid  (Abstr.,  1886,  554)  is  diazotised,  the 
product  warmed  with  phosphorus  pentachloride,  and  then  distilled, 
dichloronaphthalene  [1:4']  melting  at  107°  is  obtained,  together  with 
some  a-monochloronaphthalene.  The  yield  of  dichloronaphthalene  is 
30  to  40  per  cent,  of  the  theoretical.  N.  H.  M. 

Action  of  Bromine  on  Diamido-a-naphthol.  By  T.  Zincke 
and  C.  Gerland  (Ber.,  20,  3216—3231;  compare  Abstr.,  1887,  838). 
— When  bromine  acts  on  bromamido-«-naphthaquiuonimide  or  bromo- 
hydroxynaphthaquinonimide,  the  main  products  are  the  tribromide, 
CioHsBraNOs,  and  the  dibromide,  CgHiBr.Oa;  the  latter  melts  at  176°, 
which  is  rather  higher  than  the  figure  given  by  Kronfeld.  In  the 
second  case,  a  small  quantity  of  a  third  bromide  melting  at  130°  is 
also  formed. 
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By  the  bromination  of  bromamidonaphthaquinone  or  of  bromo- 
hydroxynaphthaquinone,  four  brominated  compounds  are  obtained,  of 
which  three  are  formed  in  very  small  quantity.  Two  of  these  are  not 
yet  worked  out,  the  other  is  identified  as  the  dibromide  CgKiBr^Oi. 
The  main  product  is  a  dibromo-compound,  CioH6Br204,  dihromotriheto- 

hydronaphthalene   hydrate,    C6Hi<^q -CBr^'  *^^^  crystallises  in 

matted  needles,  melts  at  114 — 115°  with  decomposition,  is  readily 
soluble  in  alcohol,  chloroform,  and  benzene,  less  readily  in  light  petro- 
leum, and  is  soluble  in  alkalis  with  yellow  coloration.  It  is  readily 
converted  into  bromoxy-a-naphthaquinone  and  hypobromous  acid, 
either  when  heated  alone  or  when  boiled  with  benzene,  toluene,  dilute 
alcohol,  or  dilute  acetic  acid.  When  boiled  with  water,  carbonic 
anhydride  is  evolved  and  a  mixture  of  bromoxynaphthaquinone  and 
the  dibromide  C9H4Br202  separates.  When  dissolved  in  ethyl  or 
methyl  alcohol  and  treated  with  hydrogen  chloride,  chlorohydroxy-a- 
naphthaquinone  is  formed.  When  boiled  with  aqueous  potash,  it 
yields  a  monobromo-compound,  crystallising  in  small,  nearly  colour- 
less plates  and  needles,  and  melting  at  118 — 119°,  and  probably  of  the 

constitution  C6H4<^^J^^>CBr  or  C6H4<^Q>CHBr,  probably  due 

to    the    decomposition   of    an   acid,    C6H4<^__QQ.Qg^ ^>,  first 

formed,  and  for  whose  existence  some  evidence  is  adduced. 

The  corresponding  dichloro-compound,  C6H4<^q nQ\^^  P^^- 

pared  in  similar  manner,  crystallises  in  thick,  white  needles,  melts  at 
105°  without  decomposition,  and  is  far  more  stable  than  the  dibtomo- 
compound.  When  treated  with  alkalis,  it  is  converted  into  a  crystal- 
line compound  melting  at  128 — 129°,  and  if  the  alkaline  solation  is 
oxidised,  small  lustrous  plates  melting  at  124 — 125°.  The  authors  res^ard 

these   substances  as   having  the  formulae    C6H4<[pX       ^^       CCi  ^ 

CO 
and  C6H4<^p.^^CCl2  respectively. 

A  chlorobromo-compound,  CioHgClBrOi,  was  also  prepared;  it  is 
less  stable  than  the  dichloro-compound,  crystallises  in  white  needles, 
melts  at  104 — 105°,  and  when  oxidised  in  alkaline  solution  yields 
plates  of  a  substance  melting  at  141°. 

When  the  dibromide  C9H4Br204  is  treated  with  aqueous  soda,  it 
yields  bromoform,  phthalic  acid,  and  the  monobromo- compound 
C9H5Br02  described  above.  A.  J.  G. 

Synthesis  of  Anthracoumarins  from  Cinnamic  and  Meta- 
hydroxybe r zoic  Acids.  By  S.  v.  Kostanecki  {Ber.,  20,  8137 — 
3145).  VVlKn  a  mixture  of  cinnamic  acid  and  metahydroxybenzoic 
acid,  or  any  hydroxy-derivative  of  the  latter,  is  heated  with  concen- 
trated sulphuric  acid,  condensation  products  are  formed. 

From  metahydroxybenzoic  acid,  anthracoumarin,  CieHsOa,  is  ob- 
tained as  a  yellow,  crystalline  compound  melting  at  260° ;  it  dissolves 
readily  in  hot  glacial  acetic  acid,  benzene,  concentrated  sulphuric  acid, 
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and  hot  baryta-water,  sparingly  in  alcohol ;  with  boiling  alkalis,  it 
forms  a  yellow  solution  of  green  fluorescence  which  probably  contains 
a  salt  of  the  corresponding  couniaric  acid.  It  is  not  dissolved  by 
alkalis  in  the  cold,  whilst  the  compounds  obtained  from  dihydroxy- 
benzoic  or  gallic  acid  are  readily  soluble. 

This  fact  shows  that  the  hydroxyl-group  has  taken  part  in  the  con- 
densation, and  from  the  great  similarity  between  these  compounds  and 
anthraquinone-derivatives    the    constitution    of    anthraconmarin     is 

^CH-CO-Ov^ 
probably  Cr /CeHg. 

In  like  manner  metahydroxyanthracoumarin,  C16H8O4,  is  obtained 
from  symmetrical  dihydroxybenzoic  acid.  By  sublimation  or  crystal- 
lisation from  acetic  acid,  yellow  needles  are  formed  which  melt  at  325° 
and  are  only  sparingly  soluble  in  any  ordinary  solvent ;  they  dissolve, 
however,  in  alkalis  and  sulphuric  acid.  When  boiled  wdth  baryta- 
water,  the  coumarin-ring  is  probably  split,  an  insoluble  barium  salt 
being  precipitated.  The  yellow  crvstalline  monacetyl'devivatixe, 
C16H7O4AC,  melts  at  255°. 

Orthodiht/droxyanthracoumarin,  CieHgOg,  has  already  been  obtained 
by  Jacobsen  and  Julius  (this  vol.,  p.  56),  who  gave  to  it  the  name 
"  styrogallol ;"  this  compound  and  also  its  diacetyl-derivative  were 
prepared,  the  latter  melts  at  260",  and  its  formation  lends  support  to 
the  constitution  assigned  to  the  anthracoumarins.  Orthodihydroxy- 
anthracoumarin  can  be  fixed  by  a  mordant,  a  fact  which  is  in  accord- 
ance with  a  theory  put  forward  by  the  author  (see  this  vol.,  p.  274). 

F.  S.  K. 

Purpnrogallin.  By  S.  C.  Hooker  (Ber.,  20,  3259— 3260).— The 
author  recommends  the  following  method  of  preparing  purpurogallin  : 
— 20  grams  of  pyrogallol  is  dissolved  in  330  c.c.  of  cold  water  and 
treated  with  a  solution  of  87  grams  of  potassium  ferricyanide  in 
330  c.c.  of  water.  Gas  is  evolved,  the  solution  loses  its  deep  red 
colour,  and  purpurogallin  separates ;  in  about  ^  hour  the  oxidation  is 
complete.     The  yield  is  13  to  14  per  cent,  of  the  pyrogallol  employed. 

Purpurogallin  is  formed  in  the  oxidation  of  an  aqueous  solution  of 
gallic  acid  by  sodium  nitrite. 

Purpurogallin  dissolved  in  sulphuric  acid  gives  an  intense,  but 
fugitive,  violet  coloration  when  a  trace  of  nitrous  acid  or  a  nitrite  is 
added.     The  reaction  is  very  characteristic  and  delicate. 

A.  J.  G. 

Hydrogenation  of  Aromatic  Hydrocarbons.  By  E.  Bamberger 
and  W.  LODTER  (Ber.,  20,  3073— 3U78).— The  hydrocarbons  are 
boiled  with  amyl  alcohol  and  sodium,  the  whole  poured  into  water, 
and  the  upper  layer  dried  with  sodium  carbonate  and  distilled.  The 
yield  varies  with  different  hydrocarbons  from  50  to  80  per  cent,  of  the 
theoretical. 

Tetrahydroretene,  CigH22,  forms  a  clear  viscous  oil  which  when  kept 
from  air  remains  liquid  ;  in  open  vessels  it  solidifies,  probably  becom- 
ino-  oxidised  to  retene.     It  boils  at  280°  under  50  mm.  pressure. 

Tetrahydro-acenaphthene,  C12HU,  is  a  clear,  colourless,  viscous  oil  of 
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a  sligbtly  aromatic  odour,  boiling  at  249*5°  (corr.)  under  719  mm. 
})ressure. 

Tetrahijdrodiphenyl,  C12HU,  is  a  clear,  colourless,  viscous  oil  having 
a  slight  odour  of  diphenyl.  It  boils  at  244'8°  under  716  mm. 
])ressure. 

Dihydronaphthalene,  dihydroanthracene  (m.  p.  108"5°),  and  tetra- 
hjdrophenanthrene  were  also  prepared.  N.  H.  M. 

Sulphocamphylic  Acid.  By  A.  Damsky  (Ber.,  20,  2959—2967). 
— When  ammonium  sulphocamphylate  is  distilled  with  ammonium 
chloride,  a  yellowish- brown  oil  of  peculiar  turpentine-like  odour  is 
obtained,  which,  on  fractionation,  can  be  separated  into  two  portions, 
one  boiling  at  108 — 110°  and  the  second  at  195 — 196°.  These  were 
separately  examined. 

The  fraction  boiling  at  108 — 110°  is  a  colourless,  mobile  liquid, 
having  the  odour  of  the  crude  product,  and  a  sp.  gr.  =  0*7949  at  11 '5°. 
It  has  the  composition  CsHu,  and  is  a  non-aromatic  hydrocarbon, 
possibly  identical  with  that  obtained  by  Moitessier  by  distilling 
copper  camphorate  (Jahresb,,  1866,  410).  On  treatment  with  concen- 
trated nitric  acid,  it  is  violently  attacked  and  completely  resinified, 
but  when  dissolved  in  acetic  acid  and  treated  with  an  acetic  acid 
solution  of  nitric  acid,  no  action  occurs.  Oxidation  with  chromic 
acid  mixture  does  not  convert  it  into  an  aromatic  acid,  and  with  per- 
manganate it  yields  only  oily  fatty  acids  ;  whilst,  contrary  to  the 
behaviour  of  aromatic  hydrocarbons,  it  does  not  form  an  acid  amide 
on  treatment  with  amidoformic  chloride.  Bromine  reacts  with  it 
I'cadily,  yielding  an  unstable,  crystalline  compound,  C8Hi2Br2,  and 
subsequently  liquid  higher  substitution-products,  whilst  the  unstable, 
crystalline  additive-compounds,  CsHujHCl  and  CsHujHBr,  are  formed 
when  it  is  treated  with  hydrogen  chloride  and  hydrogen  bromide 
respectively. 

The  fraction  boiling  at  195 — 196°  undergoes  slight  decomposition  at 
each  distillation,  and  is  a  colourless  liquid,  having  an  odour  similar 
to  that  of  the  lower  fraction.  It  has  probably  the  composition 
CioHuO,  and  forms  oily  compounds  with  hydroxylamine  hydro- 
chloride and  phenylhydrazine  hydrochloride ;  the  oxime  having  pro- 
bably the  formula  CioHu  '.  N-OH. 

When  potassium  sulphocamphylate  is  fused  with  twice  its  weight 
of  potassium  hydroxide  and  the  melt  extracted  with  ether,  a  brown, 
resinous  mass  is  obtained,  which,  on  distillation  in  a  vacuum,  yields  a 
pale-yellow,  readily  crystallisable  oil.  The  crystals  have  the  compo- 
sition C9H12O2,  are  readily  soluble  in  alcohol  and  ether,  very  sparingly 
soluble  in  hot  water  and  melt  at  99°.  The  compound,  although  pre- 
pared by  Kachler's  method  (Abstr.,  1874,  154),  and  having  the 
same  composition,  differs  from  the  substance  prepared  by  him  in  its 
lower  melting  point  and  marked  acid  character.  The  silver  salt, 
C9Hii02Ag,  is  soluble  in  hot  water  ;  the  calcium  salt,  (C9Hii02)2Ca 
-t-  2H2O,  forms  yellowish  crystals,  soluble  in  hot  water  ;  theharium 
salt,  (C9Hn02)2Ba  -f-  2H2O,  is  crystalline  and  soluble  in  hot  water  ; 
the  methyl  salt  was  also  prepared  and  is  crystalline.  Treated  with 
bromine,  the  acid  yields  a  crystalline  compound  with  the  evolution  of 
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hydrogen  bromide,  and  it  is  not  reduced  by  the  action  of  sodium 
am'ilgam.  Wlien  distilled  with  soda-Ume,  it  yields  a  yellow  oil, 
which  on  rectification  forms  a  colourless,  mobile  liquid  of  the  com- 
position CsHia,  boiling  at  133 — 135^,  and  polymerising  on  exposure  to 
the  air.  W.  P.  W. 

Action  of  Sulphuric  Acid  on  Terebenthene.  By  J.  Bou- 
CHARDAT  and  J.  Lafont  (Compt.  rend.,  105,  1177—1179). — The 
product  of  the  gradual  action  of  467  grams  of  sulphuric  acid  on 
9340  grams  of  French  terebenthene  boiling  at  155 — 157°  (rotatory 
power  — 32"2°)  was  distilled  in  a  current  of  steam  ;  79  grams  of  sul- 
phuric acid  remained  in  the  free  state,  the  rest  having  formed  a 
compound  'iCioHiejHaSOi,  which  is  almost  though  not  quite  fixed. 
This  compound  could  not  be  isolated  from  the  colophene  with  which 
it  is  mixed.  It  is  a  neutral  substance  and  does  not  combine  with 
potassium  hydroxide.  Alcoholic  potash  is  without  action  in  the  cold, 
but  at  150°  decomposition  takes  place  with  formation  of  volatile  pro- 
ducts and  the  compound  CloHiejSOoKH,  which  crystallises  from  its 
aqueous  solution  in  thin  lamellae. 

The  portion  of  the  original  product  which  distils  with  steam  con- 
sists mainly  of  the  unaltered  hydrocarbon,  without  any  camphene. 
The  fraction  boiling  at  175 — 180°  has  the  composition  CioHie,  oxidises 
very  readily,  and  is  somewhat  lighter  than  the  original  terebenthene. 
It  absorbs  hydrogen  chloride  readily  yielding  a  liquid  product,  and 
when  the  latter  is  distilled  in  a  vacuum,  it  yields  cymene  and  ter- 
pilene  hydrochloride,  C,oHi6,2HCl,  melting  at  48°.  The  rotatory 
power  of  the  corresponding  terpilene  is  only  one-fifth  or  one-sixth 
that  of  another  terpilene  obtained  from  the  same  terebenthene  by  a 
different  method. 

The  fraction  boiling  below  165°  was  treated  successively  four  times 
with  sulphuric  acid,  always  with  a  similar  result,  but  the  fraction 
boiling  at  157°,  which  gradually  became  smaller  and  smaller  in 
quantity,  diminished  in  rotatory  power,  and  after  a  fifth  treatment 
was  converted  into  an  easily  solidified  camphene.  This  camphene  is 
formed  by  the  decomposition  of  the  small  quantity  of  the  sulphur 
compound  which  distils  over  with  the  water.  This  fraction,  in  fact, 
always  contains  a  small  quantity  of  free  sulphuric  acid. 

When  the  original  product,  which  is  not  volatile  in  steam,  is 
heated  at  200 — 250°,  an  energetic  reaction  takes  place,  water,  sul- 
phurous anhydride,  and  sulphur  being  produced.  The  liquid  products 
contain  a  slightly  active  laevogyrate  compound  boiling  at  156"*, 
cymene,  terpilene,  and  dextrogyi^te  camphenols.  C.  H.  B. 

Pimaric  Acids.  By  A.  YESTERBERa  (Ber.,  20,  3248— 3253).— In 
a  previous  paper  (Abstr.,  1886,  1038)  the  author  showed  thnt  the 
mother- liquor  from  the  preparation  of  dextropimaric  acid  contained 
y3-pimaric  acid.  From  the  very  vigorous  Isevorotatory  power  of  this 
acid,  the  name  IsDvopimaric  acid  is  now  given  to  it;  its  separation 
and  purification  were  attended  with  great  diflBculty.  Lceuopimaric 
acid,  CaoH3o02,  isomeric  with  dextropimaric  acid,  crystallises  in  the 
rhombic  system  ;    axial    ratios,   a  :  b  :  c  =  0'81042  :  1  :  0'61407  ;   ob- 
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served  faces  :  cx)P,  c^oPco,  P/2,  2f  oo,  OP.  It  melts  between  140°  and 
160°,  and  is  insoluble  in  water,  readily  soluble  in  all  the  other  usual 
solvents,  its  solubility  being  greater  than  that  of  the  dextro-acid. 
One  part  of  the  acid  dissolves  in  10"8  parts  of  98  per  cent,  alcohol  at  15°. 
A  solution  of  3*174  parts  of  Isevopimaric  acid  in  100  c.c.  of  alcohol 
has  a  laevcrotatory  power  [«]©  =  —272°.  It  forms  readily  crys- 
tallisable  salts,  of  which  the  sodium,  ammonium,  and  lead  salts  are 
described. 

The  author  considers  it  very  probable  that  Galliot's  pyromaric  acid 
(this  Journal,  1874,  457)  is  a  mixture  of  dextro-  and  laevo-pimaric 
acids.  A.  J.  G. 

Action  of  Phenylhydrazine  on  Santonin.  By  C.  Grassi 
(Chem.  Centr.,  1887,  1163—1164;  from  Bend.  R  Ace.  Lincei  [4],  3, 
521 — 522). — When  a  solution  of  santonin  (10  grams)  is  heated  with 
phenylhydrazine  (10  grams)  in  acetic  acid  solution  (sp.  gr.  1'06),  a 
yellow  hydrazide,  CisHisO./NsHPh,  separates,  which  melts  at  220°, 
and  is  not  decomposed  by  acids.  Hydrochloric  acid  dissolves  it  in 
the  cold  with  a  reddish-yellow  colour ;  on  heating,  a  scarlet  preci- 
pitate is  formed.     The  hvdrazine  compound  yields  a  platinochloride. 

J.  W.  L. 

Lakmoid  and  Litmin.  By  W.  I^.  Haetley  {Proc.  B.  Dublin  Soc, 
5,  159). —  Lakmoid  (Abstr.,  1885,  148)  is  soluble  in  strong  alcohol, 
insoluble  in  water.  A  solution  in  50  per  cent,  alcohol  retains  its  colour 
with  but  slight  alteration  for  several  months.  Litmin  is  insoluble  in 
strong  alcohol,  but  soluble  in  spirit  of  50  per  cent. ;  the  solution  was 
bleached  after  a  time  although  not  exposed  to  bright  light.  The 
photographic  spectra  of  the  two  substances  did  not  differ  markedly. 
From  these  results,  it  follows  that  the  two  substances  are  not  identical. 
Lakmoid  is  a  better  reagent  than  litmin.  A.  J.  Gr. 

New  Brazilin-derivative.  By  C.  Schall  and  C.  Dealle  (Ber., 
20,  3365 — 3366). — Teirmvethylbrazile'in,  Ci6Hio05Me4,  is  prepared  by 
mixing  27  grams  of  brazilin  with  0*8  gram  of  sodium  (each  dissolved 
in  alcohol) ;  8  grams  of  methyl  iodide  is  then  added,  and  the  whole 
warmed  on  a  water-bath  until  the  colour  changes  to  a  yellowish-brown. 
The  greater  portion  of  the  alcohol  is  distilled  off  and  the  rest  evapo- 
rated on  a  water- bath.  It  is  washed  with  w^ater,  dissolved  in  ether, 
and  washed  with  dilute  aqueous  soda.  It  forms  a  brittle,  transparent, 
amber-coloured  mass  which  becomes  crystalline  when  ether  is  poured 
over  it.  When  crystallised  from  alcohol,  it  is  obtained  in  colourless 
crystals  melting  at  138 — 139°.  The  compound  has  the  properties  of 
a  phenol  alkyl  ether;  it  does  not  change  when  exposed  to  air,  and 
yields  an  additive  product  with  ammonia.  N.  H.  M. 

Metanitroquinoline.  By  A.  Claus  and  A.  Stiebel  (Ber.,  20, 
3095 — 3097). — MetoynitroquinoUne,  C9]M'H6*N02,  is  prepared  from  10 
grams  of  nitraniline,  2"6  grams  of  picric  acid,  14  grams  of  glycerol,  and 
14  grams  of  sulphuric  acid.  The  mixture  is  afterwards  boiled  for 
some  hours.  The  product  after  being  freed  from  resin,  is  treated  with 
light  petroleum  to  remove  the  phenanthroline,  which  is  also  formed  in 
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the  reaction,  and  recrystalHsed  from  alcohol  or  water.  It  forms  long, 
thin,  colourless  needles,  meltinjy  at  131  5°  (uncorr.).  The  hydm- 
cMoride  crystallises  in  lon^,  yellowish-white  needles,  melts  at  225'"' 
with  evolution  of  gas,  and  decomposes  in  contact  with  water.  The 
nitrate  crystallises  in  long,  flat  needles  of  a  satiny  lustre,  not  very 
readily  soluble  in  water.  The  platinocMoride  forms  large,  amber- 
coloured  prismatic  crystals.  MetamidoquinoUne,  CgNHe'NHj,  pre- 
pared by  reducing  the  nitro-compound  with  stannous  chloride,  forms 
long,  hair-like,  yellowish  needles  which  melt  at  186°  (uncorr.)  ;  it  is 
readily  soluble  in  ether,  chloroform,  &c.  When  heated,  it  yields  a 
sublimate  of  splendid  red  needles.  It  does  not  distil  with  steam. 
(Compare  Abstr.,  1887,  810).  N.  H.  M. 

Constitution  of  Quinoline-derivatives.  By  J.  Freydl  (Monatsh., 
8,  580 — 583). — The  so-called  ^-amidoquinoline  on  conversion  into 
the  corresponding  diazochloride  and  treatment  of  the  same  with 
potassium  cyanide,  yields  a  cyanoquinoline  identical  with  the  meta- 
cyanoquinoline  of  Bedall  and  Fischer.  On  hydrolysis,  this  nitrile 
yields  a  quinolinecarboxylic  acid,  identical  with  that  obtained  from 
an  amidobenzoic  acid  by  Skraup's  reaction.  The  amidoquinoline  is 
also  converted  by  the  diazo-reaction  into  a  chloroquinoline,  identical 
with  the  compound  obtained  by  La  Coste  (Abstr.,  1886,  159)  from 
metachloraniline  by  Skraup's  reaction.  Then  in  the  above  gi'oup  the 
substituted  groupings  are  in  the  2  position  as  derived  from  the 
1  :  3  benzenoid  derivatives.  V.  H.  V. 

Sulphonation  of  Quinoline.     By  G.  v.  Georgievics  (Monatsh.,  8, 

577 — 579). — By  the  sulphonation  of  quinoline  with  Nordhausen  acid, 
La  Coste,  as  also  Bedall  and  0.  Fischer,  obtained  a  mixture  of  the  1 : 2 
and  1  :  3  quinolinesulphonic  acids,  the  proportion  of  each  which  is 
formed  being  dependent  on  the  conditions  of  the  experiment.  It  is  herq 
shown  that  if  the  sulphonation  is  effected  with  ordinary  sulphuric 
acid,  the  1  :  4  sul phonic  acid  is  produced,  a  result  confirmed  by  the 
conversion  of  the  acid  into  the  corresponding  nitrile  and  carboxvlic 
acid.  V.  H.  V. 

Quinoline.  By  E.  Lellmann  and  G.  Lange  (Ber.,  20,  3084—3089  ; 
compare  Abstr.,  1887,  737). — Calcium  parabromobenzenesulphonate 
crystallises  is  well-formed,  monoclinic  crystals  with  2  mols.  H-O  : 
a:h:  c  =  0-5872  :  1  :  0'5168  ;  fi  =  85°  14'  42"  (compare  Goslich, 
this  Journal,  1876,  i,  929).  Parabromometamidobenzenesulphonic 
acid  crystallises  in  well-formed  prisms  with  1  mol.  H2O  (not  IJ  mol. 
HoO,  Goslich,  loc.  cit.). 

OrthohromoquinoUne-anasulphonic  acid,  CgNHsBrSOsH  [Br  :  SO3H  = 
1  :  4],  is  prepared  by  heating  5  grams  of  parabromometaraidobenzene- 
sulphonic  acid,  6  to  7  grams  of  orthonitrophenol,  20  grams  of  glycerol, 
and  25  to  27  grams  of  sulphuric  acid  in  a  reflux  apparatus  at  155 — 
160"  for  six  hours.  The  product  is  treated  with  water,  steam-distilled, 
treated  with  baryta,  filtered,  and  the  filtrate  boiled  with  animal  char- 
coal. By  precipitating  the  barium  as  exactly  as  possible  with  sul- 
phuric acid  and  carefully  evaporating  the  filtrate,  the  sulphonic  acid 


ORGANIC  CHEMISTRY.  297 

is  obtained  in  small,  lustrous  plates  with  1  mol.  HaO.  The  calcium 
mlt  with  6-^  mols.  HoO  crystallises  in  long  needles,  readily  soluble  in 
water. 

Tetrahydroquinoline-anasulplionic  acid,  CgNHio'SOsH  -f  HaOjisformed 
when  5  grams  of  broraoquinolinesulphonic  acid  is  heated  on  a  water- 
bath  with  concentrated  hydrochloric  acid  and  tin.  It  crystallises  from 
dilute  solutions  in  rhombic  crystals  ;  a  :  h  :  c  =  0-5041  :  1  :  0-7511, 
and  from  concentrated  solutions  is  monoclinic  crystals ;  a  :  b  :  c  =^ 
0-4855  :  1  :  0-5298 ;  /3  =  55°  10'.  When  treated  with  oxidij^ing  agents, 
it  shows  the  reactions  characteristic  of  tetrahydroquinolirie-derivatives. 

The  quinolinesulphonic  acid  previously  prepared  (loc.  cit.)  from 
metamidobenzenesulphonic  acid,  also  yields  a  tetrahydroquinoline- 
sulphonic  acid  which  completely  resembles  that  just  described. 

N.  H.  M. 

/3-Quinolinedisulphonic  Acid.  By  W.  La  Coste  and  F.  Yaleur 
(Ber.,  20,  3199 — 3201). — /3-Quinolinedisulphonic  acid,  prepared  by 
heating  the  pure  barium  salt  with  the  necessary  amount  of  sulphuric 
acid,  crystallises  in  slender  white  needles,  readily  soluble  in  water, 
insoluble  in  alcohol,  ether,  benzene,  and  chloroform.  (Compare 
Abstr.,  1887,  379.)  The  barium  salt  is  obtained  by  treating  the 
potassium  salt  with  barium  acetate.  The  potassium  salt  (with  1  mol. 
H2O),  is  insoluble  in  alcohol,  readily  soluble  in  boiling  water.  When 
this  salt  is  fused  with  3  parts  of  potash  at  160°,  potassium  /3-hydroxy- 
quinolinesulphonate  is  formed.  ^-Hydroxyquinolinesulpkonic  acid 
crystallises  in  yellow,  lustrous  plates,  melting  at  270 — 275° ;  it  dissolves 
readily  in  hot  water,  sparingly  in  alcohol,  and  still  less  in  chloroform 
and  carbon  bisulphide. 

^-Bihydroxyquinoline,  C9NH4(OH)2,  is  prepared  in  a  manner  similar 
to  the  a-compound  (Abstr.,  1886,  629),  except  that  the  temperature  is 
only  raised  to  250 — 255^.  It  crystallises  in  slightly  brown  needles, 
readily  soluble  in  ether,  alcohol,  benzene,  chloroform,  and  carbon 
bisulphide,  insoluble  in  water.  It  melts  at  68°,  and  sublimes  at  a 
higher  temperature  in  slender  white  needles.  The  salts  are  stable, 
but  diflBcult  to  crystallise.     (Compare  also  Abstr.,  1887,  973.) 

N.  H.  M. 

Tetrahydroquinaldine.  By  M.  Moller  (Avnalen,  242,  313 — 
321). — Tetrahydroquinaldine  has  already  been  described  by  Jackson 
(Abstr.,  1881,  742),  and  by  Dobner  and  Miller  (Abstr.,  1884,  183). 
The  nitronitroso-corapound,  NOj-CioNHn-NO,  crystallises  in  golden 
plates,  and  melts  at  152°.  Methylhydroquinaldine,  CioHjaNMe,  has  been 
prepared  by  Dobner  and  Miller  (loc.  cit.).  It  can  also  be  prepared 
by  the  action  of  tin  and  hydrochloric  acid  on  quinaldine  methiodide. 
Methijlhydroquinaldinemetliiodide,Cio^Hx'M-Q,^Q^i  crystallises  in  needles, 
melts  at  205°,  and  dissolves  freely  in  water  and  in  hot  alcohol.  Freshly 
precipitated  silver  oxide  converts  it  into  t\iQ  ammonium  base, 
CioNHi2Me,MeOH,  a  crystalline,  hygroscopic  compound.  The  aaro- 
chloride  crystallises  in  lemon-coloured  needles,  and  the  dichromate  in 
six-sided  plates.  The  platinochloride  forms  brick-red  crystals,  soluble 
in  hot  water.  The  base  is  decomposed  by  heat,  yielding  methyl, 
alcohol,  and  methyltetrahydroquinaldine 
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Ethylteh'ahydroquinaldine,  CmNHizEt,  is  a  colourless  liquid,  boiling 
at.  256°.  The  platinochloride  and  methiodide  are  cryfitalline.  The 
latter  melts  at  187°  and  dissolves  in  water,  but  is  not  acted  on  by  a 
solution  of  potassium  hydroxide.  W.  C.  W. 

Quinaldine  Alkyl  Iodides.  By  M.  Moller  (Annalen,  242,  300 — 
312). — Quinaldine  methiodide  and  methylquinaldinium  hydroxide 
have  been  previously  described  by  Dobner  (Abstr.,  1884,  184),  and 
by  Bernthsen  and  Hess  (Abstr.,  1885,  558)  respectively.  In  addition 
to  the  salts  prepared  by  Bernthsen  and  Hess,  the  ammonium  base 
yields  an  aurochloride,  CioHgNMeCljAuCla,  and  a  dichromate, 

crystallising  in  lemon-coloured  needles.  The  dichromate  detonates  at 
90°.  Ethylquinaldinium  hydroxide  on  exposure  to  the  air  changes  into 
a  carmine-coloured  resin.  The  platinochloride,  (CioNH9Et)2PtCl6, 
is  deposited  from  hot  water  in  niby  prisms.     The  aurochloride, 

Cx„NH9EtCl,AuCl3, 

forms  golden  needles.  The  dichromate  detonates  at  100°.  Quinnldine- 
propiodide  forms  greenish-yellow  prisms,  soluble  in  water  and  in  hot 
alcohol.  It  melts  at  166 — 167^.  The  ammonium  base  is  amorphous. 
It  is  soluble  in  alcohol  and  ether.  The  platinochloride,  aurochloride, 
and  dichromate  are  crystalline.  Qumaldine  hutwdide  is  prepared 
by  heating  quinaldine  with  isobutyl  iodide  at  115°  in  molecule  pro- 
portion. It  crystallises  in  plates,  and  melts  at  172°.  The  amyl 
iodide  requires  a  temperature  of  140 — 145°  for  its  formation.  It  is 
crystalline,  soluble  in  water  and  hot  alcohol,  and  melts  at  175°. 

Orthomethylquinaldine  methiodide  is  deposited  from  alcohol  in 
yellow  needles,  and  melts  at  221°.  The  ammonium  base  is  tolerably 
stable,  and  does  not  change  rapidly  on  exposure  to  the  air.  The 
platinochloride,  dichromate,  and  aurochloride  are  crystalline.  The 
base  is  decomposed  by  heat,  yielding  orthomethylquinaldine.  Ortho- 
methylquinaldine ethiodide  is  deposited  from  alcohol  in  yellow  needles, 
and  melts  at  228°.  The  ammonium  base  is  a  stable,  oily  liquid,  and 
it  forms  crystalline  platino-  and  auro-chlorides. 

Paramethylquinaldine  unites  with  methyl  iodide  at  the  ordinary 
temperature.  The  compound  melts  at  236 — 237°,  and  dissolves 
freely  in  water.  The  ammonium  base  is  unstable.  The  platino- 
chloride, dichromate,  and  aurochloride  crystallise  in  needles. 

w.  c.  w. 

Conversion  of  Indoles  into  Hydroquinolines.  By  E.  Fischkr 
and  A.  Steche  {Annalen,  242,  348 — 366). — In  previous  communica- 
tions (Abstr.,  1887,  588  and  976),  the  authors  have  described  ihe 
conversion  of  methylketole  into  dimethyldihydroquinoline  and  di- 
methyltetrahydroquinoline,  which  are  derivatives  of  y3-methylquino- 
line.  In  the  preparation  of  dimethyldihydroquinoline,  a  monomethyl- 
dihydroquinoline  is  formed  as  a  bye-product.  Dihydroethyldimethyl- 
quinoline  and  ethylmethylketole  have  already  been  described  by  the 
authors  (loc.  cit.). 
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JUtJiylmethyldihydroquinoUne  [Et  :  Me  =^  1'  :  3'],  prepared  by  the 
action  of  methyl  iodide  on  ethyl metliylketole  and  methyl  alcohol  at 
120°,  is  a  colourless  oil  which  turns  pink  on  exposure  to  the  air.  It 
boils  at  254 — 255°,  and  forms  salts  which  are  freely  sohible  in  alcohol 
find  water.  With  ferric  and  platinic  chlorides,  it  yields  crystalline 
precipitates. 

TrimethyldihydroquinoUne,  CgNHeMeg  [1'  :  3'  :  4'],  boils  at  244°. 
The  hydriodide  crystallises  in  long  prisms.  The  sulphate  is  precipi- 
tated from  its  alcoholic  solution  in  crystalline  scales  on  the  addition  of 
ether.     The  platinochloride  is  decomposed  by  boiling  water. 

The  dimethyldihydro-^-naphthaquinoline,  previously  described  by 
the  authors  (loc.  cit.),  is  an  imide  base.  The  hydriodide  and  platino- 
chloride are  sparingly  soluble  in  alcohol  and  in  water. 

The  methiodides  of  the  quinolines  and  dihydroqu inclines  are  easily 
decomposed  by  alkalis,  but  the  methiodides  of  the  tetrahydro- 
quinolines  are  not  attacked. 

Dihydroquinolines  containing  methylene  in  the  in  dole-ring  turn  red 
on  exposure  to  the  air.  W.  C  W. 

a-Alkylcinchonic    Acids     and     a-Alkylqtiinolines.        By   0. 

DOBNER  (Annalen,  242,  265—290). — The  preparation  of  the  a-alkyl- 
cinchonic  acids  and  the  properties  of  sonle  of  these  compounds  have 
already  been  described  by  the  author  (Abstr.,  1S87,  504).  In  the 
preparation  of  a-isopropylcinchonic  acid;  a  neutral  substance  of  the 
composition  dgHsoNaO  is  obtained  as  a  bye- product.  It  is  insoluble 
in  alkalis.  a-Isopropylcinchonic  acid,  CgNHsPr^'COOH  [2'  :  4'], 
crystallises  with  1^  mols.  H2O.  The  hydrochloride,  0131113X02,1101, 
forms  colourless  plates,  freely  soluble  in  water.  The  platinochloride, 
which  is  abnormal  (Ci3lI]3N02,H01)4,PtCl4  +  H3O,  and  the  auro- 
chloride,  (Oi3H,3]S"02)2,HAuOl4,  are  crystalline.  a-Isopropylquino- 
line  picrate  is  deposited  from  alcoholic  solutions  in  yellow  plates. 
It  melts  at  150°.  The  platinochloride  crystallises  with  2  mols. 
H2O. 

A  neutral  substance  of  the  composition  O20H22N2O  is  formed  by  the 
action  of  aniline  on  an  ethereal  solution  of  pyruvic  acid  and  isovaler- 
aldehyde.  It  crystallises  from  i^lcohol  in  silky  needles,  and  melts  at 
160°.  If  a  warm  alcoholic  solution  is  substituted  for  the  ethereal 
solution,  a-isobuty1cinchonic  acid  is  produced.  The  acid  crystallises 
with  IJ  mols.  H2O.  The  hydrochloride,  0uHi5N02,H0r  -f  H3O, 
crystallises  in  colourleris  plates,  and  dissolves  freely  in  water.  The 
platinochloride,  (Oi4Hi5N'02)2,H2PtOl6,  is  also  crystalline.  a-Isobutyl- 
quinoline  picrate  crystallises  in  plates,  soluble  in  alcohol.  It  melts 
161°. 

On  mixing  together  cold  alcoholic  or  ethereal  solutions  of  fur- 
furaldehyde,  pyruvic  acid,  and  aniline,  a  neutral  substance  of  the 
composition  02oHi6N"202  is  formed,  but  with  warm  alcoholic  solu- 
tions, oL-furfurcinchonic  acid,  (04H30C9NIl5)-OOOH,  is  produced. 
This  acid  crystallises  in  greenish-yellow  needles.  It  melts  with 
decomposition  between  210"  and  215°,  and  dissolves  freely  in  alcohol, 
ether,  benzene,  and  in  hot  water.  The  silver,  lead,  and  copper  salts 
are  sparingly  soluble   in  water.        The    hydrochloride,    nitrate,    and 
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sulphate  are  freely  soluble.  The  platinochloride,  (CuH9N03)2,H2PtCl<„ 
and  the  aurochloride,  (CuH9N03)2,AaCl3,  crystallise  in  needles. 
oc-Furfu7'quinoline  is  obtained  by  heating  furfurcinchonio  acid  at 
300^  It  melts  at  92°,  and  boils  above  300°.  It  crystallises  in  thick 
needles,  and  dissolves  in  alcohol,  ether,  and  benzene.  The  platino- 
chloride, (Ci3H9NO)2,H.>PtCl6  4-  2H2O,  and  the  aurochloride, 

Ci3H9NO,HAuCl4, 

crystallise  in  needles,  and  dissolve  in  hot  water.  The  dichromafe 
forms  orange-red  needles.  It  is  soluble  in  hot  water.  The  dry  salt 
decomposes  at  100°.  The  picrate  melts  at  186°,  and  is  deposited  from 
hot  alcohol  in  large  yellow  plates.  W.  C.  W. 

a-Phenylcinchonic  Acid  and  its  Homologues.  By  0.  DoBXEtt 
and  M.  Gieseke  {Anvalen,  242,  290 — 300). — On  mixing:  together 
ethereal  solutions  of  aniline,  pyruvic  acid,  and  benzaldehyde,  a  com- 
pound of  the  composition  C22HigN20  is  obtained  in  the  form  of  a  crys- 
talline mass,  insoluble  in  acids,  alkalis,  and  water.  It  melts  at  225°, 
and  dissolves  freely  in  ether,  benzene,  acetic  acid,  and  light  petroleum. 
Strong  acids  and  hot  alkalis  decompose  the  compound,  yielding 
aniline  and  resinous  products. 

The  preparation  and  properties  of  a-phenylcinchonic  acid  have 
been  previously  described  by  the  authors  (Abstr.,  1887,  504).  The 
silver,  lead,  copper,  and  zinc  salts  were  obtained  in  the  form  of 
amorphous  precipitates. 

A  compound  of  the  composition  C24H22N2O  is  deposited  in  crystals 
on  mixing  ethereal  solutions  of  paratoluidine,  pyruvic  acid,  and  benz- 
aldehyde. It  melts  at  204 — 205°,  and  is  insoluble  in  acids  and 
alkalis.  If  warm  alcoholic  solutions  are  used,  only  a  small  quantity 
of  this  compound  is  formed,  the  chief  product  being  jparamethyl-ai- 
phenylcinchonic  acid, 

C9NH4MePh-COOH  [Me  :  Ph  :  COOH  =  3:2':  4']. 

This  acid  is  deposited  from  alcohol  in  yellow  needles.  It  melts  at  228°, 
and  is  soluble  in  alcohol  and  ether.     The  platinochloride, 

(CnH,3N02)2,H2PtCle, 

forms  golden  needles.  On  distillation  with  soda-lime,  paramethyl- 
phenylcinchonic  acid  yields  paramethyl-a-phenylquinoline.  Ortho- 
methyl-oc-phenylcinchonic  acid,,  [1:2':  4'],  melts  at  245°,  and  is  freely 
soluble  in  ether  and  hot  alcohol.  The  silver  salt,  Ci7Hi2iS'02Ag  4- 
H3O,  crystallises  from  hot  water  in  needles.  On  distillation  with 
lime,  the  acid  yields  orthom ethyl -cc-phe7iylquinoUne.  The  base  boils 
above  360°,  and  melts  at  49—50°.  W.  C.  W. 

Parabenzoylquinaldine  and  Paradiquinaldine.  By  E.  Hinz 
(Annalen,  242,  321 — 329). — Paraldehyde  acts  on  parabenzoyl ani- 
line dissolved  in  hydrochloric  acid,  forming  parahenzoylquinaldine, 
CgNHfiMeBz,  and  several  bye-products.    The  new  base  melts  at  Q7 — ^S°, 
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boils  above  800°,  and  dissolves  freely  in  hot  water,  alcohol,  ether, 
benzene,  chloroform,  and  light  petroleum.     The  platinochloride, 

(CnHi3:N-0)2,H2PtCl6  +  2H2O, 

crystallises  in  needles,  and  is  sparingly  soluble  in  water.  The  anhy- 
drous salt  melts  at  108 — 110°.  The  dichromate  also  crystallises  in 
needles.     The  methiodide  melts  at  220°. 

JDiqumaldine  is  prepared  by  the  action  of  paraldehyde  on  benzidine 
dissolved  in  hydrocbloric  acid.  The  yield  is  poor.  Diquinaldine, 
C20H16N3,  melts  at  206 — 207°,  and  dissolves  in  alcohol,  benzene, 
chloroform,  and  acetone.  It  boils  with  slight  decomposition  above 
360°. 

The  platinochloride,  C2oHi6'N"3,H2PtCl6  +  2H2O,  is  sparingly  soluble 
in  hot  water.  The  nitrate,  C3oHi6N'2,2H.N03,  crystallises  in  needles, 
and  is  soluble  in  water.     The  dichromate  is  crystalline. 

w.  c.  w. 

Quinoline.  ByE.  Bamberger  (Ber.,  20,  3338—3344). — Quinoline- 
plienacijl  bromide,  COPh'CHa'CgNHvBr,  is  prepared  by  mixing  equal 
mol.  weights  of  quinoline  and  bromacetophenone  dissolved  in  ether  or 
in  benzene ;  it  separates  in  tufts  of  white  needles.  The  yield  is  quanti- 
tative. It  dissolves  readily  in  alcohol  and  water,  sparingly  in  ether 
and  benzene,  begins  to  decompose  at  115—118°,  and  melts  at  about  165°. 
The  zincochloride  crystallises  from  water  in  small,  thick,  strongly 
refractive  prisms  ;  the  nitrate  crystallises  in  clear,  strongly  refractive 
prisms  of  a  vitreous  lustre,  which  are  generally  bent.  The  physio- 
logical action  of  the  nitrate  on  mice,  frogs,  and  cats  is  described ;  it 
resembles  that  of  curare.  When  a  quinolinephenacyl  salt  is  treated 
with  alkalis,  the  ammonium  base  is  obtained  together  with  a  scarlet 
dye  ;  the  base  forms  white  flakes,  readily  soluble  in  ether. 

Formylphenacijlanthranilic  acid,  COOH-C6H4-N(CH2-COPh)'COH, 
is  formed  when  16  grams  of  potassium  permanganate  dissolved  in 
600  c.c.  of  water  is  gradually  added  to  a  cooled  solution  of  10  grams 
of  quinolinephenacyl  bromide  in  1200  c.c.  of  water  ;  after  12  hours,  the 
colourless  liquid  is  filtered,  the  manganese  peroxide  extracted  several 
times  with  boiling  water,  and  the  collected  filtrates  from  50  grams  of 
the  phenacyl  bromide  evaporated  down  to  2  to  2*5  litres.  It  is  then 
made  acid,  left  for  24  hours  in  a  cool  place,  and  the  crystals  thus 
obtained  are  recrystallised  from  much  water.  It  crystallises  from 
dilute  alcohol  in  white  plates  of  a  satiny  lustre,  melting  at  184°,  readily 
soluble  in  alcohol,  less  in  hot  water.  Benzoic  acid  is  formed  as  the 
chief  product  of  the  reaction.  When  the  acid  is  boiled  with  dilute 
sulphuric  acid,  formic  acid  is  obtained. 

Pyridinephenacyl  bromide,  CgNHsBr-CHa'COPh,  prepared  from  pyri- 
dine and  bromacetophenone,  crystallises  from  a  mixture  of  ether  and 
alcohol  in  slender,  lustrous,  strongly  refractive  prisms.  The  chromate 
crystallises  from  water  in  lustrous,  orange-coloured  prisms  ;  the  zinco- 
chloride separates  from  its  hot  aqueous  solution  in  lustrous,  rhombic 
plates.  When  the  bromide  is  treated  with  aqueous  soda,  it  is  decom- 
posed into  pyridine  and  benzoic  acid.  N.  H.  M. 
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Acetic  Tripiperide.  By  J.  Busz  and  A.  Kekul^,  (Ber.,  20, 
3246 — 3248). — Ortho-amides,  corresponding  with  the  ortho-salts 
formed  by  acetic  and  other  acids,  have  not  yet  been  prepared. 
Experiments  rande  with  primary  amines  and  with  secondary  amines 
of  the  type  NHR'2,  have  failed  to  yield  such  compounds,  but  with 
secondary  amines  of  the  type  NHR",  of  which  piperidine  is  an  example, 
success  was  attained. 

Acetic  tripiperide,  CMe(C5NHin)3,  is  obtained  by  heating  acetic  tri- 
chloride (a-trichloroethane)  for  4  to  5  hours  in  a  reflux  apparatus. 
It  boils  at  133-134°  under  15  mm.,  or  261—263°  under  ordinary 
pressure.  It  is  very  stable,  yielding  but  slight  quantities  of  acetic 
acid  when  boiled  for  days  with  water  or  dilute  acetic  acid.  The 
hydrochloride  is  crystalline  and  insoluble  in  ether  ;  the  platinochloride 
crystallises  in  golden-yellow  plates. 

Chloroforni  acts  very  slowly  on  piperidine,  yieldingr  a  base  boiling 
at  98°,  which  seems  to  be  orthoformic  piperide,  CH(C6NHio)3,H20. 

Beiizotrichloride  reacts  readily  with  piperidine,  but  whether  a 
benzoic  tripiperidide  is  formed  is  not  yet  established.  A.  J.  G. 

Oxidation  Products  of  Papaverine.  By  G.  Goldschmiedt 
(Mo7iatsk.,  8,  510 — 528). — In  continuation  of  former  experiments  on 
the  oxidation  of  papaverine  by  potassium  permanganate  (Abstr.,  1886, 
479),  the  author  has  more  fully  examined  dimethoxycinchonic  acid 
and  other  products  formed.  Papaverine  hydrochloride  yields  oxalic, 
hemipinic,  and  veratric  acids,  which  are  contained  in  the  filtrate  from 
the  reduced  manganese  peroxide  ;  on  treatment  of  this  last  with  sul- 
phurous acid,  and  extraction  of  the  residue  with  hydrochloric  acid, 
papaveraldine  hydrochloride  and  dimethoxycinchonic  acid  are  obtained, 
together  with  a  substance  of  the  formula  C10H9NO4.  This  last, 
named  hemipinisoimide,  to  distinguish  it  from  the  isomeric  hemipini- 
mide  obtained  by  Liebermann  by  the  action  of  hydroxylamine  on 
opianic  acid,  forms  small,  white  needles  melting  above  .300°;  it  dissolves 
only  on  prolonged  heating  with  alkali,  but  is  at  the  same  time  decom- 
posed into  ammonia  and  hemipinic  acid.  It  is  also  distinguished  from 
hemipinimide  by  the  unstable  character  of  its  potassium-derivative. 
The  formula  of  this  substance  is  discussed,  but  without  satisfactory 
conclusions. 

Bimethoxycinchonic  acid,  C9NH4(OMe)2*COOH,  crystallises  with 
2H2O  in  small  needles ;  it  melts  at  205°  with  violent  evolution  of  car- 
bonic anhydride,  and  formation  of  dimethoxyquinoline  ;  it  gives  a 
brownish-red  turbidity  with  ferric  chloride,  but  no  reaction  with 
ferrous  sulphate.  Solutions  of  its  salts  give  gelatinous  precipitates 
with  barium,  calciam,  copper,  and  silver'  salts.  The  hydrochloride 
crystallises  with  2  mols.  H2O  in  glistening  needles,  and  the  ^/aiino- 
chloride  in  groups  of  yellow  needles.  By  hydriodic  acid,  the  dimethoxy- 
acid  is  converted  into  dihydroxycinchonic  acid,  C9NH4(OII)o*COOH, 
which  is  an  amorphous  powder,  melting  at  221°  with  violent  evolution 
of  gas.  It  gives  a  violet  coloration  with  ferric  chloride,  and  a  reddish- 
yellow  with  ferrous  sulphate.  Its  salts  are  all  of  a  yellow  colour,  thus 
resembling  those  of  hydroxycinchonic  acid  obtained  by  Weidel  from 
the  corresponding  sulphonic  acid. 


ORGANIC  CHEMISTRY.  303 

Bimetlioxi/quinoUne,  C9"N'H5(OMe)2,  obtained  by  heating  the  di- 
methoxycincbonic  acid,  as  also  from  papaveraldine  when  it  is  heated 
with  alkali,  forms  a  hydrochloride  crystallising-  with  3H2O,  a  picrate 
crystallising  in  citron-yellow  needles,  and  a  chromate  in  small,  orange- 
yellow,  rhombic  crystals. 

This  dimethoxyquinoline  from  papaverine  is  isomeric  with  that 
obtained  from  veratric  acid ;  a  list  is  given  of  the  points  of  difference 
between  the  salts  of  these  two  bases.  It  is  probable  that  in  the 
methoxyqninoline  from  veratric  acid,  the  methoxy- groups  are  in  the 
position  1  ;  2,  but  in  that  from  papaverine  the  groups  are  in  the 
positions  2:3;  the  author  proposes  to  confirm  this  view  by  further 
experiments.  Y.  H.  V. 

Adenine.  By  A.  Kossel  (Ber.,  20,  3356—3358;  compare  Abstr., 
1886,  556). — Adenine  nitrate,  C5H5]Sr5,HN03  +  -JHaO,  crystallises  in 
stellate  groups  of  needles ;  the  dry  salt  dissolves  in  110*6  parts  of 
water.  The  hydrochloride  (with  J  mol.  H2O)  forms  transparent,  mono- 
clinic  crystals,  a  :  h  :  c  =  2-0794  :  1  :  1-8127  ;  ^  =  61°  40'  ;  the  anhy- 
drous salt  dissolves  in  41-9  parts  of  water.  The  platinochloride, 
(C5H5]Sr5)2,H2PtCl6,  crystallises  from  its  dilute  solution  in  needles ; 
when  a  concentrated  solution  is  boiled  long,  the  salt, 

C5H5l^5,HCl^tCl4, 

separates  as  a  bright  yellow  powder.  The  silver  compound,  CJIiN^Ag, 
is  obtained  as  an  amorphous  powder  by  adding  an  ammoniacal  silver 
solution  to  a  hot  ammoniacal  solution  of  adenine ;  with  a  large  excess 
of  silver  solution,  the  compound  CsHglSrs,  Ag20  is  formed.  The  acetyl- 
derivative,  CqE^^Ag,  crystallises  in  small,  white  plates,  readily  soluble 
in  hot  water  and  alcohol,  soluble  in  dilute  acids  and  alkalis ;  it  does 
not  melt  at  260°.  The  henzoyl-derivaiive,  C5H4N5BZ,  forms  long,  thin, 
lustrous  needles,  melting  ast  234 — 235°,  readily  soluble  in  hot  alcohol, 
soluble  in  dilute  acids  and  in  ammonia. 

Adenine  is  very  stable  towards  acids,  alkalis,  and  oxidising  agents, 
but  is  readily  reduced  by  zinc  and  hydrochloric  acid,  behaving  like 
hypoxanthine.  N.  H.  M. 

Ptomaines  and  Leucomaines.  By  A.  Gautier  {Bull.  Soc  CUm., 
48,  6 — 23). — A  summary  of  our  present  knowledge  concerning 
ptomaines,  giving  an  account  of  the  results  obtained  by  the  author, 
Brieger,  and  others,  whose  papers  have  from  time  to  time  appeared  in 
Abstracts  in  this  Journal  (see  Abstracts,  1881,  100,  224;  1882,  1115; 
1884,  89,  188;  1885,  676;  1886,  634;  also  Bull,  de  VAcad  de  Med., 
1886).  G.  H.  B. 

Empirical  Formula  of  Cholic  Acid.  By  P.  Latschinoff  {Ber., 
20,    3274— 3283).— Mylius   has   lately    (Abstr.,    1887,    982)    upheld 

IStrecker's  formula  C24H40O5  for  cholic  acid,  against  this  formula 
C25H42O5  proposed  by  the  author.  The  latter  has  therefore  carefully , 
re-examined  this  acid  and  its  derivatives,  with  the  result  of  confirming 
the  formula  C25H42O6.  He  has  been  unable  to  obtain  the  acid  perfectly 
anhydrous.  Cholic  acid  crystallises  in  two  forms  (i)  in  tetrahydric 
.2 


304  ABSTRACTS  OF  CHEMICAL  PAPERS. 

crystals,  and  (ii)  in  prismatic  crystals.  The  first,  obtained  by  crystal- 
lisation from  alcohol,  acetone,  ether  (of  which  it  requires  510  parts  at 
18°  for  solution),  isobutyl  alcohol,  or  ethyl  acetate,  has  the  formula 
C25H4206  +  JH.O.  It  only  loses  this  water  of  crystallisation  at  or 
above  145°,  and  partial  decomposition  always  takes  place  simultane- 
ously. Fusion  ultimately  results  at  160 — 180°.  The  prismatic  crystals, 
obtained  by  the  precipitation  of  an  acetic  solution  of  the  acid  with 
water,'  have  the  formula  C25H42O5  +  H2O.  They  lose  J  mol.  H2O  at 
120°,  but  the  remaining  ^  is  only  lost  at  or  above  145°.  The  author 
believes  Mylius  to  have  taken  the  not  fully  dehydrated  acid  as  anhy- 
drous. When  this  acid  is  dissolved  in  phenol,  it  forms  white  prisms,  which 
give  analytical  results,  agreeing  with  the  formula  C25H40O5  +  ^H20  +■ 
JCeHeO.  It  seems  that  the  last  trace  of  water  is  very  firmly  united 
to  the  cholic  acid,  and  that  when  crystallised  from  other  media  with 
which  it  unites,  the  acid  only  takes  up  the  complementary  quantity 
of  the  medium.  Thus  the  crystals  from  an  alcoholic  solution  had  the 
formula  C25H42O5  +  iHsO  +  iCsHeO. 

Attempts  to  obtain  mineral  salts  of  the  acid  showed  that  here  also 
a  similar  state  of  things  existed.  The  salts  all  contained  an  excess 
of  the  base,  that  excess  being,  as  in  the  case  of  the  water  of  crystallisa- 
tion, about  one- eighth  of  an  equivalent.  With  aniline  and  toluidine, 
however,  cholic  acid  yields  well-defined  crystalline  salts,  which  give 
numbers  agreeing  with  those  required  by  theory.  Aniline  cholate, 
C25H4305,NH2Ph,  forms  needles  melting  at  140°  ;  metatoluidine  cholate 
needles  melting  at  140—180°.  L.  T.  T. 

Action  of  Sodium  Chloride  in  Dissolving  Fibrin.    By  J.  R. 

Green  (/.  Physiol,  8,  372 — 377). — When  fibrin  is  extracted  with  a  5 
or  10  per  cent,  solution  of  sodium  chloride,  a  prote'id  goes  into  solution  ; 
on  renewing  this  solution  daily,  removing  that  added  on  the  previous 
day,  it  is  found  that  in  32  to  35  days  the  whole  of  the  fibrin  is  dis- 
solved. In  all  these  experiments,  there  was  perfect  freedom  from 
putrefaction.  When  dissolved  in  this  way,  the  fibrin  is  decomposed, 
with  the  formation  of  two  globulins,  one  of  which  coagulates  at  56°, 
is  soluble  in  1  per  cent,  sodium  chloride  solution,  is  readily  converted 
into  syntonin  and  alkali-albumin,  and  is  not  precipitated  by  weak 
acid;  the  other  is  insoluble  in  1  per  cent,  sodium  chloride  solution, 
but  soluble  in  a  10  per  cent,  solution  ;  it  coagulates  on  heating  at  59 — 
00°,  is  readily  converted  into  alkali-albumin,  but  not  into  syntonin,  the 
acid  added  for  the  latter  purpose  precipitating  it,  and  in  suspension 
it  is  not  acted  on.  In  some  of  its  reactions,  the  former  substance 
recals  the  behaviour  of  fibrinogen,  but  neither  corresponds  with  fibrin- 
otren  or  serum  globulin,  and  the  latter  cannot  be  made  to  re-form 
fibrin.  W.  D.  H. 

Haematoporphyrin.  By  C.  A.  MacMunn  (/.  Phi/siol,  8,  384— 
389). — A  brownish  pigment  is  scattered  over  several  superficial 
portions  of  the  mollusc  Solecurtiis  strigillatus.  On  microscopical 
examination,  it  is  found  that,  in  the  foot  especially,  the  pigment  is 
situated  at  the  border  of  the  cells,  so  that  the  boundaries  between 
them  are  marked  much  iu  the  same  way  that  endothehum  cells  are 
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demonstrated  by  the  use  of  silver  nitrate.  Granules  in  the  cells 
contain  the  same  pigment.  Spectroscopic  examination  shows  that 
the  pigment  is  hsematoporphyrin ;  this  is  identical  with  Moseley's  poly- 
perythrin  {Quart.  J.  Mic.  Science,  17,  1)  ;  the  bands  are  identical  with 
those  seen  in  the  pigment  from  the  dorsal  streak  of  the  earthworm  ;  a 
list  of  12  other  invertebrates  in  which  the  same  pigment  has  been 
found  is  given.  In  many  of  these  there  is  no  haemoglobin  present,  but 
the  universal  distribution  of  the  histohaematins,  and  the  fact  that 
these  yield  some  of  the  decomposition  products  of  hsemoglobin,  fully 
explain  the  occasional  appearance  of  a  haemoglobin-derivative  in 
invertebrate  animals  (see  Abstr.,  1886,  638).  W.  D.  H. 
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Influence  of  Sleep  on  the  Activity  of  Respiratory  Combus- 
tion. By  L.  DE  Saint-Maetin  {Cornet,  rend.,  105,  1124 — 1128). — 
Experiments  with  doves  show  that,  independently  of  the  effect  pro- 
duced by  fasting,  natural  sleep  reduces  the  quantity  of  carbonic 
anhydride  exhaled  by  about  one-fifth,  and  reduces  the  quantity  of 
oxygen  absorbed  by  about  one-tenth. 

Experiments  with  dogs  show  that  during  sleep  produced  by  mor- 
phine the  proportion  of  carbonic  anhydride  exhaled  falls  to  one-half 
the  normal  amount ;  during  sleep  produced  by  chloral  or  chloroform 
it  falls  to  one-third  the  normal  proportion. 

When  anaesthesia  by  chloroform  is  sufficiently  long  continued  the 
blood  becomes  impoverished  in  oxygen  and  is  charged  with  an  amount  of 
carbonic  anhydride  very  considerably  in  excess  of  the  normal  propor- 
tion. In  the  early  stage  of  insensibility,  there  is  a  diminution  in  the 
proportion  of  carbonic  anhydride  in  the  blood,  but  this  is  due  to 
secondary  causes.  C.  H.  B. 

Coagulation  of  Fibrin  and  Intravascular   Clotting.    By  F. 

Krugee  {Zeit.  Biol  ,24,  189— 225).— Wooldridge  has  shown  that  the 
phenomenon  of  cod,gulation  is  brought  about  by  a  substance  which  he 
calls  A  fibrinogen,  obtainable  from  peptone  plasma  by  simply  cooling, 
and  that  the  cellular  elements  which  were  hitherto  considered  ess'fen- 
tial,  although  they  may  assist  coagulation,  are  nevertheless  of  second- 
ary import.  In  his  Croonian  lecture  he  described  coagulation  as 
essentially  similar  to  crystallisation.  In  plasma  there  are  three  con- 
stituents concerned  in  coagulation — A,  B,  and  C  fibrinogen.  A  and  B 
fibrinogen  are  compounds  of  lecithin  and  prote'id,  and  fibrin  results 
from  the  transference  of  the  lecithin  from  A  fibrinogen  to  B  fibrino- 
gen. From  this  point  of  view  the  ferment  is  of  secondary  import- 
ance. 

Wooldridge  further  found  that  a  compound  of  lecithin  and  proteid 
closely  allied  to  the  A  fibrinogen,  which  he   considers  probably  the 
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precursor  of  A  fibrinogen,  exists  in  the  testis  and  thymus  gland  of  the 
calf,  in  the  fluid  of  the  lymph  glands  and  the  stromata  of  red  blood- 
corpuscles.  This  compound  is  capable  of  causing  widespread  intra- 
vascular clotting  in  the  entire  absence  of  any  cellular  elements. 

It  is  with  reference  to  this  last  statement  that  the  author  joins 
issue.  A  large  number  of  experiments  have  led  him  to  the  opposite 
conclusion,  namely,  that  the  corpuscular  elements  play  the  chief  part 
in  the  coagulation,  both  within  and  without  the  body.  He  corrobo- 
rates Wooldridge's  statement,  however,  that  the  stromata  of  red 
blood  corpuscles  produce  intravascular  clotting. 

The  leucocytes  obtained  by  centrifugalising  the  fluid  of  the  lymph 
glands  produce  intravascular  clotting,  but  the  supernatant  liquid,  the 
author  states,  is  inert,  or  almost  so.  He  considers  that  any  slight 
action  of  the  fluid  may  be  accounted  for  by  the  presence  of  some  leuco- 
cytes, for  he  found  it  impossible  to  remove  them  completely,  even  by 
centrifugal  action.  J.  P.  L. 

Influence  of  Calcium  Sulphate  on  the  Coagulation  of  the 
BloocL  By  J.  R.  Green  (/.  Physiol,  8,  354— 371).— A  saline 
extract  of  washed  blood  clot  contains  fibrin  ferment  (Buchanan). 
Heating  such  an  extract  nearly  to  the  boiling  point  delays  the  action 
of  the  ferment  but  does  not  destroy  it ;  the  ash  was  found  to  contain  a 
definite  and  fairly  constant  amount  of  calcium  sulphate.  A  saturated 
solution  of  calcium  sulphate  was  prepared,  and  on  adding  1  c.c.  of  this 
to  10  c.c.  of  diluted  magnesium  sulphate  plasma,  coagulation  set  in 
with  great  rapidity;  a  very  small  amount  of  the  salt  (U'COl  percent.) 
has  considerable  clotting  power  ;  this  increases  with  the  quantity  of 
calcium  sulphate  used,  but  not  proportionately.  In  other  experiments 
with  peptone  or  leech  extract,  in  which  coagulation  was  retarded  by 
cold,  the  addition  of  calcium  sulphate  caused  it  to  take  place  in  some 
cases  very  rapidly,  in  others  more  slowly. 

Calcium  sulphate  cannot  be  regarded  as  the  fibrin  ferment  however  ; 
addition  of  that  salt  to  pericardial  fluid  or  to  a  sodium  chloride  solu- 
tion of  fibrinogen  causes  no  coagulation  in  those  fluids  ;  but  when  the 
ferment  is  present,  addition  of  salt  accelerates  the  coagulation. 

The  next  point  investigated  was  whether  it  is  possible  to  have 
coagulation  in  the  absence  of  calcium  sulphate ;  j^ptone-plasma  was 
dialysed  for  three  days  into  a  0*6  per  cent,  solution  of  sodium 
chloride ;  if  water  had  been  used  outside  the  membrane,  the  globulins 
of  the  plasma  would  have  been  precipitated.  Dilution  of  the  plasma 
with  saline  solutions  then  caused  no  clotting,  nor  did  the  passing  of  a 
stream  of  carbonic  anhydride  through  the  plasma  coagulate  it  as  it 
does  ordinary  peptone-plasma.  But  on  adding  a  little  calcium 
sulphate  to  the  diluted  plasma  coagulation  rapidly  set  in. 

In  plasma  prevented  from  coagulating  by  cold,  or  by  admixture 
with  magnesium  sulphate,  similar  experiments  were  performed, 
dialysis  being  carried  out  at  the  temperature  of  1°.  After  a  week's 
dialysis,  dilution  caused  no  coagulation,  but  after  adding  calcium 
sulphate  clotting  set  in,  though  slowly.  It  was  suggested  that  the 
fibrin  ferment  exists  as  a  zymogen  in  plasma,  and  is  converted  into 
ferment  by  the  action  of  calcium  sulphate.     Horse's  blood  kept  from 
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clotting  by  cold  was  precipitated  by  a  large  excess  of  alcohol ;  after 
remaining  for  some  weeks  under  the  spirit,  the  precipitate  was  collected, 
dried,  and  extracted  with  a  0*6  per  cent,  sodium  chloride  solution  ;  this 
was  warmed  with  calcium  sulphate  for  an  hour,  and  then  that  salt 
removed  by  dialysis  ;  but  on  diluting  plasma  or  pericardial  fluid  with 
this  there  was  no  hastening  of  the  coagulation ;  that  is,  there  was  no 
evidence  of  zymogen  conversion. 

Calcium  sulphate  helps  the  working  of  the  ferment,  but  it  is  not 
concerned  with  its  liberation.  Quantitative  experiments  on  the  rela- 
tion of  the  amount  of  fibrin  formed  to  the  amount  of  calciam  sulphate 
added  negative  the  idea  that  fibrin  is  a  union  of  fibrin  with  that  salt. 
Hammarsten  (Maly's  Jahrsbericht,  4,  185)  has  shown  that  calcium 
phosphate  is  necessary  for  the  proper  activity  of  the  rennet  ferment. 

W.  D.  H. 

Secretion  of  the  Gall  Bladder.  By  B.  Biech  and  H.  Spong 
(J".  Physiol. ,  8,  378 — 383). — The  fluid  was  obtained  from  two  women 
in  which  a  fistula  remained  in  each  case  after  the  operation  of  chole- 
cystotomy  had  been  performed.  A  celluloid  cannula  was  found  to  be 
the  best  to  use,  as  it  did  not  set  up  the  irritation  consequent  on  the 
use  of  metallic  ones.  About  20  c.c.  in  the  day  was  collected,  but  it  is 
supposed  that  a  third  or  more  of  the  fluid  was  lost.  In  both  cases  the 
bile  channels  were  completely  closed  olf  from  the  gall  bladder,  and  no 
biliary  constituents  were  present.  The  fluid  was  therefore  the 
secretion  of  the  mucous  membrane  of  the  gall  bladder,  and  in  both 
cases  it  had  identical  composition  and  properties.  Both  patients  were 
also  in  excellent  health.  The  fluid  was  sometimes  clear,  sometimes 
faintly  opalescent ;  it  was  viscid  ;  its  specific  gravity  varied  from 
I'Oll  to  1*012  at  12*5".  On  microscopic  examination,  it  was  found  to 
contain  a  few  leucocytes.  It  was  always  distinctly  alkaline,  which 
reaction  must  be  attributed  to  alkaline  sodium  phosphate.  The 
following  is  the  approximate  quantitative  analysis  in  parts  per 
1000:  — 

Water  and  gases    979*7 

Solids 20-3 


A.  Organic — 

Mucin 1     ^2-09 

Proteid  matter,  a  trace J 

B.  Inorganic — 

Chlorine 3-84 

Carbonic  anhydride 0*29 

Sodium  (combined  with  CI)  .  . .  .  ^  2'50 

Soda  (combined  with  CO2) 0'41 

Potassium  salts  and  phosphates  by 

diiference 1'17 


20-30 


The  fluid  has  distinct  diastatic  properties,  which  were  destroyed  by 
boiling ;  the  fermentation  agent  was  not  definitely  separated ;    th© 
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alcoholic  precipitate,  however,  was  found  to  contain  it,  whilst  none 
remained  in  the  filtrate ;  the  ferment  was  also  non-diffusible.  Some 
was  filtered  through  a  porous  cell ;  the  filtrate  was  inoperative  on 
starch,  whilst  the  residue,  which  evidently  represented  the  mucin  that 
could  not  get  through  the  filter,  wuh  still  active.  The  fluid  had  no 
curdling  action  on  milk,  and  no  emulsion  was  formed  when  it  was  mixed 
with  cod-liver  oil.  The  secretion,  moreover,  does  not  readily  putrefy, 
although  it  was  demonstrated  by  means  of  experiments  with  sterilised 
peptone  infusion  that  it  has  no  active  power  in  restraining  putrefac- 
tion ;  its  apparent  immunity  from  change  being  due  to  its  poverty 
in  nourishing  material.  The  secretion  cannot  be  regarded  as  playing 
any  important  part  in  digestion,  the  small  diastatic  action  it  possesses 
being  shared  by  many  fluids  in  the  economy  on  which  it  does  not 
confer  any  special  digestive  value.  Its  use  is  no  doubt  confined  to 
lubricating  the  walls  of  the  gall  bladder,  and  it  adventitiously  adds 
some  mucus  to  the  bile  which  comes  to  repose  in  it.  W.  D.   H. 

Analyses  of  American  Fishes.  By  W.  0.  Atwater  (Amer. 
Ghem.  /.,  9,  421 — 452). — 52  species  of  American  fishes  were  ex- 
amined. The  methods  of  analysis  are  described,  and  tables  are  given 
containing  proportion  of  edible  portion  and  the  amounts  of  nitrogen, 
proteids,  ether  extract,  and  ash  of  this  portion  of  the  fish.  The  com- 
position varies  very  considerably,  thus — 


Water. 

Dry 
substance. 

Albu- 
minoid. 

Fat. 

Ash. 

73-4 

81-7 
82-6 
75-4 
63-6 

78-2 

2G-6 
18-3 
17-4 
24-6 
36-4 
21-8 

18-3 

16-8 
15-8 
18-4 
21-6 
17-8 

7  1 

0-25 
0-4 
5-2 
13-4 

2-8 

1-3 

Haddock   

1-2 

Cod 

1-2 

Halibut   

1-1 

Salmon 

1*4 

Spent  salmon,  female 

1-2 

H.  B. 

Ferments  in  Normal  Urine.  By  E.  Stadelmann  (Zeif.  Biol.,  24, 
226 — 260). — Very  divergent  opinions  have-  from  time  to  time  been 
expressed  with  reference  to  the  presence  of  ferments  in  normal  urine. 
It  may  be  safely  said  that  all  observers  are  agreed  on  the  constant 
occurrence  of  pepsin  in  normal  urine,  but  the  most  conflicting 
evidence  is  forthcoming  as  to  the  presence  of  tiypsin. 

Griitzner  and  his  pupils,  Sahli,  Gehrig,  and  Holovtschiner  state  that 
trypsin  is  a  constant  concomitant  of  normal  urine,  and  that  it  is 
present  in  regular  quantity.  Mya  and  Belfanti  state  that  both  pepsin 
and  trypsin  are  present  in  normal  and  pathological  urine,  except  in 
cases  of  acute  and  chronic  nephritis. 

In  opposition  to  this,  Leo  denies  the  occurrence  of  trypsin  in  all 
cases,  but  admits  the  presence  of  pepsin  in  normal  and  in  most  patho- 
logical cases.  In  cancer  of  the  stomach  and  typhoid  fever,  pepsin,  is 
however,  absent. 
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In  the  present  investig-ation,  a  complete  survey  of  the  whole  subject 
has  been  undertaken.  The  occurrence  of  pepsin  is  further  corrobo- 
rated, but  in  no  instance  has  trypsin  been  found.  The  author,  there- 
fore, considers  with  Leo  that  the  apparent  digestion  of  raw  fibrin  in 
alkaline  urine,  in  Griitzner's  and  other  observers'  experiments,  was 
due  to  the  presence  of  sepsis  which  had  not  been  sufficiently  guarded 
against.  Raw  fibrin  does  disintegrate  in  alkaline  urine  even  in  the 
presence  of  thymol,  owing  no  doubt  to  the  presence  of  bacteria  in  the 
raw  fibrin,  but  in  no  instance  did  any  digestion  or  disintegration  take 
place  when  boiled  fibrin  was  used.  As  the  direct  experiments  with 
urine  were  negative,  a  large  quantity  was  evapora,ted  nearly  to  dryness 
at  40°,  the  residue  thoroughly  extracted,  and  washed  with  alcohol. 
The  residue,  which  would  contain  any  trypsin  that  might  be  present, 
was  then  dissolved  in  a  small  quantity  of  water  and  tested  with 
regard  to  its  digestive  power,  but  the  solution  was  found  to  be  entirely 
inert.  When  proper  precautions  are  taken  to  ensure  the  absence  of 
any  putrefactive  change,  the  results  are  always  negative. 

Certain  inorganic  salts — potassium,  sodium,  and  ammonium  sul- 
phates, and  potassium  and  sodium  phosphates — hinder  tryptic  diges- 
tion in  a  marked  degree.  This  is  especially  the  case  with  the 
potassium  phosphates.  J.  P.  L. 

Physiological  Action  of  Ethyl  Lactate.  By  P.  Pellacani  and 
G.  Bertoni  {Ghem.  Centr.,  1887,  1149  ;  from  Arch.  Ital.  Biol,  7,  201— 
208). — The  ethyl  salt  of  fermentation  lactic  acid,  when  taken  by  the 
mouth  in  concentrated  solutions,  causes  great  irritation  of  the  throat 
and  the  first  parts  of  the  alimentary  tract.  When  subcutaneously 
injected  it  causes  no  local  irritation.  A  10  to  15  per  cent,  solution 
does  not  coagulate  albumin.  It  is  a  liquid,  and  soluble  in  all  propor- 
tions in  water,  alcohol,  and  ether.  Its  hypnotic  properties  are  weak, 
and  its  physiological  action  is  compared  with  that  of  chloral  and  iodal. 
When  given  in  doses  sufficient  to  cause  deep  anaesthesia,  it  causes 
death  by  interference  with  the  respiration.  W.  D.  H. 

Physiological  Action  of  Trimethylethyloxyammonium  ar,d 
Trimethylvinylammonium  Hydroxides.  By  Y.  Cervello  (Ghem. 
Centr.,  1887,  1160 ;  from  Arch.  Ital.  Biol,  7,  232— 233).- O'Ol  gram 
of  the  hydrochloride  of  the  first  base  causes  in  the  frog,  dilatation  of 
the  pupil  and  increased  frequency  of  respiration  ;  after  about  two 
hours  the  animal  returns  to  its  normal  condition.  To  cause  comp^lete 
paralysis,  at  least  0*05  gram  must  be  given  :  death  then  occurs  in 
about  three  hours.  The  pulse  is  but  little  affected.  In  a  rabbit 
weighing  850  grams,  0"5  gram  caused  increased  secretion  of  tears, 
running  from  the  nose,  and  enlargement  of  the  pupil.  Paralysis, 
which  ensues  after  large  doses,  is  produced  like  that  caused  by  curare. 
Aqueous  solutions  of  trimethylvinylammonium  hydroxide  (neurine), 
cause  the  same  symptoms,  but  its  action  is  more  powerful.  The 
antagonism  between  this  base  and  atropine  holds  only  with  regard  to 
the  heart  and  glandular  system.  Atropine  will  not  prevent  death 
after  the   administration  of  lethal  doses  of  neurine.     Neurine  thus 
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resembles  curare  in  its  physiological  action,  and  muscarin  in  its 
antagonism  to  atropine.  W.  D.  H. 

Physiological  Action  of  "  Saccharin."  By  V.  Aducco  and  U. 
Mosso  (Chem.  Gentr.,  1887,  1148—1149  ;  from  Arch.  Ital.  Biol,  7, 
158—171 ;  and  8, 22—86).—  "  Saccharin  "  (Fahlberg)  is  but  little  solu- 
ble in  cold  water,  but  dissolves  more  easily  in  hot,  and  very  easily  in 
boiling  water.  The  solution  so  obtained  is  strongly  acid.  On  cooling 
the  hot,  concentrated  aqueous  solution,  the  substance  separates  in 
monoclinic  (?)  needles  melting  at  about  200"^.  It  is  more  easily 
soluble  in  ether,  and  still  more  so  in  alcohol :  it  dissolves  easily  in 
water  if  its  solution  be  continuously  and  care f ally  neatralised,  but  is 
reprecipitated  on  addition  of  hydrochloric  acid.  Even  in  large  doses, 
it  is  harmless  to  the  animal  organism.  After  its  administration,  the 
urine  has  a  well-marked,  sweet  taste,  and  decomposes  with  much  more 
difficulty  ;  it  contains  unaltered  saccharin.  It  causes  no  alteration  in 
nutrition  or  metabolism,  with  the  exception  that  the  chlorides  of  the 
urine  are  increased  in  amount.  Saccharin  is  not  excreted  by  the 
saliva  nor  by  the  milk.  Half  an  hour  after  its  administration  by  the 
mouth,  the  urine  acquires  a  very  sweet  taste,  which  after  doses  of 
5  grams  disappears  in  24  hours.  0"16  gram  of  saccharin  weakens  the 
alcoholic  fermention  of  dextrose,  as  well  at  30°  as  at  16°.  A  mixture 
of  urine  with  an  equal  volume  of  a  0'32  per  cent,  solution  of  sac- 
charin does  not  undergo  the  ammoniacal  fermentation  for  over  seven 
days,  whilst  urine  mixed  with  a  corresponding  amount  of  salicylic 
acid  ferments  in  less  than  that  time.  Saccharin  also  prevents  putre- 
faction during  pancreatic  digestion.  A  percentage  of  0'16  to  0*32  of 
saccharin  hinders  but  does  not  prevent  gastric  digestion.  A  per- 
centage of  0"0064  has  no  such  effect.  Benzoic  acid  in  similar  amounts 
has  the  same  effect ;  salicylic  acid  a  stronger  effect.  Saccharin 
hinders  the  amylolytic  action  of  saliva,  especially  in  a  neutral  solution, 
but  not  so  much  as  does  salicylic  acid ;  benzoic  acid,  on  the  other 
hand,  is  not  so  active.  As  the  sweetness  of  saccharin  is  280  times 
greater  than  that  of  cane-sugar,  it  can  be  substituted  for  the  latter  in 
common  use.  The  taste  is  pleasanter  on  neutralising  and  diluting. 
It  can  also  be  used  to  prevent  fermentative  changes  in  the  stomach, 
in  the  urinary  bladder,  and  for  disinfection  generally. 

W.  D.  H. 

Physiological  Action  of  Santonin  and  its  Derivatives.    By 

F.  Coppola  {Ghem.  Gentr.,  1887,  1206,  1208—1209,  1301— 1302 ;  /rom 
Rend.  B.  Ace.  Lincei  [4],  3,  513 — 521,  573 — 578). — One  per  cent, 
solutions  of  santonin,  of  photosantonin,  and  of  isophotosantonin  in 
olive  oil,  at  38°,  do  not  kill  the  ascarides  lumbricoidi  of  the  pig. 
Whilst,  however,  the  two  first-named  substances  increase  the  move- 
ments of  the  animal  and  cause  convulsions,  with  isophotosantonin  the 
reverse  is  the  case.  The  other  santonin-derivatives  examined  re- 
semble the  two  first  in  their  action  on  the  worms.  It  was  also  found 
that  doses  of  1'25  grams  of  santonin  daily  administered  to  the  pig  did 
not  kill  the  worms.  The  action  ol:  santonin  on  worms  resembles  its 
action  on  vertebrate  animals.     In  order  to  lessen  the  toxic  effects  of 
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the  drug  on  the  animal  to  which  it  is  given  it  is  advisable  to  use 
santoninoxime  (Cannizzaro,  Rend.  U.  Ace.  Lincei,  1885,  703)  which  is 
insoluble  in  water,  easily  soluble  in  oils  and  fats,  but  not  in  crganic 
acids,  nor  is  it  acted  on  by  the  gastric  juice.  The  increased  activity 
of  the  worms  leads  to  increased  peristaltic  action  of  the  intestine, 
which  thus  voids  them.  In  the  urine,  santoninoxime  passes  out  slowly 
as  santonin;  it  is  less  poisonous  than  santonin,  but  is  equally  efl&ca- 
cious  in  its  action  on  the  parasites. 

Experiments  were  also  performed  in  order  to  see  whether  the  photo- 
santonin-derivatives  differed  in  their  action  from  that  of  santonin,  and 
also  to  discover  if  any  relation  existed  between  physiological  action 
and  the  power  of  solutions  of  these  compounds  to  rotate  the  plane  of 
polarised  light.  Photosantonic  acid,  C15IT22O5,  has  a  narcotic  action  on 
frogs,  doses  of  0*02  to  0*03  gram  abolishing  first  voluntary  move- 
ment, then  the  movements  of  respiration ;  the  heart  and  reflexes  are 
but  little  affected  :  doses  of  0*04 — 006  gram  first  diminish,  and  then 
abolish  reflexes,  and  stop  the  heart  in  diastole.  In  vertebrate  animals 
the  action  is  similar,  except  that  the  reflexes  are  not  affected.  Photo- 
santwiiin,  C17H24O4,  acts  in  the  same  way,  but  on  account  of  its  smaller 
solubility  the  effects  are  not  so  marked.  Santonin,  C15H18O3,  itself, 
and  sodium  santonate  cause  as  their  chief  symptoms  convulsions  ;  it 
seems  then  that  the  action  of  light  is  to  modify  the  physiological 
action  of  these  compounds  on  the  nervous  system ;  the  action  on  the 
respiratory  and  circulatory  systems  is,  however,  the  same.  Santonic 
acid,  C15H20O4,  in  doses  of  0*03  gram,  causes  no  effect  in  frogs ;  0*04  to 
0'05  gram  produces  narcosis,  abolishes  respiratory  movements,  but 
does  not  lessen  reflexes.  Larger  doses  affect  the  reflexes  and  kill  the 
animal ;  if  the  dose  is  not  lethal,  the  animal  experiences  clonic  con- 
vulsions like  those  produced  by  santonin,  as  the  narcosis  passes  off. 
In  a  rabbit  of  1  kilo,  body- weight,  doses  of  1  to  1'5  gram  applied 
hypodermically  have  no  effect :  2  to  3  grams  caused  sleep  in  -^  to  1 
hour,  and,  like  santonin,  epileptic  convulsions.  There  is  no  action  on 
the  circulation,  except  with  lethal  doses,  which  stop  the  heart  in  dia- 
stole :  atropine  does  not  antagonise  this  action ;  this  acid  thus  pro- 
duces the  effect  of  santonin  combined  with  that  of  the  photo-com- 
pounds, both  narcosis  and  convulsions.  Santonic  and  isosantonic 
acids  act  like  photosantonic  acid.  Isophotosantonin,  Ci7H2404,  is 
no  hypnotic,  but  easily  causes  strong  convulsions.  Isophotosantonic 
acid,  Ci5ll22[4]05,  acts  similarly,  but  is  weaker.  The  derivatives  of 
santonin  that  cause  convulsions  do  so  by  their  action  on  the  medulla, 
not  on  the  spinal  cord.  The  photo-derivatives  contain,  like  santonin, 
a  closed  naphthalene  nucleus,  and  the  differences  on  their  constitution 
are  to  be  found  in  the  side-chains.  There  was  found  to  be  no  connec- 
tion between  physiological  action  and  the  direction  or  amount  of  rota- 
tion of  the  plane  of  polarised  light.  W.  D.  H. 

Physiological  Action  of  Thallin.  By  Gr.  Pisenti  (Ghem.  Centr., 
1887,  1149—1150;  from  Arch.  Ital.  Biol,  7,  134— 141).— Jaksch 
{Zeit.  Klin.  Med.,  8)  states  that  thallin  is  a  strong  febrifuge,  but  one 
which  has  no  influence  on  the  course  of  the  disease.  In  the  present 
research  it  was  found  that  small  doses  (0025 — 0*075  gram)  lower  the 
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temperature  of  fever  patients  directly  and  considerably,  but  only  for 
a  short  time  :  and  as  jaksch  states,  there  is  no  alteration  in  the  course 
of  the  malady  which  causes  the  high  temperature.  The  salt  used  was 
the  sulphate.  This  salt  hinders  putrefaction,  lowers  the  blood  pres- 
sure considerably,  and  leaves  the  body  by  the  liver  and  kidneys. 
Subcutaneous  injection  is  not  dangerous.  W.  D.  H. 

Action  of  Brucine  and  Strychnine.  By  T.  J.  Mats  {J.  Physiol., 
8,  391 — 403). — It  was  found  that  in  the  frog  the  physiological  effects 
of  poisoning  by  strychnine  and  brucine  respectively  differ  as  fol- 
lows : — (1.)  Brucine  primarily  affects  the  posterior,  whilst  strychnine 
affects  the  anterior  extremities.  (2.)  Convulsions  appear  very  early 
in  strychnine,  and  not  at  all  or  Yerj  late  in  brucine  poisoning.  (.3.) 
Convulsions  invariably  develop  before  death  occurs  in  strychnine 
poisoning,  whilst  death  often  occurs  in  brucine  poisoning  without  a 
trace  of  spasm.  (4.)  Brucine  diminishes  sensibility  when  locally 
applied,  whilst  strychnine  does  not.  (5.)  The  local  anaesthetic  effect 
of  brucine  appears  to  bear  a  direct  relationship  to  its  degree  of 
freedom  from  strychnine.  W.  D.  H. 

Physiological  Action  of  Caffeine.  By  F.  Coppola  (Chem. 
Centr.,  1887,  1209—1210;  from  An7i.  Gliim.  Farm.,  8,  10—38).— 
From  the  result  of  numerous  experiments  on  both  cold-  and  warm- 
blooded animals  the  following  conclusions  are  drawn  : — Caffeine  does 
not  belong  to  the  same  pharmacological  group  as  digitalin,  because 
it  acts  on  the  heart  and  the  nerve-centres,  whilst  digitalin  and  the 
glucosides  derived  from  it  are  characterised  by  their  exclusive  action 
on  the  heart.  .Both  strengthen  the  heart's  action  by  stimulation  of 
the  muscular  tissue  of  that  organ,  but  they  act  differently  on  the 
frequency  of  the  beat.  The  chief  difference  is,  however,  that  caffeine 
causes  dilatation  and  digitalin  contraction  of  the  blood-vessels.  In 
many  cases  of  cardiac  degeneration  where  digitalis  is  useless  caffeine 
does  much  good. 

The  dilatation  of  the  vessels  produced  by  caffeine  renders  it  a 
valuable  drug  in  cases  of  cerebral  anaemia  and  consequent  headache 
due  to  contraction  of  the  cerebral  vessels ;  though  whether  this  drug 
would  be  useful  in  migraine  it  is  impossible  at  present  to  say. 

W.  D.  H. 

Physiological  Action  of  Cocaine.  By  C.  Sighicelli  {Chem. 
Centr.,  1887,  llbO;  from  Arch.  Ital.  Biol,  7,  128— 133).— Cocaine 
causes  complete  paralysis  of  the  muscles  of  the  eyeball,  and  indeed  of 
all  small  striped  muscles.  On  dropping  about  1  c.c.  of  a  2  per  cent, 
solution  of  the  hydrochloride  into  the  eye,  the  above  takes  place  in 
about  10  minutes.  It  causes  widening  of  the  pupil  and  paralysis  of 
the  iris.  It  has  the  same  action  on  the  smooth  muscles  of  the  intes- 
tine. W.  D.  H. 
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Reducing  and  Oxidising  Properties  of   Bacteria.     By  W. 

Heraeus  (Bied.  Centr.,  1887,  783 — 784). — The  authot-  prepared  pure 
cultivations  of  tlie  various  bacteria  (Bacilli  and  Micrococci)  which 
occur  in  river  water,  in  spring  water  and  in  soil,  and  also  of  the 
mould  fungi  {Mucor  and  Aspergillus  flavus).  Besides  ash  con- 
stituents, the  nutrient  liquids  contained  either  ammonium  carbonate 
or  calcium  nitrate  or  carbamide.  There  were  found  (besides  those 
bacteria  that  would  not  grow  in  artificial  liquids)  two  species  which 
reduced  nitric  acid  to  nitrous  acid  and  ammonia,  and  converted 
carbamide  into  ammonium  carbonate;  one  species  which  made  use 
of  nitric  acid  without  reducing  it  to  nitrous  acid  and  which  changed 
carbamide  into  ammonium  salts ;  one  species  which  behaved  similarly 
with  nitric  acid,  but  which  did  not  change  carbamide  into  ammonium 
compounds  ;  one  species  which  gave  no  indications  of  action  on  nitro- 
genous substances ;  one  species  which  left  nitric  acid  unaltered  but 
changed  carbamide  into  ammonium  salts  ;  and  lastly  two  mould  fungi 
which  gave  no  indications  of  action  on  nitrogenous  substances.  No 
species  of  bacteria  were  found  which  had  an  oxidising  action  ;  but 
some  micro-organisms  were  obtained  from  soil  infusion  and  from 
putrefying  urine  which  converted  the  nitrogenous  matter  of  both 
ammoniacal  and  urine  solutions,  and  of  diluted  meat-infusion  into 
nitrous  acid. 

Further  an  examination  for  oxidising  properties  was  made  with 
various  known  species  of  bacteria;  namely,  the  hay  bacillus, 
Micrococcus  prodigiosus,  Finkler's  bacteria ;  also  with  the  pathogenic 
ones,  namely,  those  of  anthrax  and  typhus,  Tetragonus  and  others. 
In  solutions  containing  sugar  and  the  ash  constituents,  almost  all  of 
them  were  devoid  of  any  perceptible  growth  ;  whilst  in  urine  diluted 
with  four  times  its  bulk  of  water,  Micrococcus  prodigiosus,  root-shaped 
bacteria,  the  spirillum  of  cheese,  Finkler's  bacteria,  those  of  typhus 
and  anthrax  and  Staphylococcus  citretis,  succeeded  in  forming  nitrous 
acid.  Hay  bacillus,  Staphylococcus  aureus,  and  the  bacteria  of  green 
pus  and  of  pneumonia  produced  a  thick  turbidity  but  no  nitrous  acid. 
Brieger's  bacteria  had  a  feeble  oxidising  action,  and  the  experiments 
with  Miller's  bacteria  gave  a  negative  result.  H.  H.  B<. 

Spring  Sap  of  the  Birch  and  Hornbeam.  By  R.^Hornberger 
(Bied.  Centr.,  1887,  821 — 825). — The  sap  was  drawn  from  the  horn- 
beam at  two  spots,  the  one  0"7  ra.  the  other  4*1  m.  above  the  ground ; 
from  the  birch  at  0"5  m.  and  3*5  m.  above  the  ground,  and  the  hours 
of  collection  were  10  a.m.  and  6  p.m.  from  April  13  to  May  4.  The 
sap  of  both  trees  contains  laevulose  with  some  dextrose,  nitrogen  and 
malic  acid  and  salts ;  the  highest  percentage  of  sugar  is  found  in  the 
sap  collected  at  the  upper  boring,  and  the  total  quantity  is  also  greater, 
moreover  the  morning  sap  is  always  richer  in  sugar  than  the  evening, 
and  if  the  upper  opening  is  closed,  then  the  sugar  obtained  below  is  in 
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^eater  quantity ;  there  appears  also  to  be  a  diminution  in  grams  per 
litre  as  the  season  progresses.  Comparing  the  two  saps,  the  horn- 
beam is  poorer  in  sugar  than  the  birch,  the  highest  yield  being 
4'72  grams  per  litre  (15'59  in  the  birch),  and  this  was  only  obtained 
at  the  upper  boring  and  at  the  commencement  of  the  observation ; 
ever  afterwards  the  quantity  decreased  :  the  higher  percentage  of 
sugar  in  the  morning  sap  was  found  in  both  trees.  Nearly  all 
sugar  disappeared  before  the  hornbeam  ceased  to  blossom,  whilst  it 
still  appeared  up  to  the  end  of  the  blossoming  of  the  birch.  Malic 
acid  is  in  larger  quantities  in  both  saps  at  the  later  periods,  and  there 
is  no  difference  by  day  or  night,  but  it  is  present  in  double  the 
quantity  in  the  birch  sap,  which  contains  least  sugar.  The  total 
nitrogen  in  the  birch  sap  at  3"5  m.  height  is  twice  as  much  as  at  the 
lower  level,  and  the  hornbeam  is  much  poorer  in  nitrogen  than  the 
other  tree ;  but  little  of  the  nitrogen  appears  as  albuminoids,  but  the 
albuminoids  do  increase  during  blossoming  period ;  the  greater 
portion  appearing  as  amido-acids  and  in  other  forms,  even  as  am- 
monia. The  mineral  constituents  were  found  to  increase  during  the 
period  of  observation ;  the  upper  boring  yielded  a  sap  richer  in 
minerals  than  the  lower,  and  the  sap  is  also  richest  when  collected  in 
the  evening.  With  the  hornbeam,  this  is  not  the  case ;  if  any  difference 
is  observable  it  is  that  the  lower  sap  is  the  richest.  Potash  increases 
in  the  birch  sap  as  time  goes  on,  the  evening  sap  being  richer  in  it 
than  the  morning,  the  upper  than  the  lower  ;  the  same  holds  good 
for  lime  and  magnesia.  Phosphoric  acid  increases  at  the  lower 
boring  as  the  season  progresses,  but  it  decreases  at  the  upper ;  also 
the  evening  is  richer  in  this  compound  than  the  morning  sap,  but  it 
is  always  in  larger  quantities  at  this  boring.  In  the  hornbeam,  this 
is  different,  for  there  is  not  much  variation  between  the  two  yields 
either  as  time  goes  on  or  as  the  examination  is  made  at  evening  or 
morning. 

The  bases  in  the  birch  sap  are  largely  in  excess  of  the  mineral  acid 
present,  only  g  to  ^  being  thus  combined,  and  with  the  hornbeam 
there  is  a  similar  condition  of  affairs,  only  that  the  difference 
between  the  amounts  of  bases  and  acid  is  hardly  so  gi'eat.  The  author 
considers  that  the  malic  acid  found  in  the  sap  of  both  trees  is  present 
as  a  bye- product.  E.  W.  P. 

Citric  Acid  in  Oxycoccus  Palustris.  By  P.  Kossovic  (Chem. 
Centr.,  1887,  1157, /rom  /.  Buss.  Chem.  Soc,  1887,  272— 274).— The 
amount  of  citric  acid  found  in  three  different  samples  of  cranberry, 
Oxycoccus  palustris,  was  2*0,  2'44,  and  2*8  per  cent,  of  the  total  weight 
of  the  berries.  As  these  occur  very  largely  in  many  districts  of  the 
interior  and  the  north  of  Russia,  the  author  proposes  to  use  their 
juice  for  industrial  purposes,  for  instance  in  dyeing,  instead  of  the  con- 
centrated lemon-juice  imported  from  Italy.  J.  W.  L. 

Organic  Constituents  of  the  Beetroot  Juice.  By  E.  O.  v. 
LiPPMANN  (Ber.,  20,  3201— 8209).— Durin  (Bull.  Assoc.  Chem.,  1, 
No.  5)  observed  a  thick  froth,  having  an  odour  of  butyric  acid,  to  be 
formed  on  the   surface  of  the  bye-products  from  the  preparation  of 
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snp^arwhen  being  evaporated  down.  The  author  has  examined  the 
froth  and  found  that  besides  the  potassium  salts  of  fatty  acids,  it  con- 
tains dextran  and  phytosterin  (Hesse,  Abstr.,  1878,  850). 

Beetroot  was  extracted  with  a  mixture  of  ether  and  alcohol,  the 
ether  evaporated  and  the  residue  dissolved  in  alcohol  and  treated 
with  platinum  chloride ;  the  precipitate  so  obtained  when  purified  and 
decomposed  with  hydrogen  sulphide  yielded  lecithin.  This  when 
boiled  with  baryta-water  yielded  oleic  acid,  glycerol,  phosphoric  acid, 
and  betain.     The  formula  of  lecithin  is  probably  C44H8209P^. 

A  second  experiment  gave  a  lecithin  which  yielded  no  beta'ine,  but 
choline. 

Betaine  and  choline  are  readily  separated  by  means  of  the  hydro- 
chlorides ;  betaine  hydrochloride  forms  stable  crystals,  whilst  choline 
hydrochloride  is  very  deliquescent. 

Beetroot  contains  also  other  compounds  containing  phosphorus 
which  are  related  to  the  nucleins  ;  the  products  of  decomposition  of 
these  compounds — the  xanthine  compounds — are  almost  all  contained 
in  the  molasses.     (Compare  Scheibler,  Annalen,  148,  77.) 

N.  H.  M. 

Chemico-physiological  Study  of  Algae.  By  0.  Loew  and 
T.  BOKORNY  (/.  pr.  Chem.  [2],  36,  272— 291).— Algse  {Zygnemacece) 
superficially  dried  with  blotting-paper  contain  85 — 90  per  cent.  H2O ; 
when  dried  at  100°  their  composition  is — fat  6  to  9  per  cent.,  albumin 
28  to  32  per  cent.,  cellulose  and  starch  60  to  QQ  per  cent.  The  fat  is 
situated  chiefly  in  the  chlorophyll  region,  but  is  not  visible  in  drops 
under  ordinary  circumstances ;  lecithin  is  probably  present.  The 
quantity  of  starch  varies  very  considerably  according  to  circum- 
stances ;  during  copulation  its  amount  decreases  and  glucose  is 
formed,  which  otherwise  very  seldom  accumulates  in  appreciable 
quantities.  The  gum  is  situated  in  the  membrane,  the  tannin,  how- 
ever, in  the  substance  of  the  plant.  Cholesterin  and  succinic  acid 
(0"4  per  cent.)  are  also  found  in  algae,  but  the  xanthines,  leucine  and 
asparagine  are  not  present. 

For  Zygnemacece,  nitrates  are  a  more  suitable  source' of  nitrogen 
than  ammonia,  but  this  does  not  apply  to  all  algae,  as  some  thrive  very 
well  in  presence  of  ammoniacal  salts.  Potassium  nitrate  is  far  less 
suitable  than  sodium  nitrate.  Spirogyrce  when  placed  in  dilute  solu- 
tions of  the  former  died  after  four  weeks'  time,  probably  from  over- 
production of  starch.  Potassium  chloride  and  potassium  dihydrogen 
phosphate  do  not,  however,  act  injuriously. 

Some  organic  compounds  (aspartic  acid,  succinic  acid,  hexa- 
methylenearaine,  &c.)  act  nutritiously,  especially  in  the  light,  but 
malic  and  conmalinic  acids  cause  death.  Algae  live  for  weeks  in 
solutions  of  urethane  without  injury ;  in  solutions  of  carbamide  they 
die  after  a  few  days,  and  in  a  few  hours  when  placed  in  solutions  of 
guanidine.  On  the  other  hand,  hydantoin  and  creatine  act  beneficially, 
so  that  the  injurious  action  of  a  compound  is  increased  when,  by 
entrance  of  amido-groups,  its  alkalinity  is  increased,  but  lessened 
wh(  n,  by  entrance  of  acid  radicles,  its  alkaline  character  is  dimi- 
nished. 

Ammonia  and  many  organic  bases  (ethylamine,  quinoline,  quinine, 
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&c.)  cause  g^rannlation  in  the  protoplasm  of  Sjnrogyrce,  and  death 
results,  probably  owing  to  polymerisation  of  the  active  albumin  ;  their 
hydrochlorides  act  similarly,  but  in  a  less  degree;  it  is  probable, 
however,  that  ammonia  salts  do  not  act  banefully  when  added  in  such 
quantity  that  the  production  of  albumin  and  consumption  of  am- 
monia keep  pace  with  the  supply  of  the  latter.  Many  other  sub- 
stances (nitrous  acid,  hydrocyanic  acid,  potassium  chlorate,  &c.)  cause 
death  more  or  less  quickly,  but  numerous  salts  (sodium  phosphite, 
hypophosphite,  thiosulphate,  barium  chloride,  potassium  ferrocyanide, 
&c.)  have  no  harmful  action. 

Algse  kept  in  the  dark  lose  their  starch  more  rapidly  when  the  tem- 
perature is  increased ;  a  supply  of  peptones,  however,  decreases  the 
rapidity  of  the  absorption.  Starch  is  not  produced  by  Spirogyrce 
when  the  algae  are  placed  in  a  solution  containing  0"1  per  cent,  of 
sugar ;  Vaucheria,  though  it  produces  no  starch  when  placed  in  a  5  per 
cent,  sugar  solution,  forms  a  little  when  placed  in  a  20  per  cent,  solution. 
Spirogyrce  deprived  of  its  starch  lived  in  the  dark  for  three  weeks  in  a 
0*1  per  cent,  solution  of  methylal,  but  no  starch  was  formed.  At  the 
end  of  this  time  it  was  exposed  to  the  light  in  water  containing  car- 
bonic anhydride,  whereupon  starch  was  produced  ;  a  second  portion  of 
the  same  plant  died  in  about  three  days  under  similar  conditions,  but 
w^ithout  the  addition  of  methylal.  Vaucheria  placed  in  0"2  per  cent, 
methylal  solution  sent  off  numerous  shoots,  whilst  in  water  alone  the 
growth  was  quite  inconsiderable ;  a  1  per  cent,  methylal  solution  can 
be  borne  by  Vaucheria  for  several  days,  but  in  a  0*05  per  cent,  solution 
of  formaldehyde  death  soon  ensues. 

It  follows,  therefore,  that  methylal  serves  as  nourishment  for  algse, 
although  starch  is  not  formed  from  it,  but  it  seems  that  a  carbo- 
hydrate is  first  formed  which  is  suitable  for  the  production  of  cellu- 
lose, and  the  authors  conclude  that  Baeyer's  theory  of  the  formation 
of  starch  is  the  correct  one,  not  only  from  the  result  of  their  own 
experiments,  but  because  it  is  supported  by  other  facts,  especially 
by  the  rapid  growth  of  bacteria  in  solutions  containing  compounds  of 
methyl.  F.  S.  K. 

Effects  of  Atmospheric  Deposits   on  Plants    and    Soil.    By 

E.  WoLLNY  {Bied.  Gentr.,  1887,  721— 723).— The  author  has  experi- 
mented on  this  subject,  employing  flower  pots  with  closed  bottoms 
and  of  about  4  litres  capacity.  These  were  filled  with  a  soil  rich  in 
humus,  containing  in  different  pots  amounts  of  water  varying  from 
10  to  100  per  cent,  of  the  quantity  the  soil  could  hold  when  fully 
saturated.  The  plants  experimented  on  were  peas,  rye,  rape,  and  a 
grass  mixture.  Additions  of  water  were  made  from  time  to  time  to 
make  up  for  evaporation  and  preserve  a  constant  degree  of  moist- 
ness.  At  the  end  of  the  experiments  the  crops  were  w^eighed.  The 
following  results  were  obtained  : — 1.  A  proper  supply  of  water  is  by 
far  the  most  potent  factor  in  producing  a  good  crop.  2.  Up  to  a 
certain  limit,  increase  of  water  gives  increased  yields,  but  beyond 
that  limit  further  increase  of  water  produces  a  continuous  diminution 
in  yield,  which  falls  almost  to  zero  when  complete  saturation  of  the 
soil  is  reached.     3.  Within  the  limit  mentioned,  different  plants  are 
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affected  in  different  degrees  bj  the  amount  of  water.     4.  The  most 
favourable  amount  of  water  is  different  at  different  stages  of  growth. 

The  observations  that  have  been  made  up  to  date  lead  to  the  con- 
clusion that  the  maximum  yield  is  obtained  within  a  limit  lying 
between  40  and  80  per  cent,  of  the  amount  of  water  the  soil  can 
hold  when  fully  saturated.  In  the  case  of  each  particular  plant,  the 
amount  of  water  giving  the  best  yield  is  higher,  the  more  fertile  the 
soil,  the  more  the  climate  favours  the  development  of  the  organs  of 
transpiration,  and  the  closer  together  the  plants  are  situated.  As  re- 
gards the  duration  of  growth,  the  smaller  the  water  supply  the  shorter 
this  period  is,  and  in  a  drought  the  plants  are  more  liable  to  die 
before  they  are  perfectly  developed,  and  to  become  prematurely  ripe 
the  closer  they  are  together.  The  chemical  composition  of  the  grain 
is  also  affected  by  the  supply  of  water  ;  analysis  shows  that  dryness 
of  soil  favours  the  development  of  a  compact,  glassy  grain  rich  in 
nitrogen,  whilst  in  moist  situations  the  grain  is  less  compact  in 
texture,  more  mealy,  and  proportionally  poor  in  nitrogen. 

H.  H.  R. 

Testing  Soil  by  the  Growth  of  Oats.  By  A.  Atteebeeg 
(Bied.  Centr.,  1887,  723 — 728). — At  the  Calmar  experimental  station 
in  Sweden,  a  soil  suspected  of  having  a  deficiency  of  nitrogen  and 
magnesia  was  examined  as  follows: — Portions  of  it  placed  in  tin 
vessels  were  sown  with  black  bearded  oats,  which  were  manured  in 
some  cases  with  nitrogen,  in  others  with  magnesia,  and  in  others  no 
manure  was  applied.  Part  of  the  plants  were  cut  when  the  panicle 
had  emerged  from  the  sheath,  and  the  rest  when  the  oats  were  fully 
ripe.  The  results  were  determined  as  regards  (1)  the  oats  cut  green, 
(2)  the  ripe  straw,  and  (3)  the  ripe  grain. 

Where  magnesia  had  been  applied,  the  results  were  negative.  From 
the  comparison  of  the  oats  manured  with  nitrogenous  manures  with 
the  unmanured  crop  the  following  inferences  are  drawn  : — (1.)  Liberal 
nitrogenous  manuring  considerably  increased,  not  only  the  weight  of 
the  crop,  but  also  the  amount  of  nitrogen  both  in  the  ripe  and 
unripe  plant.  (2.)  This  was  accompanied  by  a  material  diminution 
in  the  amounts  of  potash  and  silica.  (3.)  The  amounts  of  lime  and 
magnesia  were  less  affected.  (2)  and  (3)  are  attributed  to  the  fact 
that  the  soil,  which  was  very  poor  in  nitrogen,  was  not  rich  enough 
in  available  potash  and  phosphates  to  properly  meet  the  demands  of 
the  luxurious  vegetation  induced  by  the  nitrogenous  manuring,  but 
was  rich  enough,  however,  in  lime  and  magnesia. 

This  suggested  experiments  with  potash  and  phosphates  in  addition 
to  nitrogen  as  manuring  agents,  and  these  experiments  showed — 
1.  That  manuring  with  phosphates  produced  an  increase  of  phos- 
phoric acid  throughout  the  plant,  whilst,  notwithstanding  that  the 
crop  had  not  increased,  the  amount  of  nitrogen  diminished  in  the 
cases  of  the  plants  cut  green  and  of  the  ripe  straw.  2.  That  manur- 
ing with  potash  was  accompanied  by  a  material  increase  of  crop,  and 
that  here  not  only  was  the  amount  of  potash  raised,  but  also  the 
amounts  of  nitrogen  and  phosphoric  acid  were  considerably  lowered 
in  both  the  plants  cut  green,  the  ripe  straw,  and  the  ripe  grain. 

YOL.   LIY.  y 
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The  author  also  conducted  some  sand  culture  experiments  on  the 
same  kind  of  oats  by  Hellriegel's  method,  and  found  equally  remark- 
able relations  among  the  constituents. 

In  the  first  set,  varying  quantities  of  nitrogenous  manures  were 
applied,  and  the  results  showed  that  the  smaller  the  application  of 
nitrogen,  the  smaller  is  the  amount  of  it  in  the  plant  and  the  greater 
is  the  amount  of  phosphoric  acid,  of  magnesia,  and  in  most  cases  of 
potash  and  lime. 

In  the  second  set,  varying  quantities  of  phosphates  were  applied, 
and  the  results  showed  that  the  smaller  the  application  of  phosphates 
the  smaller  is  the  amount  in  the  plant,  and  the  greater  is  the  amount 
of  nitrogen  and  of  potash.  In  the  grain,  the  a-mounts  of  potash  and 
magnesia  are  more  constant,  and  the  amount  of  magnesia  appears  to 
follow  that  of  the  phosphoric  acid. 

In  the  third  set,  varying  quantities  of  potash  were  applied,  and  the 
results  showed  that  the  smaller  the  application  of  potash,  the  smaller 
is  the  amount  of  it  in  the  plant,  whilst  the  amounts  of  nitrogen, 
phosphoric  acid,  and  magnesia  rise  regularly.  This  did  not  hold  in 
cases  where  the  growth  of  the  plant  was  checked,  for  here  the  com- 
position was  that  of  the  unripe  plant. 

In  the  fourth  set,  varying  quantities  of  magnesia  were  applied,  and 
the  results  showed  that  the  smaller  the  application  of  magnesia,  the 
greater  is  the  amount  of  nitrogen  and  phosphoric  acid,  a.t  least  in  the 
unripe  plant  and  in  the  etraw ;  the  amount  of  lime  also  increases 
regularly. 

The  author  sums  up  thus-: — In  the  case  of  a  plant-food,  if  the 
quantity  available  for  the  plant  diminishes,  then  diminishing  amounts 
of  it  are  taken  up  and  assimilated,  and  the  quantity  in  the  plant  also 
sinks.  This  is  accompanied  l3y  a  feebler  development  of  the  plant, 
and  consequently  by  a  smaller  crop ;  thus  the  other  foods  are  in  excess 
relatively  to  the  food  present  in  a  minimum  degree,  and  so  are  taken 
up  and  assimilated  in  increasing  quantities.  H.  H.  R. 

Influence  of  Lime  as  a  Soil  Constituent  on  the  Develop- 
ment of  Plants.  By  E.  W.  Hilgard  (Bied.  Centr.,  1887,  738— 
739). — In  general,  the  effect  of  a  large  proportion  of  lime  is  to 
encourage  a  low,  compact  growth  and  increased  fruitfulness,  whilst  a 
deficiency  of  lime  in  a  soil,  otherwise  of  good  composition,  produces  a 
thin  growth  and  diminished  fruitfulness.  The  droughty  territories  of 
Arizona,  California,  and  Oregon  show  this  on  a  large  scale  in  the  low 
and  compact  forms  of  their  trees,  which  are  less  due  to  the  parching 
sun  than  to  the  high  proportion  of  lime,  all  the  greater  there  for  the 
want  of  a  liberal  rainfall  to  dissolve  it  away.  H.  H.  R. 

Injury  to  Vegetation  by  Sulphurous  Acid.  By  L.  Just  {Bied. 
Gentr.,  1887,  790). — The  injury  which  some  mangolds  planted  near  a 
cellulose  factory  had  suffered,  proved  on  chemical  investigation  to 
have  been  due  to  the  sulphurous  acid  in  the  gases  from  the  factory. 

The  figures  obtained  show  that  the  amount  of  sulphuric  anhydride 
in  the  diseased  plants  is  abnormal,  and  is  higher  than  in  the  uninjui^d 
ones.  H.  H.  R. 
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Manuring  Hops.  By  C.  Kratjs  (Bied.  Gentr.,  1887,  785—786).— 
In  general  the  manure  should  contain  three  plant-foods,  phosphoric 
acid,  potash,  and  nitrogen,  and  contain  some  organic  substance, 
which  by  its  decay  will  slowly  render  those  foods  available.  Guano 
made  from  faeces  in  moderate  dressings  is  preferable  to  the  potash- 
ammonia-superphosphate  formerly  recommended  ;  it  acts  better  even 
than  mixtures  of  sodium  nitrate  and  superphosphate  containing  the 
same  amounts  of  plant-food.  Rape-cake  meal  would  appear  to  be 
suitable  on  the  above  grounds,  and  in  France  it  has  been  found  to 
give  good  results.  These  manures  are  like  farmyard  manure  both  in 
chemical  nature  and  physical  effects,  and,  as  with  farmyard  manure, 
care  must  be  taken  to  avoid  over  manuring.  Although  nitrogen  is 
of  the  greatest  importance  to  the  hop,  as  it  is  to  other  plants,  yet  it 
is  possible  to  give  too  much  of  it,  and  so  cause  injury.  If  nitro- 
genous manures  are  employed  alone  on  the  poorer  soils,  the  yield  will 
not  be  a  full  one,  and  even  on  the  better  soils  the  crops  will  in  time 
fall  off.  Potash  and  phosphates  should  only  be  employed  without 
nitrogen  when  a  trial  has  proved  that  there  is  enough  niti'ogen  stored  up 
in  the  soil,  and  that  nitrogenous  manuring  will  not  increase  the  yield 
without  injuring  the  quality. 

In  good  situations,  artificial  manure  in  addition  to  farmyard  manure 
is  the  best  means  of  realising  the  profit  which  the  locality  affords. 

H.  H.  R. 

Manuring  Sugar  Beets  with  Basic  Slag.  By  E.  v.  Peoskowitz 
{Bied.  Centr.,  1887,  739 — 742). — The  trial  was  made  in  Kwassitz  on 
an  alluvial  soil  in  low  marshy  country.  The  plots  were  100  square 
metres  (0'025  acre)  in  area.  The  manures  employed  were  a  basic  slag 
and  a  superphosphate.  The  slag  contained  20*5  per  cent,  of  phos- 
phoric anhydride,  only  0"04  per  cent,  being  soluble  in  citrate  solution. 
Its  state  of  division  was  one  of  medium  fineness.  The  superphos- 
phate contained  a  total  of  17*3  per  cent,  of  phosphoric  anhydride, 
12*44  per  cent,  being  soluble  in  water. 

The  unmanured  plots  all  suffered  from  root  decay.  The  best 
matured  roots  (as  indicated  by  their  having  the  smallest  proportion 
of  leaves  to  roots)  were  on  the  plots  manured  with  superphosphate. 
The  author  concludes  that  in  that  particular  neighbourhood,  on  heavy 
clay  land,  the  basic  slag  was  less  effectual  than  the  customary  quantity 
of  superphosphate,  and  that  the  time  of  applying  it  had  no  decided 
influence.      ^  H.  H.  B,. 

Comparison  of  the  Different  Properties  and  Character  of 
Manure   made   with   Straw  and  with    Turf   Litter.      By  M. 

Fleischer  (Bied.  Centr.,  1887,  808— 814).— As  regards  the  value  of 
straw  or  peat  alone  as  manure,  it  appears  that  straw  contains  most 
potash,  lime,  and  phosphoric  acid,  whilst  peat  moss  litter  contains 
most  nitrogen,  and  when  mixed  with  manure  the  peat  manure  con- 
tains more  easily  soluble  nitrogen  than  the  straw  manure ;  the  reten- 
tion of  soluble  nitrogen  (ammoniacal  compounds)  by  peat  therefore 
renders  it  somewhat  more  valuable  than  straw.  Field  experiments 
show  that  peat  makes  the  better  manure,  especially  on  light  land, 
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because  of  its  retentive  capacity  for  soluble  nitrogen,  consequently 
the  after  efFects  are  greater  than  when  straw  is  employed.  On  heavy 
lands,  however,  the  question  is  not  yet  decided.  E.  W.  P. 

Behaviour  of  Various  Plants  towards  Nitrogenous  Manures. 

By  E.  Wolff  and  C.  Kreuzhage  (Bied.  Centr.,  1887,  793—808).— 
The  object  in  view  was  not  to  estimate  the  capability  of  plants  to 
absorb  nitrogen  from  the  air  either  directly  or  indirectly,  but  rather 
to  collect  facts  to  prove  that  various  plants  are  differently  influenced 
by  nitrogenous  manures.  To  this  end  plants  were  sown  in  artificial 
soils,  the  base  being  sand,  in  some  cases  calcined,  in  others  in  the 
ordinary  state,  and  the  experiments  extended  over  some  years.  Some 
plants  received  no  added  nitrogen,  whilst  others  received  increasing 
quantities.  Full  details  of  the  weight  of  the  crops  harvested,  the 
manures,  &c.,  are  given.  The  yield  of  straw  crops  (oats,  &c.)  is 
greatly  increased  by  the  addition  of  Chili  saltpetre,  but  Leguminosae, 
beans,  lupines,  clover,  &c.,  are  not  increased  in  yield  even  when  the 
amount  of  added  nitrogen  is  trebled.  Beans,  &c.,  remove  from  the 
soil  more  nitrogen  than  is  contained  in  the  original  seed  and  the 
manure,  whilst  the  opposite  is  the  case  with  oats,  &c.         E.  W.  P. 


Analytical   Chemistry. 


Gas  Receiver  for  Absorption  Analyses.  By  F.  A.  Wilber 
(Amer.  Chem.  J.,  9,  418 — 420). — A  peculiar  form  of  eudiometer 
intended  for  the  analysis  of  the  gases  obtained  from  potable  waters. 

Use  of  Asbestos  for  Assisting  the  Subsidence  of  Suspended 
Matter.  By  W.  Fresenius  (Zeit.  anal.  Chem.,  27,  32— 33).— In 
cases  where,  owing  to  the  presence  of  very  finely  divided  suspended 
matter,  as  in  experiments  on  artificial  digestion,  it  is  difficult  to  get 
clear  filtration,  the  subsidence  of  the  solid  particles  may  be  greatly 
assisted  by  vigorously  shaking  with  fibrous  asbestos.  M.  J.  S. 

Determination  of  Sulphur,  Chlorine,  Bromine  and  Iodine 
in  Organic  Compounds.  By  P.  Clason  (Ber.,  20,  3065—3066). — 
This  method  consists  in  burning  the  substances  in  air  charged  with 
nitric  acid.  The  nitric  acid  is  contained  in  rolls  of  platinum  gauze 
5  cm.  long  and  1  cm.  in  diameter,  filled  with  very  small  glass  beads; 
these  rolls  absorb  the  acid  readily,  and  it  does  not  run  out  when  the 
rolls  are  placed  horizontally.  The  combustion  tube  is  connected  at 
one  end  to  the  air  supply,  then  come  two  nitric  acid  rolls,  a  roll  with- 
out nitric  acid,  boat  containing  the  substance,  two  rolls  without  nitric 
acid  placed  a  small  distance  apart,  after  an  interval  two  more  nitric 
acid  rolls,  and  lastly  a  roll  without  acid ;  the  end  of  the  tube  is  drawn 
out,  bent  downwards,  and  dips  into  a  flask  containing  water,  or,  in  the 
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case  of  cMorlne  and  bromine  combustions,  a  solution  of  silver  nitrate. 
The  combustion  is  conducted  in  the  usual  manner,  the  emptj  rolls  in 
the  front  part  of  the  tube  being  first  heated  to  redness,  and  the  sub- 
stance and  acid  rolls  then  so  heated  that  a  steady  stream  of  nitrous 
fumes  issues  from  the  exit  tube.  A.  J.  Gr. 

Comparative  Value  of  some  Proposed  Tests  for  Nitric  Acid. 

By  P.  Walden  {Ghem.  Centr.,  1887,  1180—1181,  from  /.  Buss.  Chem. 
Soc,  1887,  274 — 295). — Brucine  gives  a  feeble  coloration  with  solutions 
of  potassium  nitrate,  1 :  500000,  and  of  potassium  nitrite,  1 :  1100000. 
Diphenylamine  is  equally  delicate.  The  author  does  not  recommend 
phenol  or  toluidine.  For  nitrous  acid,  diamidobenzoic  acid,  meta- 
phenylenediamine,  naphthylamine  and  amidobenzeneorthosulphonic 
acid  are  recommended,  their  delicacy  being  1  ;  5000000.  The  colour 
reaction  with  naphthol  is  not  characteristic  for  nitric  and  nitrous 
acids  nor  for  chlorine ;  it  is  much  less  delicate  than  the  brucine  and 
diphenylamine  tests.  Nitric  and  nitrous  acids  in  presence  of  other 
oxidising  agents  can  be  detected  in  the  following  way  : — Concentrated 
sulphuric  acid  and  the  solution  in  question  are  added  to  an  alcoholic 
solution  of  |(5-naphthol.  The  solution  is  coloured  red,  yellowish,  or 
cinnamon,  and  shows  fluorescence,  which  is  not  caused  by  the  other 
oxidising  agents.  The  delicacy  is  one  in  300,000.  These  reagents 
can  only  be  used  as  group  reagents,  the  colours  being  produced  by  any 
eneroretic  oxidising  agent.  If  nitric  and  nitrous  acids  are  both  present, 
the  former  can  be  detected  by  the  compounds  mentioned  with  tolu- 
idine. The  nitrous  acid  is  then  destroyed  by  an  excess  of  carbamide  and 
sulphuric  acid,  and  the  nitric  acid  which  has  remained  unchanged  can 
be  detected  by  means  of  brucine  or  diphenylamine.  In  water  analysis, 
where  there  are  no  other  oxidising  agents  present,  brucine,  diphenyl- 
amine, and  metaphenylenediamine  are  to  be  preferred  to  zinc  iodide  and 
starch-paste.  The  author  finally  recommends  a  solution  of  diphenyl- 
amine in  concentrated  sulphuric  acid  as  a  reagent  for  chromic  acid, 
which  produces  quickly  a  fugitive  blue  colour  even  with  a  dilution  of 
one  part  potassium  dichromate  in  700,000.  J.  W.  L. 

Presence  of  Sodium  Phosphate  in  Glacial  Phosphoric  Acid. 

By  A.  Bbttendorff  (Zeit.  anal.  Chem.,  27,  24 — 26). — The  phosphoric 
acid  in  sticks  found  in  commerce  frequently  contains  sodium  phos- 
phate, which  communicates  hardness  to  the  otherwise  soft  glassy  acid. 
It  can  be  detected  by  dissolving  the  solid  in  fuming  hydrochloric  acid, 
when  the  sodium  remains  undissolved  as  chloride.  A  quantity  of 
sodium  pyrophosphate  (ignited  to  destroy  organic  matter)  dissolved 
in  hydrochloric  acid  of  1'19  sp.  gr.,  left  98'5  per  cent,  of  its  sodium  as 
chloride.  One  part  of  sodium  chloride  requires  1348  parts  of  this 
acid  at  12°  for  its  solution.  This  furnishes  a  direct  method  of  pre- 
paring phosphoric  acid  from  sodium  phosphate.  M.  J.  S. 

Estimation    of   Phosphoric    Acid    in    Basic    Slag.      By  Gr. 

Kennepohl  (Chem.  Zeit.,  11,  1089 — 1091). — The  author  confirms  the 
opinion  expressed  by  Klein  (Abstr.,  1886,  835),  that  tbere  is  little  or 
no  iron  phosphide  in  basic  slag.     The  phosphoric  acid  in  basic  slag 

y  2 
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may  be  accurately  determined  in  the  following  manner :  10  ^ramR  of 
the  finely  powdered  sla^  (moistened  with  alcohol  to  prevent  adherence) 
placed  in  a  500  c.c.  flask,  is  heated  with  40  c.c.  of  hydrochloric 
acid,  sp.  ^r.  112,  and  40  c.c.  of  water,  for  at  least  a  half  an  hour  on  a 
water-bath ;  if  much  ferrous  salt  is  present,  it  is  well  to  add  a  little 
nitric  acid  or  bromine  before  heating.  An  aliquot  part  of  the  filtered 
solution  is  mixed  with  ammonium  nitrate  and  molybdate  solution, 
without  previous  removal  of  the  silica.  The  solution,  after  heatinp^ 
at  about  80°  for  15  minutes,  is  filtered,  and  the  precipit,ate  washed 
with  water  containing  3  per  cent,  of  nitric  acid  (to  remove  adhering 
iron  salts),  redissolved  in  2*5  per  cent,  ammonia,  and  then  precipitated 
with  magnesia  mixture.  The  presence  of  silica  does  not  interfere, 
owing  to  the  ready  solubility  of  ammonium  silicomolybdate  in  the 
washing  water.  D.  A.  L. 

Estimation  of  Arsenic  in  Pyrites.  By  H.  Fresenius  (Zeit 
anal.  Chem.,  27,  34 — 85). — To  ascertain  whether  by  fusion  the  whole 
of  the  arsenic  could  be  obtained  in  alkaline  solution,  about  10  grams 
of  pyrites  was  intimately  mixed  with  two  parts  of  sodium  carbonate 
and  one  part  of  potassium  nitrate.  The  mixture  was  fused  and 
thoroughly  exhausted  by  boiling  with  sodium  carbonate  solution. 
The  filtrate  was  neutralised  with  hydrochloric  acid,  mixed  with  ferric 
chloride,  and  precipitated  by  calcium  carbonate.  The  precipitate  was 
distilled  with  ferrous  chloride  and  hydrochloric  acid  as  long  as 
arsenic  passed  over.  The  undissolved  residue  from  the  fusion  was 
also  dissolved  in  hydrochloric  acid  and  distilled  with  ferrous  chloride. 
In  the  latter  distillate,  about  9  per  cent,  of  the  whole  quantity  of 
arsenic  w^as  found.  The  method  therefore  presents  no  advantages 
over  direct  distillation  in  a  current  of  chlorine,  or  distillation  with 
ferrous  chloride,  after  dissolving  in  hydrochloric  acid  with  addition  of 
potassium  chlorate.  M.  J.  S. 

Estimation  of  Oxygen,  Carbonic  Anhydride  and  Carbonic 
Oxide.  By  J.  Sinibaldi  {Bull  Soc.  Chim.,  48,  244— 24-6).— An 
apparatus  somewhat  resembling  Elliott's  gas  analysis  apparatus  in 
principle,  but  not  intelligible  without  the  diagram.  C.  H.  B. 

Apparatus  for  Direct  Determination  of  Carbonic  Anhydride. 

By  O.  OsTERSETZER  (Zeit.  anal.  Chem.,  27,  27 — 30). — A  conical  flask 
of  70  c.c.  capacity  is  closed  with  a  caoutchouc  stopper  bored  wath  two 
holes.  Through  one  passes  a  tube  bent  at  a  right  angle.  This  is  the 
inlet  for  washed  air.  Below  the  stopper  the  diameter  of  this  tube  is 
reduced  so  that  when  raised  it  is  loose  in  the  hole.  Near  its  lower  end 
it  has  a  glass  hook  on  which  is  hung  the  glass  bucket  containing  the 
carbonate.  At  the  end  it  is  drawn  out  to  a  point  which  is  turned  ujv 
wards.  The  other  hole  carries  a  Welter's  safety  bulb  tube  joined  to 
a  Geissler's  drying  tube.  Both  of  these  contain  sulphuric  acid.  Into 
the  upper  end  of  the  Geissler's  tube  is  ground  a  small  cylinder  for 
holding  pumice  saturated  with  copper  sulphate,  and  the  potash  bnlbs 
lor  absorbing  the  carbonic  anhydride  are  directly  connected  to  the 
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npper  end  of  this.  To  use  the  apparatus,  the  inlet  tube  is  raised,  and 
the  backet  containing  the  substance  is  hung  on  its  hook.  A  small 
excess  of  highly  dilute  acid  is  placed  in  the  flask,  and  all  the  connec- 
tions are  made.  The  tube  carrying  the  bucket  is  then  pushed  down 
into  the  acid,  its  wider  portion  immediately  making  it  lit  tight  in  the 
stopper.  Purified  air  is  gently  aspirated  through  during  the  decom- 
position, and  finally  the  flask  is  shaken  and  gently  warmed. 

M.  J.  S. 

Analysis  of  German  Silver.  By  F.  Oettel  (Zeit.  anal.  Ghem., 
27,  15 — 18). — This  alloy  consists  of  copper,  nickel,  and  zinc,  but  may 
also  contain  tin,  lead,  iron,  cobalt,  and  manganese.  The  copper  can 
with  certainty  be  separated  from  zinc  by  one  precipitation  by  hydrogen 
sulphide  from  a  sulphuric  acid  solution,  although  not  from  a  nitric 
acid  solution.  The  solution  of  0*5  gram  of  the  alloy  in  nitric  acid 
(which  is  consequently  free  from  tin),  is  evaporated  with  sulphuric 
acid,  which  removes  lead.  It  is  then  diluted  to  100  c.c,  acidified  with 
2  c.c.  of  strong  hydrochloric  acid,  and  precipitated  by  hydrogen  sul- 
phide. It  is  heated  to  boiling  and  re-cooled  before  filtering,  and  the 
precipitate  is  washed  with  dilute  aqueous  hydrogen  sulphide,  adding 
a  little  hydrochloric  acid  at  first. 

The  filtrate  is  evaporated  to  remove  hydrochloric  acid,  diluted, 
neutralised  with  potash,  mixed  with  a  few  drops  of  sodium  acetate, 
and  saturated  in  the  cold  with  hydrogen  sulphide;  zinc  sulphide 
separates  in  a  pulverulent  form,  easily  filtered  and  washed.  The 
hydrogen  sulphide  is  removed  from  the  filtrate  by  boiling,  the  iron  is 
oxidised  by  bromine  (not  by  nitric  acid),  and  precipitated  by  ammonia. 
The  concentrated  filtrate  is  made  strongly  alkaline  with  ammonia  and 
electrolysed.  Nickel  and  cobalt  are  deposited  together  on  the  platinum 
cylinder,  whilst  the  manganese  separates  as  hydrated  peroxide.  Pre- 
cipitation of  the  nickel  by  an  alkali  is  only  to  be  trusted  when  per- 
formed in  platinum  vessels.  The  copper  and  lead  can  also  be  deter- 
mined electrolytically.  By  electrolysing  a  nitric  acid  solution  of  the 
nitrates  with  four  small  Daniell  cells,  the  copper  from  0*5  gram  of  the 
alloy  can  be  completely  deposited  in  three  hours,  the  lead  at  the  same 
time  separating  as  peroxide  which  can  be  weighed.  If  a  sulphuric 
acid  solution  is  electrolysed,  the  copper  separates  as  a  red  mud,  which 
can  be  filtered  off  after  stopping  the  current,  leaving  the  other  metals 
for  determination  as  above.  M.  J.  S. 

Separation  of  Aluminium  and  Beryllium.  By  A.  Zimmermann 
(Zeit.  anal.  Chem.,  27,  61 — 6'S). — Of  all  the  processes  hitherto  pro- 
posed that  based  on  the  precipitation  of  beryllia,  when  its  solution  in 
potash  is  boiled,  seems  to  be  the  best.  A  very  pure  potash  (purified  by 
alcohol  and  heated  till  free  from  organic  matter)  is  requisite.  The 
solution  of  0*3  gram  of  substance  must  not  exceed  300  c.c,  or  alumina 
will  be  precipitated  with  the  beryllia.  After  15  to  20  minutes'  boiling 
in  a  platinum  basin  much  hot  water  is  added,  and  the  beryllia  is 
filtered  off  and  washed.     It  is  free  from  potassium. 

When  the  two  earths  are  present  in  about  equal  quantities,  but  not 
otherwise,  they  may  be   completely  separated   by  neutralising   with 
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sodium  carbonate  and  boiling  with  thiosulphate  until  no  more  sul- 
phurous acid  is  given  off ;  15  to  20  hours'  boiling  is  sometimes  neces- 
sary.    The  alumina  is  precipitated  together  with  sulphur. 

M.  J.  S. 

Determination  of  Alumina  in  Presence  of  Iron  and  Phos- 
phoric Acid.  By  L.  Blum  (Zeit.  anal.  Ghem.,  27,  19 — 24).— In  the 
technical  analysis  of  such  a  mixture,  it  is  usual  to  determine  iron 
and  phosphoric  acid  in  two  portions  of  tbe  solution,  to  precipitate  a 
third  by  ammonia,  and  estimate  the  alumina  from  the  difference.  The 
iron  is  best  determined  by  precipitation  as  sulphide  after  adding 
tartaric  acid.  Permanganate  gives  higher  results,  owing  probably  to 
the  presence  of  organic  matter. 

The  author  draws  attention  to  the  risk  of  error  in  the  precipitation 
of  alumina  by  ammonia.  An  excess  of  ammonia  re-dissolves  the 
precipitate.  The  common  practice  is  therefore  to  boil  until  the  odour 
of  ammonia  becomes  exceedingly  faint.  When,  however,  ammonium 
chloride  is  present,  the  detection  of  ammonia  in  the  steam  by  the 
sense  of  smell  is  compatible  with  an  acid  condition  of  the  liquid 
caused  by  dissociation  of  the  ammonium  chloride,  and  in  such  a  case 
part  of  the  alumina  will  be  re-dissolved.  Presence  of  ammonium 
chloride,  however,  diminishes  the  solubility  of  alumina  in  ammonia, 
and  by  using  only  a  small  excess  of  ammonia,  and  boiling  for  only 
a  short  time,  then  filtering  and  washing  rapidly,  and  only  with  hot 
water,  no  loss  will  be  incurred.  M.  J.  S. 

Determination  of  Traces  of  Bismuth  and  Antimony  in  Com- 
mercial Copper.  By  P.  Jungfer  {Zeit.  a^ial.  Chem.,  27,  63 — 6o). 
— On  adding  sodium  carbonate  to  a  nitric  acid  solution  of  copper 
containing  bismuth,  the  latter  is  precipitated  first.  After  vigorous 
stirring  and  remaining  for  an  hour  or  two,  the  precipitate  can  be 
filtered  off,  dissolved  in  a  little  hydrochloric  acid,  and  the  bismuth 
precipitated  as  oxychloride  by  diluting.  If  on  dissolving  the  copper 
in  nitric  acid  a  residue  remains,  this  should  be  fused  with  sodium 
L3arbonate  and  sulphur,  and  tested  for  bismuth  by  Hampe's  method 
(ibid.,  13,  184).  The  separation  of  arsenic  and  antimony  from  copper 
by  conversion  into  iodides  (Flajolot),  is  only  satisfactory  in  the  case 
of  arsenic,  but  the  addition  of  potassium  fluoride  greatly  facilitates 
the  washing  out  of  the  antimony  from  the  cuprous  iodide,  owing 
seemingly  to  the  formation  of  the  highly  soluble  potassium  antimonious 
fluoride.  To  the  solution  of  10  grams  of  copper  in  50  c.c.  of  nitric 
acid  of  1*4  sp.  gr.,  after  dilution  to  200  or  300  c.c.  with  cold  water, 
0*15  gram  of  potassium  fluoride  is  added,  and  then  26*2  grams  of 
potassium  iodide  in  small  portions  alternately  with  sulphurous  acid. 
Excess  of  iodide  is  to  be  avoided.  The  liquid  is  then  heated  until  the 
precipitate  has  completely  subsided.  The  precipitate  is  washed  with 
hot  water  containing  sulphuric  acid.  After  removing  the  excess  of 
sulphurous  acid  from  the  filtrate  by  iodine,  hydrogen  sulphide  is  passed 
in.  The  precipitate  is  dissolved  in  hydrochloric  acid  with  addition  of 
potassium  chlorate,  and  after  adding  tartaric  acid  and  ammonia,  the 
copper,  lead,  and  bismuth  are  thrown  down  by  the  cautious  addition  of 
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dilute  hydrogen  snlphide,  leaving  the  arsenic  and  antimony  in  the 
tiltrate  to  be  separated  by  the  usual  methods.  M.  J.  S. 

Estimation  of  Dissolved  Carbonic  Anhydride  in  Water.    By 

L.  ViGNON  (Gompt.  rend.,  105,  1122 — 1124). — 50  c.c.  of  recently  dis- 
tilled water  or  of  a  well-boiled  sample  of  the  water  to  be  tested  is 
mixed  with  10  drops  of  a  saturated  alcoholic  solution  of  phenol phtha- 
lein  and  a  standard  solution  of  lime  water  is  added  until  a  pink  colour 
is  developed. 

50  c.c.  of  the  water  to  be  tested  is  treated  in  precisely  the  same  way, 
ihe  standard  solution  being  added  until  the  intensity  of  the  coloration 
is  the  same  in  both  tubes.  Towards  the  end  of  the  titration,  a  little 
time  must  elapse  between  successive  additions  of  the  calcium  hy- 
droxide. The  difference  between  the  volume  of  alkali  required  in  the 
two  cases  gives  the  amount  of  free  carbonic  anhydride. 

Chlorides,  sulphates,  and  nitrates  of  calcium  or  magnesium  do  not 
affect  the  result,  but  if  the  water  contains  magnesium  carbonate,  or 
alkaline  salts  the  acids  of  which  form  insoluble  compounds  with 
calcium,  a  sufficient  quantity  of  neutral  calcium  chloride  should  be 
added  to  convert  the  magnesium  and  the  alkalis  into  chlorides.  If 
the  second  liquid  becomes  so  turbid  that  comparison  of  the  tints  is 
difficult,  some  calcium  carbonate  may  be  added  to  the  liquid  in  the 
first  tube. 

This  method  will  estimate  1  c.c.  of  carbonic  anhydride  dissolved  in 
1000  c.c.  of  water.  C.  H.  B. 

Estimation  of  Ash  in  Organic  Substances.  By  A.  Kobrich 
(Ghem.  Zeit.,  11,  1159). — 5  or  10  grams  of  the  substance  is  sub- 
mitted to  a  preliminary  burning  in  a  platinum  dish,  the  latter  being 
preferred  to  a  crucible,  as  the  chance  of  loss  by  creeping  over  the  side 
is  less.  If  the  substance  burns  readily,  the  ignition  is  completed  in 
the  dish  ;  if  otherwise,  the  char  is  pulverised,  transferred  to  a  pla- 
tinum crucible,  and  the  ignition  completed  in  a  current  of  oxygen  ;  the 
operation  proceeds  quietly  without  any  spluttering,  as  is  the  case 
when  ammonium  nitrate  is  used.  When  particles  of  carbon  are 
enclosed  by  the  fusion  of  the  ash,  it  is  recommended  to  dissolve  the 
mass  in  water ;  the  particles  of  carbon  rise  to  the  surface,  and  after 
careful  evaporation  are  easily  oxidised  by  igniting.  D.  A.  L. 

Thiophen   Reaction  with   Nitrous   Sulphuric  Acid.    By'  C. 

LiEBERMANN  (Ber.,  20,  3231 — 3234). — This  reaction  was  mentioned  in 
1883  (Ber.,  16,  1473),  but  seems  to  have  been  overlooked,  as  one 
practically  identical  with  it,  has  just  been  given  by  Claisen  and 
Manasse  (Ber.,  20,  2197).  Two  or  three  drops  of  sulphuric  acid  con- 
taining nitrous  acid  are  shaken  for  some  time  with  1  c.c.  of  the 
benzene  under  examination,  when  the  acid  gradually  acquires  a  corn 
flower-blue  colour.  If  much  thiophen  is  present,  the  reaction  occurs 
almost  at  once ;  with  2  to  3  per  cent,  of  thiophen,  it  appears  after  a 
few  minutes,  whilst  with  very  small  quantities  some  10  to  15  minutes 
is  required  for  its  complete  development.      As  little  as  0*25  milli- 
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gram  of  thiophen  can  be  detected  by  this  test.  The  colouring  matter 
is  precipitated  on  dilution  with  water  as  a  deep-brown,  flocculent 
substance,  soluble  in  sulphuric  acid,  with  deep-blue  colour,  insoluble 

in   water.      It   seems  to  have   the  constitution   OH-N<^p*ott''>0  ; 

atmospheric  oxygen  is  absorbed  in  its  formation  j  hence  the  necessity 
of  the  continued  shaking.  A.  J.  G. 

Examination    of   Cane-sugar    for    Sulphurous    Acid.       By 

Davidsen  (Ghem.  Centr.,  1887,  1180,  from  Deut.  Zuckerind,  12,  939). 
— The  sugar  is  dissolved  in  a  few  c.c.  of  cold  very  dilute  starch  solu- 
tion. To  this  a  few  drops  of  iodic  acid  are  cautiously  added,  so  that 
the  liquids  do  not  mix.  A  blue  ring  appearing  at  the  junction  shows 
the  presence  of  sulphurous  acid  (or  thiosulphuric  acid).  This  method 
can  also  be  used  as  a  quantitative  one  by  titration  with  iodine. 

J.  W.  L. 

Detection  and  Direct  Estimation  of  Starch  in  Liquids  con- 
taining Dextrin.  By  G.  Burkhard  (Ghem.  ZeiL,  11,  1158). — The 
liquid  containing  starch  and  dextrin  is  well  mixed  with  just  sufficient 
alcohol  to  produce  a  slight  turbidity ;  it  is  then  warmed  until  the 
turbidity  disappears.  Tannin  solution  is  now  added  to  this  weak  alco- 
holic solution,  and  when  cold  the  starch  precipitate  is  collected.  For 
qualitative  purposes,  the  precipitate  can  be  simply  tested  on  the  filter 
with  dilute  iodine  solution.  For  quantitative  work,  the  tannin  is 
washed  from  the  precipitate  by  means  of  alcohol ;  the  filter  and  pre- 
cipitate are  then  transferred  to  a  Lintner's  pressure  flask,  and  mixed 
with  20  c.c.  of  water  and  1  c.c.  of  normal  sulphuric  acid.  After  heating 
for  four  hours  at  below  115°,  the  contents  of  the  flask  are  neutralised 
with  1  c.c.  of  normal  soda,  filtered,  and  the  sugar  determined  by 
Fehling's  solution,  u»ing  Allihn's  tables  for  converting  the  quantity 
of  reduced  copper  formed  into  sugar,  and  multiplying  this  figure  by 
0'9  to  find  the  amount  of  starch  present.  D.  A.  L. 

Detection  and  Estimation  of  Aldehydes  in  Commercial 
Alcohols.  By  U.  Gayon  (Gompt.  rend.,  105,  1182— 1183).— The 
author  utilises  the  well-known  fact  that  aldehydes  and  ketones  pro- 
duce a  red  coloration  in  solutions  of  magenta  which  have  been  deco- 
lorised by  sulphurous  acid. 

In  order  to  prepare  the  reagent,  a  solution  of  1  gram  of  magenta 
in  1000  c.c.  of  water  is  mixed  with  20  c.c.  of  a  solution  of  sodium 
hydrogen  sulphite  of  30'^  B.  After  about  an  hour,  when  the  liquid 
has  become  nearly  colourless,  10  c.c.  of  pure  concentrated  hydrochloric 
acid  is  added.  The  order  of  mixing  is  important.  The  reagent  is 
preserved  in  small,  well-closed  bottles,  and  becomes  more  sensitive  on 
keeping. 

The  alcohol  to  be  examined  is  mixed  with  water  until  its  strength 
is  approximately  50°,  and  2  c.c.  of  the  diluted  liquid  is  mixed  with 
1  c.c.  of  the  reagent.  A  rose- violet  colour  appears  in  a  few  minutes, 
the  reaction  being  sufficiently  delicate  to  detect  one  part  of  aldehyde 
in  500,000  parts  of  alcohol. 
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Quantitative  estimations  are  made  by  comparing  the  depth  of  tint 
produced  by  the  alcohol  under  examination  with  that  produced  by 
alcohol  containing  a  known  proportion  of  ordinary  aldehyde,  the 
results  being  expressed  in  terms  of  the  latter.  C.   H.  B. 

Analysis  of  Materials  containing  Tartaric  Acid.     By  ]^.  v. 

LoRENZ  (Zeit.  anal.  Ghem.,  27,  8 — 14). — Goldenberg's  method  {ibid., 
22,  270),  as  modified  by  the  author,  is  carried  out  as  follows  : — 
15  grams  of  the  finely  ground  substance  (argol  or  lees)  is  boiled  with 
250  c.c.  of  water  and  6  grams  of  potassium  carbonate  for  20  minutes 
with  stirring,  in  a  basin  of  at  least  700  c.c.  capacity  over  a  free  flame. 
After  cooling,  it  is  made  up  to  500  c.c.  If  the  substance  is  calcium 
tartrate  only  7'5  grams  is  taken,  and  is  made  up  to  250  c.c.  It  is 
filtered,  and  100  c.c.  of  the  filtrate  is  evaporated  on  the  water-bath  as 
far  as  is  possible  without  any  salt  depositing.  While  still  hot,  it  is 
mixed  with  5  c.c.  of  glacial  acetic  acid,  and  as  soon  as  effervescence  has 
ceased  100  c.c.  of  absolute  or  95  per  cent,  alcohol  is  added.  It  is 
vigorously  stirred  for  two  minutes,  allowed  to  remain  for  15  minutes, 
but  not  longer,  then  the  potassium  hydrogen  tartrate  is  collected  by 
suction  through  a  filter  of  50  c.c.  capacity,  on  which  it  is  washed 
once  with  50  c.c,  and  twice  with  25  c.c.  of  absolute  alcohol. 
Without  drying,  it  is  thrown  with  its  filter  into  the  precipitating 
basin,  boiled  with  200  c.c.  of  water,  and  titrated  hot  with  .3/10  normal 
soda,  boiling  for  five  minutes,  when  the  end  is  approached.  A  neutral 
decoction  of  litmus  is  used,  the  preparation  of  which  is  minutely 
described.  The  original  solution  obtained  by  boiling  the  substance 
with  potassium  carbonate  must  be  alkaline.  If,  owing  to  the  pre- 
sence of  much  calcium  sulphate,  this  is  not  the  case,  a  fresh  portion 
must  be  boiled  with  12  grams  of  carbonate.  Direct  experiments  show 
that  considerable  variations  in  the  quantity  of  potassium  carbonate 
used  do  not  affect  the  result.  On  the  other  hand,  the  quantity  of 
acetic  acid  prescribed  must  be  adhered  to.  The  200  c.c.  of  alcoholic 
filtrate  retains  in  solution  about  O"0177  gram  of  potassium  hydrogen 
tartrate,  corresponding  with  0*59  per  cent.,  but  this  loss  is  to  a  great 
extent  compensated  for  by  neglecting  the  volume  of  the  insoluble 
matter,  although  in  the  case  of  lees  an  additional  5  c.c.  of  water  should 
be  added  in  making  up  to  partially  allow  for  this.  M.  J.  S. 

Points  of  Difference  between  Linseed  Oil  and  Linseed-oil 
Varnish.  By  Finkener  {Ghem.  Zeit.,  11,  905— 906).— In  colum^ns 
15  mm,  thick,  the  oil  appears  yellow,  the  varnish  brown,  by  transmitted 
light.  When  smeared  on  a  plate,  the  oil  remains  greasy  for  24  hours, 
whilst  the  varnish  becomes  sticky,  or  even  solidifies.  The  following 
test  will  distinguish  a  pure  linseed  oil  from  an  oil  containing  25  per  cent, 
of  the  varnish.  12  c.c.  of  the  oil  under  examination  is  shaken  with 
1  c.c.  of  a  20  per  cent,  solution  of  ammonia  mixed  with  5  c.c.  of  the 
test  solution  (composed  of  100  grams  of  lead  acetate,  150  c.c.  of  water, 
and  32  grams  of  glycerol),  and  heated  at  100°  for  three  minutes  ; 
linseed  oil  forms  two  liquid  layers,  the  lower  one  clear  as  water  ; 
whereas  linseed-oil  varnish  sets  to  a  salve-like  mass.  So-called 
bleached  linseed-oil  varnish  is  paler  yellow  than  linseed  oil,  neverthe- 


328  ABSTRACTS  OF  CHEMICAL  PAPERS. 

less  it  resembles  the  latter  in  other  points.  With  solvents,  saponifying 
and  oxidising  agents,  the  behaviour  of  the  oil  is  not  readily  dis- 
tinguishable from  that  of  the  varnish.  D.  A.  L. 

Apparatus  for  the  Estimation  of  Urea.  By  P.  Cazeneuve  and 
HuGODNENQ  (Bull.  Soc.  Chim.,  48,  82 — 86). — This  apparatus  consists 
of  a  copper  oil-bath,  provided  with  a  thermometer  and  thermoregu la- 
tor,  and  bronze  tubes  fitted  with  screw-caps,  coated  internally  with 
platinum  by  electrolysis,  and  capable  of  withstanding  a  pressure  of 
60  atmos. 

25  to  30  c.c.  of  the  liquid  to  be  examined  is  agitated  with  unwashed 
bone-black,  which  decolorises  and  neutralises  it,  and  10  c.c.  of  the 
filtered  liquid  is  diluted  with  20  c.c.  of  water,  heated  in  one  of  the 
tubes  at  180°  for  half  an  hour,  and  the  ammonia  formed  is  estimated 
by  titration  with  normal  sulphuric  acid,  using  methyl-orange  or 
phenolphthalein  as  indicator.  The  results  of  the  tes.fe  analyses  given 
are  very  satisfactory.  Hugounenq  has  previously  shown  that  tyrosine, 
leucine,  peptones,  &c.,  give  no  ammonia  when  heated  with  water  at 
180—190°.  C.  H.  B. 

Note  hy  Abstractor. — Phenolphthalein  is  useless  as  an  indicator  in 
presence  of  ammonium  salts  or  for  the  titration  of  ammonia. — C.  H.  B. 

Volatile  Alkaloids.  By  O.  de  Coninck  (Compt.  rend.,  105,  1180— 
1182). — A  summary  of  the  methods  available  for  distinguishing  the 
volatile  alkaloids  from  one  another.  Details  of  the  application  of 
these  methods  will  be  given  in  a  subsequent  paper.  C.  H.  B. 
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Degree  of  Oxidation  of  Chromium  and  Manganese  in 
Fluorescent  Compounds.  By  L.  de  Boisbaudran  (Gompt.  rend., 
105,  1228 — 1233). — This  paper  contains  details  of  the  results  ob- 
tained by  calcining,  in  air  or  in  hydrogen,  mixtures  of  pure  alumina 
with  chromic  oxide  ;  of  gallium  oxide  and  chromic  oxide  ;  of  calcium 
oxide  and  chromic  oxide  ;  of  magnesium  oxide  and  chromic  oxide  ; 
of  alumina  with  small  quantities  of  potassium  and  manganese  oxides  ; 
and  of  calcium  and  manganese  oxides. 

Too  large  a  proportion  of  chromium  reduces  and  may  even  destroy 
the  fluorescence.  In  some  cases,  calcination  in  hydrogen  reduces,  in 
others  it  intensifies  the  fluorescence,  but  no  general  conclusions  are 
drawn  as  to  the  influence  of  the  degree  of  oxidation  on  the  phe- 
nomenon. C.  H.  B. 

Rotatory  Dispersion.     By  L.  Grimbert  (/.  Pharm.  [5],  16,  295 — 

300;  345 — 350). — The  author  employed  Laurent's  polarimeter  and 
monochromatic  light.  To  obtain  rays  near  to  0,  a  layer  1  cm.  thick 
of  the  following  solution  was  used: — Carmine  No.  40  0-25  gram, 
ammonia  20  c.c,  water  to  make  up  to  100  c.c.  With  white  light,  this 
solution  gives  a  spectfum  reduced  to  a  very  narrow  band  coincid- 
ing with  the  C  line.  On  taking  the  rotative  power  of  an  active  sub- 
stance in  this  light  and  also  in  the  sodium  light,  two  different  values 
are  obtained,  [a]D  and  [a]c.  The  ratio  [a]D/[a]c  gives  the  dispersive 
power.  Usually  tubes  of  200  mm.  length  were  emplo^^ed  ;  sometimes 
100  mm.  tubes  were  used,  as,  for  example,  when  the  deviation  was 
over  20°-* 

Saccharose. — Both  water  and  alcohol  were  employed  as  solvents. 
The  rotative  power  varies  neither  with  the  concentration  nor  with  the 
solvent :  [a]i,  =  +66-45°  ;   [«]«  =  52-85°  ;  and  [ay[«]c  =  1-257. 

Lactose. — It  is  well  known  that  the  rotative  power  of  lactose 
diminishes  rapidly  when  first  dissolved  in  the  cold.  The  rotative 
power  does  not  vary  with  the  concentration.  It  is  [a]D  =  +  52-37 
and  [a]c  =  +41-58°.  The  ratio  between  the  rotative  power  when 
first  dissolved  to  that  when  it  becomes  stationary  is  as  8  :  5.  The 
dispersive  power  is  [a]D/[a]c  =  1'259,  and  is  constant  during  t>he 
time  the  rotative  power  is  passing  to  the  minimum.  It  does  not 
vary  with  the  concentration  of  the  solution. 

Maltose. — When  dissolved  in  the  cold,  the  rotative  power  of  maltose 
increases  to  a  maximum.  Its  dispersive  power  is  1-262,  and  is  con- 
stant during  the  time  the  rotative  power  is  changing. 

Glucose  acts  like  lactose.  The  ratio  between  the  initial  and  final 
rotative  powers  is  as  2  : 1.  The  dispersive  power  is  1*258,  and  is  con- 
stant whilst  the  rotative  power  is  passing  to  the  minimum. 

Morphine  Hydrochloride. — Solutions  of  different  degrees  of  concen- 
tration confirmed  the  value  given  by  Hesse,  [ajo  =  —100-67° — 1-14  Q. 

TOL.    LIT.  z 
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The  dispersive  power  [a]D/[a]c  =  1'284,  and  does  not  vary  with  t"he 
concentration. 

Codeine. — In  absolute  alcohol,  [aj^  =  — 134'24°,  and  in  chloroform 
— 114*82*',  but  the  dispersive  power  only  varies  slightly  and  is  on  the 
average  1268. 

Brucine. — Anhydrous  brucine,  dissolved  in  absolute  alcohol  and  in 
chloroform,  gave  values  for  [a]D  confirming  those  obtained  by  Oade- 
mans.  The  dispersive  power  does  not  vary  with  the  nature  of  the 
solvent,  and  is  =  1'357,  the  highest  hitherto  observed. 

Quinine. — The  hydrate,  dissolved  in  absolute  alcohol,  and  in 
chloroform  ;  the  basic  hydrochloride  dissolved  in  water;  and  the  normal 
sulphate  dissolved  in  water,  and  in  90°  alcohol,  all  give  the  same  dis- 
persive power  of  13 1 3,  the  variation  in  the  solvent  and  in  the  acid 
combined  with  the  base  producing-  no  change  in  this  respect. 

Cinchonine. — The  basic  sulphate  was  observed  when  dissolved  in 
water,  absolute  alcohol,  and  chloroform.  Although  the  nature  of  the 
solvent  has  considerable  effect  on  the  rotative  power  of  the  salt,  the 
dispersive  power  remains  constant  and  equal  to  1*268. 

Strychnine. — Two  samples  of  different  character  were  recrystallised 
from  alcohol,  and  dissolved  both  in  80°  alcohol  and  in  chloroform. 
Notwithstanding  considerable  differences  in  the  rotative  power  of  the 
two  samples  in  both  solvents,  the  dispersive  power  was  constant  and 
equal  to  1-313. 

Camphor. — This  substance  was  recrystallised  from  alcohol  and 
fused.  It  was  dissolved  in  alcohol  of  various  strengths,  in  chloroform, 
and  in  dry  ether.  The  rotative  power  varies  with  the  nature  of  the 
solvent ;  its  dispersive  power  is  sensibly  constant.  In  alcoholic  solu- 
tion, the  rotative  power  increases  with  concentration  of  the  alcohol. 
In  dry  ether,  the  rotative  power  does  not  vary  with  the  concentration 
of  the  solution.  In  chloroform,  as  well  as  in  alcohol,  the  dispersive 
power  remains  constant,  notwithstanding  that  the  rotative  power 
increases  with  the  concentration. 

Cholesterin, — This  was  observed  in  ether  and  chloroform.  Its  dis- 
persive power  averages  1'323.  It  does  not  vary,  like  the  rotative 
power,  with  the  nature  of  the  solvent. 

Essence  of  Terehenthine. — A  laevorotatory  sample  gave — 

[«]d  =  -  30-46,  [<»]c  =  -  28-57,  and  Hd/[«]c=  1*241. 

The  results  obtained  with  the  foregoing  substances  show  that  the 
dispersive  power  remains  constant  whatever  be  the  concentration  of 
the  solution ;  that  the  dispersive  power  of  those  substances  whose 
rotative  power  varies  with  the  temperature,  remains  constant  all 
through  that  variation  ;  that  for  the  same  substance  it  scarcely  varies 
with  the  nature  of  the  solvent ;  that  each  substance  has  its  own 
proper  dispersive  power  which  seems  to  bear  no  relation  to  the 
chemical  constitution  of  the  substance,  although  it  may  be  noted  that 
the  sugars  have  all  the  same  value.  J.  T. 

Distribution  of  Electromotive  Force  in  the  Cells  of  Batteries. 
By  J.  MiESLER  (M(n'(fs/i.,  8,  626 — 631). — The  author  has  extended 
the   work  of  Mo.ser  (this  vol.,  p.   209)    to   the  batteries  of    Grove, 
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Bansen,  Grenet,  Smee,  Lalande,  and  Leclanche.  In  every  case,  the 
total  electromotive  force  of  the  battery  under  examination  was  found 
to  be  equal  to  the  sum  of  the  electromotive  forces  between  the 
different  parts  of  the  cell.  Gr.  T.  M. 

Electrochemical  Studies.  By  W.  Ostwald  (Zeit.  physikal. 
Chem.j  1,  74 — 86  and  97 — 109). — From  his  former  experiments  (J.  pr. 
Chem.,  1884 — 1886),  the  author  has  drawn  the  conclusion  that  the 
molecular  conductivity  increases  for  monobasic  acids  with  increasing 
dilution,  tending  to  a  maximum  value  which  it  was  thought  would 
prove  to  be  the  same  for  all  acids.  On  careful  repetition  of  these 
experiments,  the  latter  view  is  found  to  be  incorrect,  as  the  maxima 
observed  for  a  dilution  of  1024  litres  differ  for  15  different  acids 
by  as  much  as  12  per  cent.  That  this  difference  does  not  affect  the 
proportionality  between  the  maximum  conductivity  and  the  rate  of 
chemical  action  of  these  acids  is  proved  by  experiment,  the  latter 
being  in  fact  proportional  to  the  relative  observed  maximum  con- 
ductivity. A  difficulty,  however,  obviously  arises  in  determining  the 
value  of  this  maximum  for  feeble  acids  of  low  conductivity. 

To  overcome  this,  Kohlrausch^s  law  that  the  conductivity  of  a 
neutral  salt  may  be  represented  as  a  sum  of  two  constants,  one  of 
which  depends  on  the  nature  of  the  acid  and  the  other  on  that  of  the 
base,  is  resorted  to.  It  is  shown  by  the  determination  of  the  con- 
ductivities of  a  number  of  sodium  salts  of  acids  of  known  conductivity 
that  a  constant  difference  exists  between  the  two.  The  same  holds 
good  for  lithium  and  potassium  salts,  which  also  differ  in  conductivity 
from  the  sodium  salts  by  a  constant  fixed  quantity.  The  molecular  con- 
ductivities of  different  salts  having  the  same  base,  differ  very  largely 
amongst  themselves,  and  altogether  contradict  the  opinion  of 
Arrhenius  and  Bouty  that  the  molecular  conductivities  of  dilute  salt 
solutions  are  the  same.  The  numbers  prove,  however,  that  it  is 
possible  to  represent  the  conductivity  of  an  acid  by  that  of  one  of  its 
salts,  plus  some  constant.  The  determination  of  these  constants  is 
reserved  for  a  future  paper. 

Another  interesting  result  is  that  there  is  an  almost  constant  in- 
crease in  the  molecular  conductivity  of  the  sodium  salts  of  the  mono- 
basic acids,  with  an  increase  in  the  dilution  of  from  32  to  1024  litres, 
varying  between  1 0  and  13  units.  The  poorer  conductors  give  the 
smaller  value,  so  that  the  increase  appears  to  depend  partly  on  the 
conductivity.  For  bibasic  acids  it  has  about  double  the  above  valup, 
and  is  nearly  three  times  as  great  for  tribasic.  Polyvalent  bases  act 
similarly  to  polyvalent  acids  although  not  quite  so  regularly.  It 
would  seem,  in  fact,  that  if  m  is  the  molecular  conductivity,  and  v  the 
dilation,  dm/dv  is  of  the  form  ni  X  n^  X  const.,  where  Ui  is  the  valency 
of  the  acid,  and  ^2  that  of  the  base.  According  to  this  mode  of  testing, 
dithionic  acid  appears  to  be  truly  bibasic.  H.  C. 

Pyrometer.  By  J.  Mensching  and  Y.  Meter  (Zeit.  physiJcal. 
Chem.,  1,  145 — 158). — The  advantage  of  the  instrument  presently  to 
be  described  is  that  it  affords  a  quick  as  well  as  an  exact  measure- 
niient  of  temperature.     The  principle  of  the  method  is  to  determine 

z  2 


332  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  temperature  from  the  measnrement  of  the  volumes  of  gas  con- 
tained in  the  instrument  at  the  temperature  of  the  laboratory  and  at 
the  higlier  temperature  that  is  required.  Part  of  the  instrument  is  at 
a  low  temperature,  but  error  from  this  cause  is  obviated  by  means  of  a 
compensator. 

The  instrument  consists  of  a  vapour-density  vessel,  a  platinum 
cylinder  200  mm.  high  and  36  mm.  in  diameter.  To  the  middle  of 
one  end  of  the  cylinder  is  connected  a  platinum  tube  350  mm.  long 
and  4  mm.  in  diameter.  Close  by  the  side  of  this  tube  runs  a  pla- 
tinum capillary  tube  with  very  thick  wnlls,  which  passes  through 
the  circular  end  of  the  vapour-density  vessel  and  goes  down  to  within 
3  mm.  of  the  bottom.  The  end  of  the  capillary  tube  is  bent  round 
through  a  rio^ht  angle.  The  compensator  is  composed  of  a  platinum 
tube  connected  at  one  extremity  with  a  capillary  tube,  so  that  it  is  of 
exactly  the  same  shape  and  size  as  the  part  of  the  instrument  outside 
the  cylinder.  The  instrument  was  heated  by  Perrot's  gas-oven,  by 
means  of  which  a  temperature  of  about  1500°  can  be  produced. 

Incandescent  platinum,  as  Deville  and  Troost  have  shown,  is  per- 
meable by  hydrogen  but  not  by  air.  The  platinum  cyhnder  was  there- 
fore surrounded  by  a  Berlin  porcelain  tube  which  is  impermeable  to 
all  gases. 

In  making  an  experiment,  the  platinum  cylinder  was  filled  wn'th 
nitrogen  by  an  india-rubber  tube  attached  to  the  capillary  tube,  and 
communicating  with  a  series  of  drying  tubes  connected  with  a  gas- 
ometer. The  quantities  of  gas  contained  in  the  whole  instrument 
and  the  compensator  at  the  higher  temperature  T  were  measured, 
and  the  difference  reduced  to  volume  at  temperature  0°  and  normal 
pressure.  Then  V  being  a  similar  quantity  for  the  temperature  of 
the  laboratory,  T  is  given  by — 

T  =  (V  -  v)l(Ja  -  Yo/), 

when  a,  7  are  the  coefficients  of  cubical  expansion  of  platinum  and 
nitrogen.  C.  S. 

Specific  Heat  of  Tellurium.  By  C.  Fabre  {Compt.  rend.,  105, 
1249 — 1251). — Tellurium  was  precipitated  by  means  of  sulphurous 
acid,  washed  with  water  saturated  with  nitrogen,  and  dried  in  a  current 
of  nitrogen.  The  mean  of  three  determinations  of  the  specific  heat 
is  0*05252.  The  same  tellurium  w^as  volatilised  in  a  current  of  sul- 
phurous anhydride,  and  was  thus  obtained  as  a  black  sublimate  with 
a  crystalline  fracture,  different  in  appearance  from  the  product  obtained 
by  distillation  in  hydrogen.  Determinaiioas  of  the  specific  heat  gave 
0-05182. 

Crystallised  tellurium  was  prepared  by  the  decomposition  of  alkaline 
tellurides,  washed  with  water  saturated  with  nitrogen,  distilled  in  a 
current  of  hydrogen,  fused,  and  allowed  to  cool  slowly.  It  had  a 
crystalline  fracture.  Two  determinations  of  the  specific  heat  gave  as 
the  mean  0-048315. 

From  these  results,  it  follows  that  the  various  forms  of  tellurium 
have   sensibly  the    same    specific   heats  at   temperatures  near  100°. 
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Possibly  differences  may  appear  at  higlier  temperatures,  and  especially 
near  the  point  of  transformation  of  amorphous  tellurium  into  the 
crystalline  variety.  C.  H.  B. 

Constancy  in  the  Heat  produced  by  the  Reaction  of  certain 
Salts  on  each  other.  By  S.  U.  Pickering  {Gliem.  News,  57,  75—77). 
— The  author  shows  that  the  constancy  in  the  heat  evolved  in  the 
reaction  of  silver  nitrate  on  metallic  chlorides  in  solution,  observed 
by  Richards  {Ghem.  News,  57,  16),  is  an  inevitable  consequence  of 
the  heat  of  neutralisation  of  hydrochloric  and  nitric  acids  being 
independent  of  the  nature  of  the  alkali,  the  number  16165  cal.  being 
merely  the  heat  of  precipitation  of  silver  chloride.  Similarly,  the 
heat  measured  by  Fay  on  adding  barium  chloride  to  sulphates  is  the 
heat  of  precipitation  of  barium  sulphate,  5580  cal.  In  this  case, 
however,  it  is  constant  only  when  dyad  metals  are  concerned,  since  it 
is  only  with  these  that  the  difference  between  the  heat  of  neutralisa- 
tion of  the  hydrate  with  sulphuric  and  hydrochloric  acids  is  a  constant 
quantity.  The  quantities  determined  by  Fay  have  already  been  deter- 
mined by  Thomsen.  S.  U.  P. 

Heat  Equivalents  of  Benzoyl  Compounds.  By  F.  Stohmann, 
P.  RODATZ,  and  W.  Herzberg  (J.  pr.  Chem.  [2],  36,  353— 370).— The 
authors,  continuing  their  previous  work  (Abstr.,  1887,  878),  have 
determined  the  heat  of  combustion  (in  free  oxygen)  of  the  following 
benzoyl-compounds : — 


Heat  equiv. 
per  gram-mol. 

Heat  of 
formation. 

GlvcerTl  ben/oate   C;Ti^(C-,lI-0.y)o 

2720536 
5361915 
1557556 
1001400 
1003440 

898776 
1051748 
1206120 
1366270 

889200 

1043310 
1201117 

225464 

Mannitvl  benzoate  C6Hq(C7H50o)6 

461085 

Benzophenone,  COPh.i 

9444 

Acetophenone,  COMePh  (solid)    

26600 

24560 

Methyl  salicylate  OH-C6H4-COOMe     

129224 

Ethyl            „         OH-C6H4-COOEt    

Propyl           „         OHC6H4-COOPr    

139252 
147880 

Isobutvl        „         OH-C6H4-COOBu3 

150730 

Methyl      parahydroxybenzoate,      OH-C6ll4-COOMe 

(solid) 
Ethyl  parahydroxybenzoate,  OH-C6H4-COOEt  (solid) 
Propyl          '         „                   OHC6H4-COOPr  (solid) 

138800 
147690^ 

Comparing  the  differences  of  the  heat  equivalents  ^f  the  benzoates, 
salicylates,  and  parahydroxybenzoates,  the  authors  calculate  the  heat 
of  combustion  for  salicylic  acid  to  be  723600  cal.,  that  of  para- 
hydroxybenzoic  acid  715839  cal.  Thus,  whilst  the  substitution  of  a 
hydrogen  in  benzoic  acid  to  form  salicylic  acid  decreases  the  heat- 
value  46833  cal.,  a  similar  substitution  to  form  the  para-acid  decreases 
it  54628.  ,.  The  latter  number  is  very  close  to  that  found  in  the 
formation  of  phenols  from  benzene,  and  it  therefore  appears  that  the 
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para-acid  more  closely  corresponds  with  the  phenols  than  the  ortho- 
acid  does. 

Glyceryl  henzoate  was  prepared  by  the  action  of  glycerol  and  soda  on 
benzoic  chloride.  It  forms  long,  silky  needles  melting  at  72'4^. 
Mannityl  henzoate  forms  colourless  scales  melting  at  124 — 125°. 

L.  T.  T. 

Boiling  Points  and  Specific  Volumes  of  the  Normal  Fatty 
Ethers.  By  P.  Dobriner  (Annalen,  243,  1 — 22). — The  author's 
experiments  lead  him  to  the  following  results.  In  the  case  of  meta- 
meric  ethers,  the  boiling  point  falls  as  the  difference  in  the  number  of 
carbon-atoms  in  the  two  alcohol  radicles  diminishes.  Methyl  ethers 
have  the  highest  boiling  points.  In  a  series  of  homologous  ethers 
containing  one  alcohol  radicle  in  common,  the  difference  between  the 
boiling  points  diminishes  as  the  carbon-atoms  increase  in  number. 
Methyl  ethers  form  an  exception  to  this  rule,  as  the  difference  between 
the  boiling  points  of  the  methyl  and  ethyl  ethers  in  such  an  homo- 
logous series  is  smaller  than  the  difference  between  the  ethyl  and 
propyl  ethers. 

The  boiling  points  of  amyl  and  hexyl  ethers  can  be  calculated 
approximately,  as  the  difference  between  the  boiling  points  of  homo- 
logous amyl  and  hexyl  ethers  is  equal  to  one-third  of  the  difference 
between  butyl  and  heptyl  ethers.  The  difference  between  butyl  and 
amyl  ethers  is  a  little  larger,  and  the  diff'erence  between  hexyl  and 
heptyl  ethers  is  a  little  less. 

The  difference  between  the  boiling  points  of  methyl  and  ethyl 
compounds  is  smaller  than  the  difference  between  ethyl  and  propyl 
compounds  when  the  alcohol  radicles  are  directly  attached  to  an 
oxygen-atom  (for  instance,  in  the  case  of  the  methyl,  ethyl,  and 
propyl  salts  of  the  adipic  acids),  but  the  case  is  reversed  if  the 
alcohol  radicles  are  directly  united  to  carbon-atoms. 

Specific  Gravity. — In  the  case  of  metameric  ethers,  the  highest 
specific  gravity  is  exhibited  by  the  ether  with  the  highest  boiling 
point,  and  the  lowest  specific  gravity  by  that  of  the  lowest  boiling 
point.  In  an  homologous  series,  the  specific  gravity  at  0°  increases 
with  the  carbon-atom,  but  the  specific  gravity  at  the  boiling  point 
diminishes  as  the  compounds  increase  in  carbon. 

Specific  Volume. — The  specific  volume  of  an  ether  is  approximately 
identical  with  that  of  an  ethereal  salt,  the  radicles  of  which  contain 
the  same  number  of  carbon  atoms.  The  specific  volumes  of  the  ethers 
are  larger  than  the  specific  volumes  of  the  metameric  alcohols.  In  a 
series  of  metameric  ethers,  the  methyl  ether  has  the  smallest  co- 
eflicient  of  expansion.  W.  C.  W. 

Specific  Volumes  of  Normal  Alcoholic  Iodides.  By  P. 
Dobriner  (Annalen,  243,  2-3 — 31). — The  specific  volumes  of  the  fol- 
lowing iodides  were  determined : — 

CH3I,         641 


C2H5I,  857 
CsHJ,  106-8 
C1H9I,      128-5 


C5HUI,  151-2 
CeHxal,  175-5 
C7HX6I,      11)8-6 
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The  specific  volume  of  an  iodide  C„H,«  +  il  is  the  same  as  that 
of  an  acid  of  the  formula  a,H2„  + I'COOH.  W.  C.  W. 

Boiling  Points  and  Specific  Volumes  of  Phenols  and  their 
Ethers.  Bj  J.Pinette  {Aiuiolen,  243,32 — 63). — In  homologous  ethers 
of  the  same  phenol,  the  difference  in  the  boiling  points  of  the  methyl  and 
ethyl  ethers  is  about  5°  less  than  the  difference  between  those  of  the 
ethyl  and  propyl  ethers.  In  ascending  the  series  from  the  ethyl  ethers, 
the  difference  gradually  diminishes.  The  difference  between  phenol 
and  thymol  ethers  of  the  same  alcohol  radicle  decreases  with  an 
increase  of  carbon  in  the  alcohol  radicle.  Meta-  and  para-cresol  have 
almost  the  same  boiling  point,  this  is  also  true  of  their  metameric 
ethers.  Orthocresol  boils  about  11°,  and  its  ethers  about  6°  lower 
than  the  corresponding  meta-  and  para-compounds.  The  boiling 
points  of  propyl,  butyl,  and  octyl  phenyl  ethers  are  almost  identical 
with  the  boiling  points  of  the  metameric  ethers  of  meta-  and  para- 
cresol,  and  are  higher  than  the  orthocresol  and  thymol-derivatives. 

The  difference  between  the  boiling  point  of  a  phenol  and  its  methylic 
ether  decreases  with  the  increasing  molecular  weight  of  the  phenol. 

Specific  Volume. — Phenols  have  a  smaller  specific  volume  than  the 
metameric  ethers.  The  specific  volumes  of  phenol  and  its  ethers 
coincide  with  those  of  butyl  alcohol  and  its  ethers.  Meta-  and  para- 
cresols  and  their  ethers  have  approximately  the  same  specific  volumes  ; 
they  are  about  1  per  cent,  higher  than  the  corresponding  orthocresol- 
derivatives.  The  specific  volumes  of  the  thymol  ethers  are  relatively 
small. 

The  author  obtains  the  following  values  for  the  specific  volumes  of 
the  isomeric  xylenes  : — 

Ortho.  Meta.  Para. 

137-6  139-75  139-9 

Schiff  found        139-9  139-7  140-2 

w.  c.  w. 

Boiling  Points  and  Specific  Volumes.  By  W.  Lossen  {Annalen, 
243,  64 — 103). — The  author  has  compared  the  boiling  points  of  a 
large  number  of  organic  compounds,  and  agrees  with  Dobriner  (pre- 
ceding page)  that  in  an  homologous  series,  the  first  difference  (that 
is  the  difference  between  the  boiling  points  of  methyl  and  ethyl  com- 
pounds) is  less  than  the  second  (namely,  between  ethyl  and  propyl) 
when  the  alcohol  radicle  is  attached  to  the  rest  of  the  molecule  by  an 
oxygen-atom.  When  the  radicle  is  attached  to  a  carbon-atom,  the 
reverse  is  true  in  the  majority  of  cases.  In  many  cases,  the  first  and 
second  differences  are  equal,  and  in  a  few  cases  the  first  difference  is 
a  little  less  than  the  second. 

The  author  agrees  with  Horstmann  (Abstr.,  1886,  759)  that  a  com- 
parison of  molecular  volumes  determined  at  the  same  temperature 
possesses  many  advantages  not  shared  by  specific  volume  determina- 
tions at  the  boiling  point.  W.  C.  W. 

Estimation  of  Vapour-densities.  By  C.  Schall  (Ber.,  21, 
100 — 101). — Further  modifications  in  the  apparatus  lately  described 
by  the  author  (Abstr.,  1887,  695,  882).  j.  W.  L.  ' 
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Determination  of  Vapour-density  at  Low  Pressure.  By  H. 
Malfatti  and  P.  Schoop  (Zeit.  physikal.  Chem.^  1,  159 — 164). — In 
spite  of  the  many  modifications  of  methods  of  measuring  vapour- 
density,  there  is  not  at  present  a  convenient  method  when  the  tension 
is  small.  Hofmann's  method  requires  for  small  tensions  a  cumbrous 
apparatus,  whilst  in  Habermann-Dumas'  method  there  is  the  objec- 
tion of  the  additional  determination  of  the  weight  of  the  vapour, 

A  tubular  glass  vessel  of  100  c.c.  capacity  closed  at  one  end  is  care- 
fully cleaned  and  dried.  Inside  the  tube  is  placed  a  short  barometer 
tube.  The  substance  is  weighed  in  a  small  glass  sphere  having  two 
sides  drawn  out  into  fine  tubes ;  one  capillary  tube  is  stopped  with 
alloy,  and  the  other  hermetically  sealed  after  the  introduction  of  the 
substance.  The  end  of  the  glass  vessel  is  drawn  out  into  a  capillary 
tube  and  the  air  is  exhausted  from  the  vessel ;  when  the  levels  of  the 
arms  of  the  barometer  tube  remain  unaltered  the  vessel  is  hermeti- 
cally sealed.  It  is  next  immersed  in  a  bath  of  known  temperature, 
and  the  difference  of  level  of  the  arms  of  the  barometer  is  read  oflf  by 
a  millimetre  scale,  so  that  the  pressure  is  known.  The  vessel  is  im- 
mersed in  water  and  the  capillary  point  broken  off.  The  vessel  when 
filled  is  weighed.  Thus,  having  measured  the  volume  of  a  given 
length  of  the  barometer  tube,  we  have  suflBcient  data  to  determine 
the  vapour-density. 

In  order  that  the  barometer  may  contain  no  moisture,  it  is  con- 
structed as  follows  : — A  tube  is  bent  into  the  form  of  a  double  U-^'^^^* 
and  one  end  is  passed  through  a  cork  inserted  in  the  neck  of  a  frac- 
tional distillation  flask  which  contains  a  small  quantity  of  mercui-y. 
The  flask  is  inclined,  so  that  the  end  does  not  touch  the  mercury,  and 
heated  while  dry  air  is  drawn  through  the  tube.  When  the  flask  is 
placed  upright,  the  tube  is  immediately  tilled  with  mercury. 

The  proper  quantity  of  substance  to  be  placed  in  the  sphere  is  de- 
termined by  a  preliminary  calculation.  For  higher  temperatures,  the 
barometer  is  filled  with  an  alloy  of  3  parts  lead  and  1  part  tin,  which 
does  not  stick  to  the  tube  and  has  no  perceptible  tension. 

For  higher  temperatures,  the  author  also  shows  that  a  modification 
of  L.  Meyer's  apparatus  (^Ann.  Phys.  Chetn.  [2],  1880,  550)  can  be 
employed.  C.  S, 

Viscosity  of  Dilute  Aqueous  Solutions.  By  S.  At?ehenius  (Zeif. 
physikal,  Chem.,  1,  2b5 — 298). — The  solution  is  contained  in  a  glass 
sphere  of  volume  0'9846  c.c,  and  is  allowed  to  flow  vertically  through 
a  fine  capillary  tube,  the  bore  of  which  suddenly  enlarges  at  its  lower 
end,  so  that  the  velocity  of  efflux  is  negligible.  The  flow  of  liquid 
may  be  started  by  turning  on  a  tap  connected  with  the  upper  part  of 
the  sphere.  The  sphere  and  the  capillary  tube  connected  to  it  are 
immersed  in  a  water- bath  so  that  the  solution  may  be  kept  at  a  known 
temperature.  Since  the  liquid  escapes  with  a  very  small  velocity,  the 
work  done  by  the  solution  in  falling  through  the  height  of  the  capil- 
lary tube  will  be  entirely  spent  in  overcoming  the  resistance  due  to 
viscosity,  provided  no  energy  is  consumed  in  setting  up  vortex-motion 
as  the  liquid  passes  from  the  capillary  tube  into  its  enlarged  end.  In 
any  case,  the  energy  so  spent  will  be  less  than  if  all  the  kinetic  energy 
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of  the  liquid  passing  into  the  enlargement  were  employed  in  setting  up 
vortex-motion.  But  on  this  hypothesis  the  energy  spent  may  be  cal- 
culated by  a  formula  given  by  Hagenbach  (Ann.  Fliys.  Ghem.^  109, 
385),  and  was  found  to  be  negligible  with  the  dimensions  of  the  ap- 
paratus used  by  the  author.  Thus  a  correction,  which  has  been  cal- 
culated by  various  experimenters  on  hypotheses  never  completely 
satisfied,  is  entirely  avoided.  By  placing  the  capillary  tube  vertical, 
the  small  particles  which  are  seen  to  form  are  carried  away  and  not 
left  adhering  to  the  sides  of  the  tube.  Hence  the  coefficient  of  rela- 
tive viscosity,  ?/,  will  be  given  by  r/  =  (si)/(ST),  when  s  is  the  specific 
gravity  of  the  solution,  t  the  time  of  efflux  of  the  volume  contained  in 
the  sphere,  and  S,  T  similar  quantities  for  water. 

The  results  of  numerous  experiments  show  that  the  relative  vis- 
cosity of  a  dilute  aqueous  solution  of  two  dilferent  substances  is 
equal  to  A^  B^',  where  x,  y  are  tlie  volume  percentages  of  the  two  sub- 
stances, and  A  and  B  two  functions  of  the  temperature  which  remain 
constant  for  the  same  temperature  and  the  same  substance.  There  does 
not  appear  to  be  any  connection  between  A  and  the  viscosity  of  the 
corresponding  substance.  The  constant  A  diminishes  as  the  tem- 
perature increases  in  the  case  of  non-conductors,  so  that  the  values  of 
the  relative  viscosity  tend  to  a  common  limit,  unity.  The  viscosity  of 
water  is  increased  by  the  addition  of  a  small  quantity  of  a  non-con- 
ductor. Those  normal  solutions  which  have  greater  conductivity  have 
in  general  less  relative  viscosity,  but  there  does  not  seem  to  be  any 
simple  law  connecting  conductivity  and  viscosity.  C.  S. 

Dissociation  of  Hydrated  Salts.  By  P.  C.  F.  Frowein  {Zeit. 
physikal.  Chem.,  1,  5 — 14  and  362 — 364). — The  relation  which  must 
exist  between  the  heat  of  combination  of  the  water  in  hydrated  salts 
and  the  maximum  vapour- tension  has  been  thermodynamically  cal- 
culated, but  hitherto  has  not  been  experimentally  established  in  a 
satisfactory  manner.  This  is  the  aim,  therefore,  the  author  has  in 
view. 

The  therm odynamical  relation  given  by  Van't  Hoff,  d .  ZK/cZT  = 
ql2'P,  is  transiormed,  in  order  to  be  applicable  to  calorimetric  work, 
into  d  .  IF/dT  =  Q/2T^,  where  T  is  the  absolute  temperature,  Q  the 
amount  of  heat  evolved  by  the  absorption  of  18  kilos.  OH2  by  the 
dehydrated  salt,  and  F  the  ratio  of  the  maximum  tensions  of  salt  and 
water.  By  integration  of  the  above  on  the  assumption  that  Q  remains 
constant  between  small  limits  of  temperature — 

Q_    2TxT,    ,F, 
^       T1-T2    F2' 

This  equation  does  not,  however,  give  numbers  agreeing  with 
Thomsen's  observed  values  for  the  heat  of  combination  in  the  cases  of 
CuSO*  +  50H.,;  BaCla  +  2OH2;  SvCh  +  6OH2;  MgS04  +  7OH2,  and 
ZnS04  +  7OH2,  if  the  values  for  F1F2  are  calculated  from  the  num- 
bers given  by  Pareau  and  Wiedemann  for  the  vapour-tensions. 

Attributing  this  to  errors  in  the  vapour-tension  determinations, 
arising  partly  from  the  very  small  differences  in  pressure  which  have 
to  be  observed,  the  author  has  redetermined  these  by  means  of  an 
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apparatus  in  which  olive  oil  is  used  in  the  manometer  in  place  of 
mercury.  The  numbers  thus  obtained  for  FiFj  give  values  of  Q 
which  agree  well  with  those  observed  by  Thomson  for  all  the  before- 
mentioned  salts,  with  the  exception  of  SrClj  +  6OH3.  The  tension 
of  Na2HP04  -|-  I2OH2  has  also  been  redetermined,  and  the  calculated 
value  for  Q  brought  into  agreement  with  the  observed,  a  result  which 
the  former  determinations  by  Debray  and  Miiller-Erzbach  had  not 
rendered  possible.  H.  C. 

Nature  of  Chemical  Affinity.  By  W.  Ostwald  (Zeit.  physikal. 
Cheryl.,  1,  61 — 62). — In  a  former  paper  (Abstr.,  1886,  294),  the  author 
has  pointed  out  that  chemical  affinity  depends  not  only  on  the  nature 
and  the  relative  distance  of  the  atoms  from  one  another,  but  also  on 
the  direction  in  which  it  acts.  The  difference  in  the  molecular  con- 
ductivities of  the  two  nitrosalicylic  acids,  [COOH  :  OK  :  NO2  = 
1:2:3  and  1  :  2  :  5],  is  here  offered  as  proof  th^t  although  in  each 
the  relative  positions  of  the  NO^  and  OH  to  the  COOH-group  is  the 
same,  yet  the  former  acid  is  the  stronger  of  the  two,  the  closer  group- 
ing of  the  radicles  being  more  favourable  to  their  combined  action. 

H.  C. 

Thermodynamical  Expression  of  the  Influence  of  Tempe- 
rature on  the  Rate  of  Chemical  Change.  By  F.  Urech  (Ber.,  21, 
56). — A  continuation  of  the  author's  investigations  (Abstr.,  1887, 
768).  Instead  of  Yan't  Hoff's  expression,  log  c  =  - A/T  4-  BT  +  C, 
the  equation  log  c  =  — A'/T  +  B',  corresponding  with  the  thermo- 
dynamical formula  log  c  =  —q/RT  -\-  B',  has  been  applied,  and  is 
found  to  give  results  agreeing  generally  with  the  author's  observed 
values  for  the  rates  of  inversion  of  saccharose  with  hydrochloric  acid 
of  different  strengths.  H.  C. 

Action  of  Sulphurous  Acid  on  Periodic  Acid  and  Rate  of  the 
Change.  By  F.  Selmons  {Ber.,  21,  230— 241).— The  action  of  sul- 
phurous acid  on  periodic  acid  takes  place  for  all  proportions  of  the  two 
acids,  the  products  varying,  however,  with  the  amounts  employed. 
A  separation  of  iodine  takes  place  only  within  the  limits  represented 
by  the  equations — 

4H0SO3  -h     HIO4  =  4H0SO4  +  HI 
4H2SO3  +  4HIO4  =  4H0SO4  +  4HIO3, 

namely,  when  more  than  one  and  less  than  4  mols.  HIO4  enter  into 
reaction  with  4  mols.  H2SO3,  the  production  of  iodine  being  in  fact 
due  to  the  action  of  the  hydriodic  on  the  iodic  acid. 

With  dilute  solutions,  the  rate  of  change  of  the  reactions  involving 
the  production  of  iodine  from  sulphurous  and  periodic  acids  can  be 
measured,  using  starch  solution  as  an  indicator.  This  reaction  is 
similar  to  that  studied  by  Landolt  (Abstr.,  1886,  658)  on  the  action 
of  sulphurous  acid  on  iodic  acid,  and  depends  on  the  concentration  of 
the  solutions  when  the  proportion  between  the  two  acids  is  kept 
constant,  on  the  molecular  weights  for  unit  concentration,  and  on  the 
temperature.     If  C,  is  the  concentration  of  the  sulphurous,  C^  that  of 
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the  periodic  acid,  then  the  time  t  =  hi/XCsCpY,  where  calculated  from 

two  consecutive  observations,  z  = 77=rw-^ °    l^r-  ^  x  •       I^   ^^® 

log  (CsCp)i  -  log  (C,C^) 

sulphurous  acid  be  kept  constant  in  amount,  and  the  periodic  acid 

allowed  to  vary,  t  =  k/C^p,  where  Jc  is  constant  and  y  calculated  from 

two  consecutive  observation  - — ^-—- -^ — — -.  H.  C. 

log  t  p  —  log  0  p 

Influence  of  Molecular  Contiguity  on  the  Chemical  Equi- 
librium of  Homogeneous  Gaseous  Systems.  By  Sarrau  and 
ViEiLLE  (Compt.  rend., 105,  1222 — 1224).— The  combustion  of  organic 
compounds  which  do  not  contain  sufficient  oxygen  for  complete  oxida- 
tion results  in  the  production  of  a  condition  of  equilibrium  between 
the  gaseous  products,  some  of  Avhich  are  completely  oxidised,  as  car- 
bonic anhydride  and  water,  whilst  in  others,  such  as  carbonic  oxide, 
hydrogen,  and  methane,  oxidation  is  incomplete.  Experiment  shows 
that  the  conditions  of  final  equilibrium  change  with  an  increase  in  the 
weight  of  substance  exploded  in  the  same  space,  that  is  to  say,  with 
an  increase  in  the  pressure  produced  by  the  products.  Two  principal 
reactions  are  concerned  in  the  progressive  alteration  of  equilibrium. 
The  first  CO  +  H2O  =  CO2  +  H2,  usually  occurs;  the  second,  2C0  + 
2H9,0  =  CO3  +  CH4,  takes  place  when  the  first  has  reduced  the  pro- 
portion of  water  vapour  and  increased  the  proportion  of  free  hydrogen 
to  a  certain  extent,  or  when  the  explosive  contains  so  little  oxygen 
that  water  is  formed  in  relatively  very  small  quantity.  The  first 
reaction  was  observed  to  take  place  by  N^oble  and  Abel  in  their  ex- 
periments with  gunpowder.  The  authors  find  that  it  also  takes  place 
in  the  explosion  of  cotton  powder  and  of  picrates.  The  results 
obtained  with  cotton  powder,  C24H29NUO42,  are  as  follows : — 

Density  of 

gas.  Methane. 

0-010  33CO  +  I5CO2  +    8H2  +  IITT,  +  2IH2O  0-00 

0023  30CO  +  18C0,  -\-  llHo  +  UN.  +  IHH^O  0-00 

0-200  27CO  +  21  CO.,  +  14Ho  -h  IIN2  +  I5H2O  0-006 

0-300  26CO  +  22CO3  +  15H2  -f  IIN3  +  I4H2O  0-016 

The  temperature  of  final  equilibrium  is  about  3000°,  the  pressure 
varying  between  100  and  4000  atmospheres.  The  formation  of 
methane,  which  occurs  only  to  a  very  limited  extent  in  the  case  of 
cotton  powder,  becomes  more  marked  with  such  compounds  as  -the 
lower  nitrated  derivatives,  picrates,  and  picric  acid.  The  results 
with  the  last  compound  were  as  follows  : — 

Density 
of  gas. 

0-10  IICO2  -I-  84CO  4-  24N2  +  CH4  +  I6H2  +  6H2O 
0-30  2OCO2  +  69CO  +  24N.,  +  7CH4  +  7H3  +  3H2O 
0-50        25CO2  +  61C0  +  24N2  -f  94CH4  +    4H2  4-    HaO+^C. 

The  pressures  varied  from  1000  to  7500  atmos.  The  reactions 
which  tend  to  reduce  the  proportion  of  carbonic  oxide  are  exothermic. 


840  ABSTRACTS  OF  CHEMICAL   PAPERS. 

In  the  case  of  the  first  reaction,  the  development  of  heat  is  not  great, 
and  there  is  no  alteration  in  the  volume  of  the  gas ;  but  iu  the  second 
case  there  is  a  considerable  development  of  heat,  and  the  volume  of 
the  gases  taking  part  in  the  change  is  reduced  to  one-half.  The 
alterations  in  the  conditions  of  equilibrium  tend  towards  the  develop- 
ment of  the  maximum  quantity  of  heat,  and  the  two  reactions  concur 
in  making  the  pressure  increase  in  a  greater  ratio  than  the  weight  of 
the  explosive  charge.  C.  H.  B. 

Influence  of  Neutral  Salts  on  the  Rate  of  Hydrolysis  of  Ethyl 
Acetate.  By  S.  Arrhenius  {Zeit.  physikal  Chem.,  1,  110 — 133). — 
In  Warder  and  Reicher's  equation   for   the   rate   of   saponification, 

=  JvCCi,  where  t  is  the  time,  C  the  concentration  of  the  base, 

dt 

and  Ci  that  of  the  salt,  ^  is  a  quantity  which  the  author  proposes  to 
call  the  specific  rate  of  saponification.  This  quantity  is  independent 
of  the  amounts  of  base  and  salt  which  act  on  one  another,  but  most 
probably  varies  for  different  concentrations.  In  the  present  case,  the 
influence  of  the  presence  of  neutral  salts  on  k  was  studied.  This 
influence  is  as  a  rule  small,  and  Z;  remains  nearly  constant ;  salts  of 
the  halogens  and  nitrates  lower,  whilst  sulphates  and  hyposulphites 
raise  the  value  of  ^.  The  influence  of  potassium  iodide  is  greater  than 
that  of  potassium  bromide,  which  is  greater  than  that  of  potassium 
chloride,  the  three  being  very  nearly  in  the  ratio  3:2:1. 

Quite  abnormal  is  the  influence  of  ammonia  and  ammonium  salts, 
the  action  being  very  great  and  varying  very  distinctly  with  the 
amount  of  salt  in  solution,     k  in  fact  here  depends  on  the  amount  of 

-A. 

dissolved  salt,  8,  according  to  the  equation  k  = — — ■ 

I  -I-  ab  +  ob 

The  rate  of  hydrolysis  is  practically  in  all  cases  proportional  to 

the  conductivity.     The  low    conductivity  of  a   weak    base    such    as 

ammonia,  on  which  other  dissolved  electrolytes   can  exercise  such  a 

large  relative  influence,  probably  explains  its  abnormal  behaviour. 

H.  C. 

Formation  and  Decomposition  of  Ethereal  Salts :  Decom- 
position  of  Liquid  Tertiary  Amyl  Acetate.  By  D.  Koxowaloff 
{Zeit.  physikal.  Ghem.,  1,  63— 67).— Men schutkin  (Abstr.,  1883,  178, 
309)  has  observed  that  the  rate  of  decomposition  of  liquid  tertiary 
amyl  acetate  at  180°  increases  until  about  50  per  cent,  of  the  acetate 
employed  is  decomposed,  then  diminishes,  and  finally  ceases  when  the 
decomposition  has  reached  97*42  per  cent.  The  author  shows  that 
the  cause  of  this  is  the  action  of  the  liberated  acetic  acid  on  the 
acetate,  and  finds  that  the  addition  of  acetic  acid  brings  about  the 
decomposition  of  the  acetate.  By  heating  amyl  acetate  with  varying 
amounts  of  acetic  acid  for  one  hour  at  159°,  he  shows  that  the  amount 
decomposed  is  dependent  on  the  amount  of  acetic  acid  added.  This 
is  expressed  by  the  equation  dxjdt  =  k  (100  —  x)  (x  -\-  2^p),  where 
X  is  the  percentage  of  acetate  decomposed  in  the  time  t^  p  the  quantity 
of  acetic  acid  added,  2^  the  ratio  of  the  molecular  weights  of  the 
acetate  and  acetic  acid,  and  k  a  constant.     All  other  acids  have  an 
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action  similar  to  this  of   acetic  acid  althongli   in    different  degree, 
propionic  and  butyric  acids  being  far  less  active. 

The  action  of  the  haloid  hydrogen  acids  was  also  studied,  but  in 
these  cases  the  gaseous  acid  was  passed  into  the  liquid  acetate  at  the 
ordinary  temperature.  The  action  is  violent,  a  considerable  develop- 
ment of  heat  takes  place,  and  a  tertiary  amyl  haloid  salt  and  acetic 
acid  are  formed.  In  the  action  of  hydrog^en  chloride  two  stages  may 
be  distinguished,  the  acetate  being  first  decomposed  into  amylene  and 
acetic  acid,  and  the  amylene  then  combining  with  the  hydrogen 
<;hloride.  This  reaction  the  author  proposes  to  employ  to  determine 
the  heat-change  represented  by  C5H1, '0211302  =  C5H10  +  C2H4O2.  The 
comparative  ease  with  which  the  halogen  acids  act  on  tertiary  amyl 
acetate  explains  the  formation  of  amyl  chloride  instead  of  acetate 
when  dimethyl  ethyl  carbinol  is  treated  with  acetic  chloride. 

H.  C. 

Chemical  Decomposition  produced  by  Pressure.  By  W. 
Spring  and  J.  H.  van't  Hoff  (Zeit.  physikal.  Chem.,  1,  227—230). — 
The  results  of  numerous  experiments  show  that  in  many  cases  sub- 
stances which  exert  no  action  on  each  other  at  atmospheric  pressure 
under  ordinary  circumstances,  can  be  made  to  combine  more  or  less 
completely  if  they  are  subjected  to  a  pressure  sufficient  to  cause  a 
perceptible  condensation.  The  researches  hitherto  made  relate  to 
compounds,  the  volume  of  which  is  smaller  than  that  of  their  con- 
stituents. It  is  therefore  a  question  of  some  interest  and  importance 
to  examine  whether  the  temperature  of  conversion  can  be  lowered  in 
the  case  of  copper  calcium  acetate,  for  which  the  volume  is  greater  than 
that  of  its  constituents. 

In  the  first  experiment  the  acetate  finely  powdered  at  a  temperature 
of  16°  was  submitted  to  a  pressure  of  6000  atmospheres.  The 
powder  was  thus  reduced  to  a  crystalline  mass  resembling  marble, 
l.ut  presenting  no  sign  of  chemical  decomposition.  Kext  a 
screw  press  (Bull.  Ace.  Belg.,  49,  344)  was  employed ;  at  a  tem- 
perature of  40°  there  were  very  marked  results ;  three-fourths  of 
the  mass  being  liquefied.  On  removing  the  pressure,  it  became  solid 
again,  bat  the  sides  of  the  containing  vessel  were  covered  with  a  coat- 
ing of  copper,  and  it  was  possible  to  pick  small  leaves  of  copper  out  of 
the  mass.  The  dark  blue  of  the  acetate  had  changed  for  the  most 
part  to  green  interspersed  with  white  points,  showing  that  the  mass 
had  been  decomposed  into  acetate  of  copper  and  acetate  of  calcium. 
The  result  was  entirely  due  to  the  change  of  volume,  since  the  thermal 
effect  of  compression  was  less  than  a  rise  of  1".  When  the  temp"era- 
ture  was  raised  to  50°,  the  piston  sank  without  resistance  through 
the  mass.  The  first  experiment,  which  had  given  a  nugatory  result, 
was  now  repeated  in  order  to  discover  whether  sufficient  pressure 
had  been  used,  or  the  result  had  escaped  observation.  A  press  worked 
by  a  lever  was  used,  and  this  time  it  was  found  that  the  piston  sank 
1*25  mm.  in  an  hour,  or,  roughly,  that  the  whole  could  be  decomposed 
in  about  110  hours.  Lastly,  potassium  sulphate  under  the  same  con- 
ditions gave  no  perceptible  diminution  of  volume.  Thus,  the  higher 
the  pressure  and  temperature,  the  more  quickly  is  the  acetate  decom- 
posed.    Since  the  progress  of  chemical  action  depends  on  the  time,  it 
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seems  that  it  is  not  sufficient  to  say  that  the  molecules  of  a  substance 
assume  the  arrangement  which  corresponds  with  the  given  volume 
directly  it  is  reached,  for  a  substance  can  be  compressed  without 
altering  its  state,  if  the  pressure  does  not  last  too  long.  C.  S. 

Crystallisation  of  Mixtures.  By  0.  Lehmann  (Zeit.  ph/sikal. 
Chem.,  1,  15 — 26  and  49 — 60). — The  author  discusses  the  different 
cases  in  which,  mixed  crystals  have  been  formed,  and  the  possibility 
of  obtaining  such  from  non-isomorphous  forms.  He  repeats  the  ex- 
periments of  Herrmann  (Abstr.,  1886,  972),  on  the  crystallisation  of 
ethyl  quinonedihydroparadicarboxylate  with  ethyl  succinosuccinate 
with  similar  results.  He  also  investigates  the  mixed  crystals  of  ethyl 
dihydroxyquinoneparadicarboxylate  with  ethyl  tetrahydroxybenzene- 
pRradicarboxylate,  and  of  each  of  these  with  each  of  the  two  foregoing. 
These  substances,  although  having  a  somewhat  analogous  chemical 
constitution,  differ  pretty  widely  in  crystalline  form.  They  give, 
however,  well-defined  mixed  crystals  of  form  and  colour  intermediate 
between  those  of  the  two  substances  of  which  they  are  formed. 

H.  C. 

Constitution  of  Solutions.  By  F.  Rudorff  (Ber.,  21,  4 — 11). 
— ISTumerous  experimenters  have  found  that  the  solution  of  a  double 
salt  diffuses  as  if  it  were  a  solution  of  a  mixture  of  its  component 
parts ;  for  this  and  other  reasons,  it  is  generally  stated  that  double 
salts  do  not  exist  as  such  in  solution. 

On  dialysing  solutions  of  the  following  double  salts,  K2S04,NiS04 
+  6HoO;  K2S04,MnS04  +  6HoO ;  (NH4)2S04,MnS04  +  6H,0; 
K,S04,Cr2(S04)3  +  24H2O;  2KCl,CuClo  -f  2HoO  ;  2NH4Cl,CuCl2  + 
2H2O ;  2KCl,ZnCl2  4-  H^O ;  KCl,MgCl2  +  6H2O  ;  2NaCl,CdCl2  -h 
.SH2O  ;  BaCl2,CdCi2  +  4H2O,  it  was  found  that  the  ratio  of  the  metals 
in  the  dialysate  was  entirely  different  from  that  in  the  original  liquid  ; 
the  component  parts,  therefore,  do  not  form  a  molecular  compound, 
but  exist  in  solution  independently  of  each  other.  On  the  other 
hand,  the  following  double  salts,  KCN,AgCN  ;  2KCN,Hg(CN)2; 
2KCN,Cd(CN)2;  2KCN,Ni(CN)2;  6KCN,Cu.,(CN')2;  2NaCl,PtCl4  + 
6H2O  ;  3N-a2C204,Fe2( 0204)3  +  6H2O  ;  3K2C204,Fe2(C204)3  +  H2O  ; 
3K2Co04,Cr2(C204)3  4-  6H2O  ;  are  not  decomposed,  but  must  exist  in 
solution  and  diffuse  as  such,  inasmuch  as  the  ratio  of  the  metals  is 
found  to  be  the  same  in  the  dialysate  as  in  the  original  liquid. 

Several  simultaneous  experiments  were  made  with  each  salt,  and  a 
membrane  prepared  from  the  cuticle  of  the  caecum  of  an  ox  was 
found  to  be  most  suitable,  a  parchment  membrane  not  being  sufficiently 
homogeneous.  F.  S.  K. 

Absorption  of  Gases  by  Petroleum.  By  S.  Gniewosz  and 
A.  Walfisz  (Zeit.  physikal.  Chem.,  1,  70 — 72). — The  statement  that 
a  layer  of  petroleum  will  protect  an  aqueous  solution  from  the  action 
of  the  air  has  led  the  authors  to  examine  the  absorption  of  oxygen 
and  other  gases  by  Russian  petroleum.  The  following  table  contains 
the  results : — 
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Absorption  coefficients  for 
petroleum  at 

"Ratio. 

Water  at  20°. 

20°. 

10'^ 

Ho 

0-0582 

0117 

0-202 

2-11 

0-142 

1-17 

0-123 

0-131 

0  -0652 

0135 

0-229 

2-49 

0-104 

1-31 

0-134 

0-144 

1-2 
1-15 
1-13 
1-18 
1-15 
1-12 
1-09 
1-10 

0  0193 

TS'       

0-0140 

■^2 

Oo      

0  -0284 

NgO   

0-670 

CoH^ 

0-1^9 

COo 

0-901 

CO 

0  0231 

ch:4 

0  0350 

The  ratio  is  given  on  account  of  E.  Wiedemann's  statement  that  the 
changes  which  the  absorption  coefficients  of  different  gases  undergo 
-with  change  of  temperature  is  about  the  same  for  all  gases  ;  the  values 
for  water  are  given  for  the  sake  of  comparison.  It  will  be  seen  that 
the  absorption  of  oxygen  is  greater  for  petroleum  than  for  water,  so 
that  the  protective  action  above  spoken  of  must  be  a  doubtful  one. 

H.  C. 

Lecture  Experiments  with  Nitrogen  Chloride.  By  Y.  Meyeh 
(Ber.,  21,  26 — 28). — An  experiment  is  described  by  which  the  explo- 
sion of  nitrogen  chloride  can  be  shown,  without  danger,  by  allowing 
turpentine  to  come  into  contact  with  a  few  drops  of  the  chloride 
swimming  on  the  surface  of  the  electrolysed  ammonium  chloride  solu- 
tion contained  in  an  inverted  flask,  the  whole  apparatus  being  placed 
under  a  thick  glass  case.  F.  S.  K. 
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Specific  Gravity  of  Sulphuric  Acid  Solutions.    By  D.  Men- 

DELEEFP  (Zeit.  yhijsihal.  Chem.,  1,273 — 234). — The  composition  of  the 
solutions  is  expressible  by  the  formula  H2SO4  +  ??2H20  ;  p  denotes 
the  percentage  of  H2SO4  in  the  solution,  taking  S  =  32,  0  =  16,  and 
s  is  its  specihc  gravity.  A  table  of  the  value  of  s  derived  from  Jbhe 
researches  of  seven  experimenters  is  given  for  different  values  of  m. 
Plotting  a  curve,  abscissae  representing  the  values  of  p,  ordinates  those 
of  dsjdp,  it  appears  that  the  curve  consists  of  a  number  of  straight 
lines,  the  discontinuities  corresponding  with  the  known  hydrates.  Since 
dsjdp  is  a  linear  function  of  p,  an  integration  shows  that  s  is  a  rational 
function  of  p  of  the  second  degree,  the  constants  remaining  un- 
changed between  two  consecutive  discontinuities  or  two  consecutive 
hydrates. 

Thus  for  the  values  m-  =  0,  1,  2,  6,  150,  there  are  discontinuities  in 
the  values  of  dsjdp,  the  tirst  being  the  most  considerable.     The  (lata 
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g^iven  are  not  Rufficient  to  determine  tlie  positions  of  the  discontinuities 
for  m  ^=  6  and  m  =  150  with  accuracy.  Formulae  are  gjiven  for  dsldp 
and  s  in  terms  of  p  for  the  intervals  through  which  these  quantities 
are  continuous,  and  it  is  shown  that  ds/dp  =  a  linear  function  of  p  is 
probably  not  an  approximation  but  an  exact  law.  The  same  law 
obtains  in  the  case  of  alcohol  solutions.  C.  S. 

Pyro sulphites.  By  W.  Meysztowicz  (Zeit.  physikal.  Chem,.,  1, 
73). — The  failure  of  an  attempt  to  prepare  pyrosulphites  of  polyvalent 
metals  leads  the  author  to  draw  an  analogy  between  pyrosulphurous 
and  dichromic  acids,  concluding  that  in  each  the  position  of  the 
hydrogen-atoms  is  such  that  they  cannot  be  simultaneously  replaced 
by  a  bivalent  element.  H.  C. 

Action  of  Water  on  Lead  Pipes.  By  E.  Reichardt  (Arch. 
Pharm.  [3],  25,  858 — 877). — In  the  vast  majority  of  cases  where  lead 
])ipes  are  used  for  domestic  water  supply,  no  injurious  results  follow,  but 
in  some  few  cases  highly  dangerous  lead  poisoning  has  been  experienced. 
When  lead  is  alternately  in  contact  with  air  and  water,  it  is  rapidly 
attacked,  and  the  water  becomes  impregnated.  This  solvent  action  is 
doubtless  due  to  the  oxygen  of  the  air  ;  but  when  the  lead  is  always 
in  contact  with  water  only,  whether  under  pressure  or  not,  the 
presence  or  absence  of  dissolved  oxygen  appears  to  have  no  effect  on 
the  amount  of  lead  dissolved.  The  author  examined  two  different 
water  supplies  which  caused  lead  poisoning  where  lead  service  pipes 
were  employed,  and  compared  these  with  several  other  waters  which 
did  not  take  up  lead  under  similar  conditions.  The  contaminated 
waters  were  found  to  contain  free  carbonic  anhydride,  that  is  more 
than  was  required  to  form  bicarbonates  with  the  bases  present  as 
carbonates,  and  when  this  free  anhydride  was  expelled,  as  by  boiling, 
or  neutralised,  the  water  no  longer  acted  on  lead.  The  nncon- 
taminated  waters  did  not  contain  this  excess  of  anhydride,  but  on 
adding  excess  of  the  anhydride  the  waters  became  capable  of  dissolving 
lead  (compare  (Miiller,  this  vol.,  p.  225).  J.  T. 

Tungsten  Compounds.    By  W.  Feit  (Ber.,  21,  133— 137).— By 

the  reduction  of  a  fused  mixture  of  sodium  and  potassium  tungstates 
with  tin,  the  author  obtains  the  compounds  3KaW40i2  +  2^3/2 W3O9 
and  5K2W4O12  4-  2Na4W50i5,  prepared  by  v.  Knorre  (Abstr.,  1883, 
650,  651),  and  also  a  compound  which  probably  has  the  formula 
K2W4O12  -1-  Na2W50i5.  The  author  has  endeavoured  to  prepare 
corresponding  compounds  of  lithium.  By  reducing  a  fused  mixture 
of  sodium  tungstate  and  lithium  tungstate  with  tin,  three  com- 
pounds are  obtained,  a  deep  blue  lithium  compound  (probably 
LijWsOis)  and  two  sodium  compounds,  one  of  which  seems  to  be  the 
compound  NasWeOiH-  A  homogeneous  product,  Li.WsOis  +  3K.W4O12, 
crystallising  in  violet  needles,  is  obtained  by  reducing  a  mixture  of 
potassic  tungstate  (one  mol.),  and  lithium  tungstate  (one  mol.). 
As  the  proportion  of  base  and  acid  (3  :  7  or  5  :  12)  in  the  para- 
tungstates  of  the  light  metals  can  scarcely  be  proved  by  analysis,  the 
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difference  being  too  small,  the  author  intends  to  prepare  the  salts  of 
some  metals  of  a  high  atomic  weight.  J.  W.  L. 

Boiling  Point  and  Molecular  Formula  of  Stannous  Chloride. 
By  H.  BiLTZ  and  V.  Meyer  (Ber.,  21,  22—24). — The  boiling  point  of 
stannous  chloride  is  found  to  be  606'1°,  as  a  mean  of  two  series  of 
experiments. 

The  vapour-density  of  this  salt  diminishes  only  very  gradually  with 
an  increase  of  temperature,  so  that  it  must  be  heated  hundreds  of 
degrees  above  its  boiling  point  in  order  to  obtain  numbers  agreeing 
with  the  molecular  formula  SnCl2.  The  determinations  made  at  tem- 
peratures less  than  100°  above  the  boiling  point  show  that  the  view 
of  V.  and  C.  Meyer,  that  at  low  temperatures  the  molecular  formula 
is  Sn.2Cl4,  cannot  be  upheld  ;  for  although  at  relatively  low  tempera- 
tures values  are  obtained  which  are  greater  than  those  corresponding 
to  SnCla,  no  constant  results  could  be  obtained  which  would  lead  to 
the  doubled  formula.  F.  S.  K. 

New  Source  of  Germanium.     By  G-.  Kruss  (Ber.,  21, 131 — 133). 

— The  author  finds  that  germanium  is  contained  in  euxenite  to  the 
amount  of  O'l  per  cent,,  and  that  it  replaces  titanium  in  this  mine  al. 
He  intends  to  examine  other  minerals,  such  as  rutile,  yttrotit mile, 
wohlerite,  &c.,  for  germanium.  J.  W.  L. 

Atomic  Weight  of  Gold.  By  G.  Kruss  (Ber.,  21,  126—130).— 
A  controversial  paper  in  reply  to  Thorpe  and  Laurie  (Trans.,  1887, 
565,  866). 
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An  English  Coal.  By  Scheureb-Kestner  and  Meunier-Dolfus 
(Compt.  rend.,  105,  1251—1255). — The  coal  was  obtained  from 
Glamorganshire.  It  gave  88  per  cent,  of  coke  and  3  to  4  per  cent,  of 
ash,  the  composition  being  as  follows: — C  90-27,  H  4-39,  S  O'Hi^, 
N  0-49,  0  4*16.  The  composition  of  the  volatile  portion  was  C  22•5^', 
H  34-96,  O  +  IS"  +  S  42-51.  The  heat  of  combustion  as  actually  de- 
termined (8864  cal.)  differs  considerably  from  that  calculated  by 
means  of  any  of  the  usual  formulae.  C.  H.  B. 

Artificial  Pyrochroite.  By  A.  de  Schulten  (Compt.  rend.,  105, 
1265 — 1267). — 300  grams  of  pure  potassium  hydroxide  was  dissolved 
in  500  c.c.  of  water,  boiled  for  some  time  in  a  flask  through  which  a 
current  of  hydrogen  or  coal  gas  was  passing,  and  a  recently  boiled 
solution  of  15  to  17  grams  of  crystallised  manganous  chloride  in  15  c.c. 
of  water  was  introduced  by  means  of  a  funnel  with  a  stopciock.  The 
flask  was  then  heated  to  about  160°,  when  the  whole  of  the  man- 
ganous hydroxide  dissolved.       As  the  liquid  cools,  it  deposits  crys- 
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tallised  manganous  hydroxide,  and  becomes  almost  solid.  The  crystals 
are  washed  with  recently  boiled  water,  alcohol,  and  ether,  and  dried 
at  a  gentle  heat  in  a  current  of  hydrogen.  If  sodium  hydroxide  is 
used,  the  precipitate  does  not  dissolve  even  in  concentrated  solutions 
at  200°,  but  it  becomes  crystalline.  Crystallised  manganous  hydroxide 
dissolves  readily  in  hydrochloric  acid  and  in  a  solution  of  ammonium 
chloride.  When  heated  to  redness  in  the  air,  it  forms  manganoso- 
manganic  oxide,  which  retains  the  form  of  the  original  crystals.  When 
heated  in  hydrogen,  it  yields  manganous  oxide,  which  is  green  when 
hot  and  grey  when  cold. 

Manganous  hydroxide  under  these  conditions  crystallises  in  flat- 
tened, transparent,  regular,  hexagonal  prisms,  with  a  reddish  tint. 
The  crystals  are  uniaxial,  and  the  axis  is  negative,  as  in  pyrochroite. 
Crystallised  cadmium  hydroxide  likewise  has  a  negative  axis,  but 
magnesium  hydroxide,  natural  or  artificial,  has  a  positive  axis.  When 
the  manganous  hydroxide  is  pure,  it  alters  very  slowly  in  presence  of 
air.  but  if  it  contains  even  a  small  quantity  of  alkali,  it  oxidises  very 
quickly.  C.  H.  B. 

Mineralogical  Notes.  By  G.  F.  Kunz  (Amer.  J.  Scl,  34,  477— 
480). — 1.  Bliodochroisite  from  Colorado. — Rhodochroisite,  in  rich,  red, 
transparent  rhombohedra,  has  been  found  in  the  John  Reed  Mine  at 
Alicante,  Lake  Co.,  Colorado.  This  is  the  first  locality  that  has  yielded 
crystals  of  such  size  (12  mm.  across)  and  transparency.  The  sp.  gr. 
is  3' 69,  and  the  hardness  3'5.    Analysis  gave  the  following  results : — 


MnO. 

FeO. 

CaO. 

MgO. 

CO2. 

Total. 

58-33 

3-61 

nil 

trace 

(38-06) 

100-00 

2.  Hollow  Quartz  Crystals  from  Arizona. — These  crystals  are  found 
about  3  miles  south-west  of  the  town  of  Pinal,  Pinal  Co.,  Arizona. 
They  occur  in  sandstone,  penetrated  in  many  places  by  spherules  of 
obsidian.  The  crystals  are  mere  walls  surrounding  hollow  spaces 
much  larger  than  the  area  of  the  wall  itself. 

3.  Hydrophane  from  Colorado. — A  white,  opaque  variety  of  hydro- 
phane  in  rounded  lumps,  5  to  25  mm.  in  diameter,  has  recently  been 
brought  from  Colorado.  It  is  remarkable  for  its  povrer  of  absorbing 
water.  When  water  is  allowed  to  slowly  drop  on  it,  it  first  becomes  white 
and  chalky,  and  then  gi^adually  perfectly  transparent.  It  was  found  by 
weighing  that  this  mineral  absorbs  more  than  an  equal  volume  of  water. 

4.  A  Eemarl-ahle  Nugget  of  Silver. — One  of  the  most  remarkable 
nuggets  of  silver  known  was  found  in  limestone  at  the  Greenwood 
Mines  in  the  State  of  Michoacan,  Mexico.  It  weighed  606J  oz.,  and 
in  its  original  state  weighed  12  lbs.  more.  It  consists  of  almost  pure 
silver,  and  is  entirely  worn  except  in  cavities  where  the  form  of  some 
of  the  crystals  is  still  visible.  B.  H.  B. 

Bismuthosphserite  from  Willimantic  and  Portland,  Con- 
necticut. By  H.  L.  Wells  (Amer.  J.  Sci.,  34,  271— 274).— The 
author  has  examined  two  specimens  of  basic  bismuth  carbonate,  the 
composition  of  which  appears  to  be  identical  with  that  of  Weisbach's 
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"bismutliospliaerite.  The  composition  of  tliat  mineral  has  been  con- 
sidered doubtfal  by  A.  H.  Chester  (Abstr.,  1887,  783),  because  no 
water  was  included  in  the  analysis.  In  the  Connecticut  specimens,  the 
percentage  of  water  did  not  exceed  0'94.  Since  a  part  of  the  water 
found  was  probably  hygroscopic  moisture,  and  since  the  determina- 
tions were  made  by  weighing  the  water  in  a  calcium  chloride  tube, 
a  method  apt  to  give  slightly  high  results,  these  two  specimens  of 
bismuth  carbonate  must  be  regarded  as  anhydrous.  The  analyses 
agree  closely  with  the  formula  Bio03,C02.  The  existence  of  bismutho- 
sphserite  must  thus  be  considered  as  established.  B.  H.  B. 

Natural  Borates  and  Borosilicates.  By  J.  E.  Whitfield  {Amer. 
J.  Sci.,  34,  281 — 287). — The  author  has  repeated  the  analyses  of 
some  natural  borates,  in  order  to  correct  errors  due  to  defective 
analytical  methods.  The  boric  acid  was  determined  by  the  method 
devised  by  ¥.  A.  Gooch  (Abstr.,  1887,  299). 

Golemanite  from  Death  Yalley,  California,  gave  on  analysis  the 
following  results : — 

H2O.  BA-  CaO.  MgO.  Total. 

21-87  50'7b  27-31  OlO  99-98 

These  results  correspond  with  the  formula  2CaO,3B203,5H20.  The 
same  formula  was  calculated  by  J.  T.  Evans  (Abstr.,  1885,  958), 
from  his  analysis,  in  which  the  boric  acid  was  determined  by  differ- 
ence. 

Priceite  from  Curry  Co.,  Oregon,  gave  the  following  composi- 
tion : — 

H2O.  B2O3.  CaO.  Total. 

19-42  48-44  32-15  lOO'Ol 

Pandermite  from  Panderma,  in  the  Black'  Sea,  gave  on  analysis 
the  following  results  : — 

HoO.  B2O3.  CaO.  Total. 

19-40  48-63  32-16  100*19 

It  will  thus  be  seen  that  priceite  and  pandermite  are  identical  in 
composition.  The  difference  is  solely  in  the  physical  character  of  the 
minerals,  priceite  being  soft  and  friable,  and  pandermite  hard  and 
compact  (compare  Abstr.,  1885,  1117). 

Ulexiteirojn  Rhode's  Marsh,  Esmeralda  Co.,  ]S"evada,  gave  on  analy- 
sis the  following  figures  : — 


Si02. 

CI. 

B2O3. 

SO3. 

CaO. 

Na20. 

K2O. 

HoO. 

Total. 

0-04 

2-38 

43-20 

0-28 

14-52 

10-20 

0-44 

29-46 

100-52 

The  analysis  being  corrected  for  impurities,  the  formula  NaCaBsOg 
+  6H2O  is  deduced. 

Ludwigite  from  Moravitza,  in  the  Banat,  gave  on  analysis  the  follow- 
ing results : — 

2  a  2 
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B203. 

FesOa. 

FeO. 

MgO. 

MnO. 

H2O. 

Total. 

12-04 

37-98 

15-78 

30-57 

016 

3-62 

100-10 

Tschermak   obtained  16-09  per  cent,  of  boric  acid,  but  gives  no 
water. 

JDatolite  from  Bergen  Hill,  New  Jersey,  gave — 


SiOg. 

FeO. 

CaO. 

B2O3. 

H2O. 

Total. 

35-74 

0-31 

3514 

22-60 

6-14 

99-93 

The  formula  is  thus  B203,H20,2CaO,2Si02. 

JJanhurite  from  Russell,  St.  Lawrence  Co.,  New  York,  gave — 

SiOs.  B2O3.  CaO.  FejOa  +  AI2O3.         Ign.  Total. 

49-70        25-80        23-26  1*02  0-20        99-98 

Axinite  from  Cornwall  (I),  and  from  Bourg  d'Oisans,  Dauphine  (II), 
gave  on  analysis  the  following  results  : — 

SiOo.      AI2O3.     Fe203.  FeO.      CaO.     MnO.    MgO.   B2O3.    H.,0.      Total. 
I.  42-10    17-40    3-06    5-84    20-53    4-63    0-66    4-64    1-80    10066 
II.  41-53    17-90     3-90    4-02    21-66    3-79    0-74    4-62    2-16    100-32 

The  formula  is  BIl"'3B'"4H2(Si04)60.  B.  H.  B. 

Pseudomorphs  in  the  Lead  Mines  of  the  Puy  de  Dome. 
By  F.  GoNNARD  (Compt.  rend.,  105,  1267—1269). — The  envelopmg 
pseudomorphs  or  perimorphoses  consist  of  thin  coatings  of  one  mineral 
on  the  crystals  of  another.  In  the  lead  mines  of  the  Puy  de  Dome, 
enveloping  pseudomorphs  of  pyromorphite  on  cerussite  or  galena  are 
frequently  observed.  Sometimes  the  mineral  inside  has  undergone 
ii Iteration,  owing  to  the  fact  that  the  envelope  has  not  protected  it  from 
the  air,  &c.  Not  unfrequently,  when  the  layer  of  pyromorphite  is  of 
appreciable  thickness,  it  is  distinctly  crystalline,  and  the  hexagonal 
prisms  can  readily  be  recognised.  It  is  obvious  that  an  envelope  of  this 
character  is  not  a  true  pseudomorph. 

Another  mineral  found  in  the  form  of  enveloping  pseudomorphs  is 
siderite.  One  specimen  showed  the  unusual  form  of  hexagonal  prisms 
surmounted  by  rhombohedrons.  Calcite  does  not  occur  associated  with 
it,  and  hence  it  cannot  be  regarded  as  a  pseudomorph  after  that  mineral. 
The  nature  of  the  original  mineral  was  not  determined.  The  form  is, 
however,  possible  for  any  substance  crystallising  in  the  rhombic  system, 
and  hence  this  is  a  case  of  siderite  occurring  as  a  pseudomorph  under  a 
form  in  which  it  might  crystallise  itself. 

Pseudomorphs  oP  pyrites  on  calcite  were  also  found,  the  envelope 
of  pyrites  being  crystalline,  and  showing  combinations  of  the  cube 
with  the  pentagonal  dodecahedron.  C.  H.  B. 

Crystalline  .Compounds    prepared    by    Ebelmen.      By    E. 

Mallaed     (Compt.    rend.,    105,     1260 — 1265). — Artificial    plienacite, 
Si02,2BeO,  obtained  by  fusing  beryllia  and  silica  with  borax,  forms 
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stnall,  regular,  hexagonal  prisms  with  very  brilliant  faces,  the  optical 
sign  being  positive. 

Beryllium  chromUe,  BeO,Cr203,  prepared  by  fusing  chromic  oxide 
with  beryllia  and  boric  anhydride,  is  a  deep  green  powder,  which 
polarises  strongly  under  the  microscope,  and  consists  of  minute  crys- 
tals of  a  form  identical  with  that  of  the  variety  of  cymophane  known 
as  alexandrite.  It  is  therefore  analogous  to  the  corresponding  alum- 
inium compound,  the  artificial  cymophane  likewise  obtained  by 
Ebelmen. 

Crystallised  niohic  anTiydride  forms  small,  rhombic  prisms  with  two 
perpendicular  cleavages,  h'  and  g',  the  angle  mm  being  140°  50',  and 
the  horizontal  parameters  0'355  :  1.  The  form  seems  to  be  pseudo- 
cubic  ;  the  acute  positive  bisectrix  is  perpendicular  to  /t',  the  plane 
of  the  axes  being  p. 

Tantalic  anhydride  was  obtained  in  rhombic  prisms  with  the  faces 
g'  h'  well  developed,  and  the  subordinate  faces'  m,  g"^ ,  g"^,  g^,  the  angle 
mm  being  about  143°.  It  follows  that  niobic  and  tantalic  anhydrides 
are  isomorphous. 

Crystallised  heryllia  has  the  parameters  a  :  h  ^  \  :  1'6305,  the 
optical  sign  being  positive.  In  crystallised  zinc  oxide,  the  parameters 
are  a  :  h  =■  1  :  1'6034,  and  the  optical  sign  is  likewise  positive.  It 
follows  that  these  two  oxides  are  isomorphous,  notwithstanding  the 
difference  in  their  specific  volumes. 

Aluminium,  borate,  B203,3Al203,  which  Ebelmen  analysed  but  did  not 
describe,  crystallises  in  rhombic  needles,  the  dominant  face  being  m 
truncated  by  g'  and  h' ;  angle  mm,  =  91°  21';  acute  positive  bisec- 
trix parallel  with  the  vertical,  the  plane  of  the  axes  being  parallel 
with  g. 

The  compound  3B203,2Fe203,9MgO,  which  Ebelmen  analysed,  forms 
black,  opaque  prisms,  which  have  very  brilliant  faces,  and  probably 
belong  to  the  rhombic  system.  The  principal  faces  are  m  and  h',  the 
angle  771171  being  90°  32'.  An  analogous  compound  containing  chro- 
mium in  place  of  iron  forms  a  dark  brown  powder  consisting  of  small 
prisms,  which  when  examined  by  polarised  light  seem  to  belong  to  the 
rhombic  system. 

Ebelmen  prepared  crystallised  tribasic  borates,  B303,3RO,  which  on 
his  assumption  that  boric  acid  is  analogous  to  silicic  acid,  are  analogous 
to  peridote,  the  oxygen  ratio  being  1:1;  and  likewise  crystallised 
sesquibasic  borates,  which  on  the  same  assumption  are  analogous  to 
enstatite.  The  tribasic  borates  actually  obtained  were  the  magnesium, 
manganese,  and  cobalt  compounds.  They  are  isomorphous,  and  belang 
to  the  rhombic  system,  the  parameters  being  as  follows : — 


B203,3MgO   ... 

. .      0-6412  : 

;  1  :  0-5494 

7nm  =  114°  40' 

B203,3CoO     .. 

. .      0-6461  : 

;  1  :        ? 

mm  =  114   15 

B203,3MnO    .. 

. .      0-6511 

:  1  :  0-5351 

mm  =  113   52 

The  faces  m  are  faces  of  cleavage,  and  the  acute  positive  bisectrix 
is  parallel  with  the  vertical,  the  plane  of  the  axes  being  g'.  The 
principal  indices  of  refraction  for  D  are  respectively  1-6748,  1-6537, 
1-6527. 

The  sesquibasic  borates  obtained  are  the  magnesium,  manganese, 
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and  zinc  compounds.  They  are  isomorphous,  and  belong  to  the  tri- 
clinic  system,  the  parameters  of  the  manganese  compound  being 
1-8373  :  1  :  2-012,  and  xy  =  76°  26',  xz  123^^  58',  yz  92°  6',  g'h'  75-01, 
pli  124°  29',  pg'  83°  16'.  All  have  easy  nacreous  cleavage  along  p, 
and  a  less  easy  vitreous  cleavage  along  t.  The  nacreous  cleavage  is 
almost  always  perpendicular  to  an  optical  axis.  C.  H.  B. 

Triclinic  Felspars  with  Twinning  Striations  on  the  B  rachy- 
pinacoid.  By  S.  L.  Penfield  and  F.  L.  Spkrey  (Amer.  J.  Sci., 
34,  390 — 393). — The  authors  give  the  results  of  a  careful  study,  in 
connection  with  the  chemical  composition  of  the  felspars,  of  the  stria- 
tions due  to  twinning  on  ooPco  exhibited  by  very  many  cleavage 
specimens  of  plagioclase  felspar,  in  addition  to  the  ordinary  striations 
on  the  basal  plane.  These  striations  on  ooPoo  have  been  shown  by 
Gr.  V.  Rath  (Abstr.,  1878,  713)  to  have  resulted  from  twinning 
according  to  the  pericline  law.  The  two  individuals  are  united  by  a 
plane  deviating  slightly  from  the  basal  plane,  passing  through  the 
macro-axis,  and  so  inclined  that  the  four  plane  angles  it  makes  with 
the  prisms  co'P  and  coP'  and  the  pinacoid  ooPco  are  all  equal.  This 
is  the  so-called  rhombic  section.  Owing  to  the  variations  in  the 
axial  angles  of  anorthite  felspars,  the  direction  of  the  rhombic  section 
changes  considerably.  The  direction  above  the  line  parallel  to  the 
edge  OP  :  ooPoo  being  regarded  as  positive,  and  that  below  as  nega- 
tive, the  direction  of  the  rhombic  section  in  felspars  of  the  albite- 
anorthite  group  was  found  by  Tschermak  to  be  as  follows : — 


Albite,  maAlaSicQis  . .  Ab  +22° 

Oligoclase AbsAui  +   4 

Andesine AbiAni  —   2 

Labradorite AbiAua  —   9 

Anorthite,  CaoAUSiiOie  An  —18 


Na.O 

CaO 

per  cent. 

per  cent 

11-8 

0-0 

8-7 

5-2 

6-7 

10-4 

2-8 

15-3 

0-0 

201 

Si02     

A1003 

re,03 

CaO   

NaaO   

KoO  

Ignition 

Total  » 

Sp.gr 

Ratio  An  :  Ab    .... 
Anorthite  per  cent. 
Rhombic  section    . . 
Extinction  on  oof  cz) 


66-58 
21-26 
0-07 
1-18 
10-26 
0-76 
0-16 


100-27 

2-610 
:  16-0 

5-87 
+  12° 

15 


66-83 
20-88 
0-25 
1-46 
10-36 
0-70 
0-27 


100-75 

2-632 
:  13-0 

7-25 
14'' 
15 


•06 
•57 
•18 
•80 
•57 
•01 


100^19 

2-633 
.  :9-6 
8-94 
13=" 
16 


4. 


66-34 
20-72 

1-85 
9-44 
0-98 
0-38 


99-71 

2-627 
:9-2 
9*20 
12° 
12 


5. 


65-73 

21-32 

0-12 

1-95 

9-66 
0-95 
0  19 


99-92 

2-628 
:  9-0 
9-70 
10° 
15 


6. 


63-76 
22-67 
0^41 
305 
6-89 
3-60 
0-40 


100  -78 

2^622 
.  :41 
15  17 

10° 
6° 
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In  order  to  show  the  relation  between  the  direction  of  the  strlations 
and  the  chemical  composition  of  the  felspars,  the  authors  made 
analyses  of  cleavage  specimens  from  six  different  localities,  namely : 
1,  Branchville,  Connecticut  ;  2,  Hittero,  Norway ;  3,  Haddam,  Con- 
necticut ;  4,  Mineral  Hill,  Pennsylvania  ;  5,  Danbury,  Connecticat ; 
6,  Pierrepont,  New  York.  All  the  specimens  show  distinct  striations 
on  ooPoo,  and  all  satisfy  Tschermak's  formula  as  mixtures  of 
NasAlaSifiOis  and  Ca2Al4Si40i6.  The  analytical  results  are  given  on 
the  preceding  page. 

Judging  from  the  above,  it  will  be  safe  to  predict  that  where  the 
striations  on  coPcx)  make  an  angle  of  aboat  + 12",  the  felspar  will  be 
a  mixture  of  albite  with  5  to  10  per  cent,  of  anorthite. 

The  authors  have  been  unable  to  find  many  specimens  of  felspars 
more  basic  than  oligoclase  exhibiting  striation  on  ooPco.  The  analysis 
of  a  specimen  of  labradorite  from  Labrador  gave  results  in  very  satis- 
factory accord,  both  as  regards  the  direction  of  the  rhombic  section 
and  the  extinction  angle  on  cxiPco,  with  the  table  given  by  Tschermak. 
Although  the  variation  in  the  angles  of  plagioclase  crystals  is  con- 
siderable, the  change  in  position  of  the  rhombic  section  from  +22^  to 
—  18°  is  so  great  that  the  direction  of  the  striations  will  clearly  indi- 
cate what  position  any  plagioclase  holds  in  the  albite-anorthite  series. 

B.  H.  B. 

So-called  Indicolite  from  Harlem.  By  R.  B.  Riggs  {Amer. 
J.  Sci.,  34,  406). — A  peculiarly  bright  blue  mineral  found  at  Harlem, 
New  York,  was  supposed  to  be  the  rare  variety  of  tourmaline  known  as 
indicolite.  An  analysis  made  by  the  author  showed  relations  very 
different  from  those  in  tourmaline,  the  analytical  results  being  as 
follows  : — 


SiOg. 

B2O3. 

AI0O3. 

MgO. 

NasO. 

KoO. 

Ignition. 

Total. 

34-82 

4-07 

55-30 

0-57 

1-7G 

1-04 

2-96 

100-52 

The  molecular  ratios,  deduced  from  the  analysis,  are  closely 
expressed  by  the  formula  3H2O,(Na,K)2O,10Al2O3,10SiO2,B2O3,  a  new 
borosilicate.  A  microscopic  study  of  this  blue  mineral  shows  that 
the  angle  of  extinction  is  very  small.  The  mineral  is  undoubtedly 
biaxial  with  remarkable  pleochroism  (ultramarine,  reddish-violet, 
colourless).  Its  structure  is  subfibrous,  so  as  to  render  the  angle  of 
prismatic  cleavage  somewhat  obscure.  It  is  thus  certain  that  the  blue 
mineral  is  not  indicolite,  but  in  all  probability  a  new  borosilicate. 

B.  H.  B. 

Remarkable  Crystals  of  Pyroxene  from  New  York.  By 
G.  H.  Williams  (Amer.  J.  ScL,34,  275— 276).— Some  yellowish-grey 
crystals  of  pyroxene  occurring  in  the  crystalline  limestone  of  Orange 
Co.,  New  York,  have  a  peculiar  tabular  habit  produced  by  the  unusual 
development  of  the  basal  pinacoid.  A  remarkably  fine  group  of  these 
crystals,  in  the  collection  of  the  Johns  Hopkins  University,  exhibits 
great  singularity  of  form.  It  consists  of  six  simple  tabular  crystals, 
and  of  two  larger  ones,  which  are  at  the  same  time  twins  and  hemi- 
morphic.  The  largest  of  these  crystals  measures  3  by  3 J  cm.  The 
upper  portion  shows  the  usual  forms:  OP,  —  P,  P,  2P,  ooP,  cx^^oo, 
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ooPco.  Below,  however,  towards  the  front,  there  are  only  the  forms 
2P  and  Poo,  indicating  that  the  crystal  is  hemimorphic  in  the  direc- 
tion of  the  vertical  axis.  The  lower  back  quarter  of  the  crystal  is 
exactly  like  the  lower  front  quarter,  but  in  a  reversed  position,  so  that 
the  lower  half  of  the  crystal  is  a  twin.  The  second  crystal  is  essen- 
tially the  same  as  the  one  just  described.  B.  H.  B. 

Blue  Clay  from  Farmington,  Maine.  By  F.  C.  Robinson 
(Amer.  J.  8ci.,  34,  407 — 408). — An  analysis  of  blue  clay  from  Far- 
niington,  Maine,  gave  the  following  results : — 


SiOs. 

AlA- 

FeO. 

CfiO. 

Is^aoO. 

H2O. 

Total. 

63-69 

1702 

1018 

0-97 

4-02 

4-05 

99-93 

An  approximate  mechanical  analysis  gave  the  following  per- 
centages : — 

Coarse  sand.  Fine  sand.  Fine  clay.  Water. 

3-73  22-97  69-25  4-05 

The  sand  consisted  principally  of  felspar,  with  traces  of  quartz  and 
mica.     The  clay  is  used  for  brickmaking.  B.  H.  B. 

Meteorite  from  St.  Croix  Co.,  Wisconsin.  By  D.  Fishef^ 
(A7ner.  J.  Sci.,  34,  381 — 383). — The  mass  of  meteoric  iron  described 
was  ploughed  up  in  1884  on  a  farm  in  Hammond  Township.  It 
weighed  53  lbs.,  and  measured  8  by  8  inches  across  the  face,  with  an 
average  thickness  of  5  inches.  The  character  of  the  meteorite 
renders  it  probable  that  its  fall  did  not  precede  the  date  of  its 
discovery  by  many  months.  An  analysis  of  the  meteorite  gave  the 
following  results : — 

Fe.  Ni.  Co.  P.  SiOo.  Total.  Sp.  gr. 

89-78         7-65        1-32        0-51        0*56        99-82         7-60—7-70 

with  traces  of  carbon,  copper,  and  tin.  Troilite  is  present  in  nodules 
5  to  10  mm.  in  size.  On  the  application  of  dilute  nitric  acid,  the 
Widmanstatten  figures  quickly  appear.  These  are  cubical  in  arrange- 
ment. The  meteorite  now  forms  part  of  the  Yale  University  collec- 
tion at  New  Haven.  B.  H.  B. 

The  Rockwood  Meteorits.  By  J.  E.  Whitfield  (Amer.  J.  Sci., 
34,  387 — 390). — This  meteorite  was  found  in  March,  1887,  in  a  field 
8|  miles  west  of  Rockwood,  Tennessee.  Three  pieces  were  found. 
The  smallest  measured  4  by  3  by  2^  inches,  and  weighed  3  lbs. 
10^  oz. ;  the  next  measured  7J  by  6|  by  2|  inches,  and  weighed 
5  lbs.  13^  oz. ;  and  the  largest  measured  14f  by  10  by  8^  inches,  and 
weighed  85  lbs.  The  mass  is  very  brittle.  Cut  slices  show  irregu- 
larly shaped  stony  fragments,  M'ith  metallic  grains  distributed  t:hrough 
the  mass.  An  analysis  of  the  metallic  portion  gave  87-59  per  cent,  of 
iron,  12*09  per  cent,  of  nickel,  with  traces  of  cobalt  and  copper,  but 
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neither  phosphorus  nor  sulphur.       An  analysis  of  the  stony  portion 
gave  the  following  results  :  — 

SiOa.     ALO3.     FeO.       CaO.     MgO.    ■  Fe.         Ni.       CI.         P.         S.        Total. 
41-92     9-27     22-94    9-09     8-76     3-75     1-74  0-18   0-65   1-58     99-88 

This  meteorite  appears  to  be  a  lithosiderite  poor  in  metal,  the 
metallic  portion  not  exceeding  16  per  cent,  of  the  mass.  The  stony 
part  is  probably  anorthite  and  enstatite.  B.  H.  B. 

The  Powder  Mill  Creek  Meteorite.  By  G.  F.  Kunz  (Amer.  J. 
Sci.,  34,  476 — 477). — This  meteorite  is  identical  with  the  Rock  wood 
meteorite  (see  preceding  Abstract),  and  has  been  called  from  the 
Powder  Mill  Creek,  because  it  fell  in  Cumberland  Co.  ;  Boane  Co. 
in  w^hich  Rockwood  is  situated  being  adjacent  to  this.  The  author  is 
the  possessor  of  a  piece  weighing  2000  grams.  It  resembles  very 
closely  the  Hainholz,  Westphalia,  and  the  Taney  Co.,  Missouri, 
meteorites.  Its  sp.  gr.  is  4-745.  Chloride  of  iron  (lawrencite)  is 
present  in  considerable  quantities.  Under  the  microscope,  clear 
crystals  of  anorthite  and  olivine  were  seen  in  the  ground-mass  of 
metallic  iron.  B.  H.  B. 

Some  American  Meteorites.  By  Gr.  F.  Kunz  (Amer.  J.  Sci.,  34, 
467 — 477). — I.  The  Taney  Co.,  Missouri,  Meteorite. — This  is  supposed 
to  have  fallen  in  1857  at  a  spot  near  Miney  in  Taney  Co.,  II  miles 
south-east  of  Forsyth.  It  was  taken  60  miles  to  a  farm  in  Limestone 
Valley,  Arkansas,  on  the  supposition  that  it  was  of  value.  In  June, 
1887,  it  came  into  the  author's  possession.  It  measures  34  by  35  by 
29  cm.  Its  weight  is  89*796  kilos.  It  is  similar  to  the  Hainholz, 
Westphalia,  iron,  and  belongs  to  the  logronite  group  of  Meunier  and 
the  syssideres  of  Daubree.  Two  large  crystals  of  olivine  are  present, 
and  at  one  corner  of  the  mass  there  is  a  large  inclosure  of  augite. 
The  surface  of  the  meteorite  is  deeply  pitted,  and  exhibits  traces  of  a 
black  crust.     An  analysis  of  the  metallic  portion  gave — 

Fe.  Ni.  Co,  P.  Total. 

89-41  10-41  0-29  0-16  100*27 

The  analysis  of  the  stony  portion  gave  — 

SiOo.        AI2O3.        FeO.         CaO.        MgO.         NiS.         FeS.      Total. 
45-88       7-89       19-73      6-02      17-96       1-67      0-54    99-69    ^ 

Further  analyses  of  the  finely  ground  stony  portion  show  that  the 
insoluble  portion  is  enstatite  only,  and  that  the  soluble  portion  is  a 
lime-iron  silicate  containing  17  per  cent,  of  alumina.  The  fragments 
described  by  C.  U.  Shepard  {Amer.  J.  Sci.,  30,  I860,  205)  as  the 
Forsyth  iron,  and  by  J.  L.  Smith  {ibid.,  40,  1865,  213)  as  the 
Newton  Co.,  Arkansas,  meteorite,  are  undoubtedly  parts  of  the  same 
meteorite  which  originally  fell  near  Miney,  in  Taney  Co. 

2.  The  Chattooga  Co.,  Georgia,  Meteorite. — This  mass  was  found  on 
March  27th,  1887.     In  all,  12-5  kilos,  were  found.     It  is  one  of  the 
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caillite  group  of  Meunier,  and  has  a  sp.  gr.  of  7'615.     Analysis  gave 

the  following  results  : — 

Fe.  Ni.  Co.  P.  Total. 

94-60  4-97  0-21  0-21  99*99 

This  iron  does  not  bear  the  slighest  resemblance  to  either  of  the 
Whitfield  Co.,  Georgia,  irons,  found  in  the  vicinity.  It  is  a  white 
iron,  whilst  the  Walker  Co.,  Alabama,  iron  has  a  bluish  tinge  and  was 
found  100  miles  due  east. 

3.  Meteoric  Iron  from  Waldron  Bidge,  Claiborne  Co.,  Tennessee. — 
This  was  found  in  March,  1887,  and  supposed  to  be  iron  ore.  The 
meteorite  is  one  of  the  caillite  group  of  Meunier.  On  the  largest 
piece,  weighing  15  lbs.,  the  octahedral  structure  is  very  marked.  The 
smaller  pieces,  weighing  collectively  several  pounds,  show  considerable 
weathering.  The  iron  separates  readily  at  the  cleavage  plates, 
between  which  are  thin  leaves  of  schreibersite.  Troilite  and  graphite 
were  also  observed.  It  thus  appears  that  this  meteorite  is  identical 
with  the  Cosby  Creek,  Cocke  Co.,  the  Sevier  Co.,  the  Greenbrier 
Co.,  and  the  Jennies  Creek  meteorites,  which,  although  inde- 
pendently described,  have  been  shown  by  Huntington  to  be  parts  of 
one  meteorite.  B.  H.  B. 

Phosphatic  Mineral  Water.  By  Bourgoin  and  Chastaing  (J. 
Pharm.  [5],  16,  337— 341).— At  Yiry  (Seine-et-Oise)  is  a  spring 
found  in  a  gallery  cut  in  clay.  The  temperature  of  the  water  is 
constant  at  4°  even  in  summer,  the  yield  is  about  14  litres  per  minute, 
and  though  quite  limpid  at  first  a  deposit  is  quickly  formed. 

A  litre  of  water  was  found  to  contain — 

Carbonic  anhydride 0' 17096  or  86 "49  c.c. 

Tricalcium  phosphate     0'17901 

Calcium  hydrogen  carbonate. .  . .  U"21740 

Magnesium  hydrogen   carbonate  0'03640 

Calcium  nitrate 0*04100 

„       sulphate    0-05364 

Sodium  chloride 0-04130 

Potassium  chloride traces 

Lithium    sensible  quantity 

Silica    0-01980 

Organic  matter    0-00200 

0-76151 

In  an  open  flask,  beautiful,  lamellar  crystals  form  after  some  days, 
which  seem  to  be  composed  of  calcium  phosphate,  and  the  water, 
originally  acid,  becomes  sensibly  neutral.  J.  T. 

Composition  of  Certain  Colliery  Waters.  By  P.  P.  Bedsox 
(J.  Soc.  Ghem.  Ind.,  6,  712 — 715). — The  author  gives  the  results, 
expressed  in  grams  per  litre,  of  the  analyses  of  two  colliery  waters : — 
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FeS04.      BaClo.         CaCl^.         MgCls-        LiCl.  NaCl.         CaSO^. 

I.     _         1.372      21-058      3-127      0-358       59-265         — 


II.  1-080         —         20-021       2-770  58-530  0-620 

CaCOa.  MgC03.  Total.  1 

I.      —  —  85-180 

II.  0-134  0-021  78-176 

I.  Water  from  the  Redheugli  Colliery.  This  water  drains  from  the 
Brockwell  seam  and  adjacent  rock.  Temperature  13°.  II.  Water 
from  the  Wardley  Colliery.  This  water  is  remarkable  not  only  from 
its  mineral  constituents  but  also  from  the  fact  that  it  contains  a  large 
amount  of  gas  dissolved  in  it. 

The  analysis  of  the  gas  showed  it  to  have  the  following  composi- 
tion : — 

CO2.  CH4.  K 

81-14  5-20  13-29  D.  B. 


Organic    Chemistry. 


Constitution  of  Nitroethane.  By  G.  Gotting  (Annalen,  243, 
104 — 131). — By  the  action  of  ethyl  iodide  on  nitroethane  and 
sodium  ethoxide  in  sealed  tubes  at  100°,  a  liquid  of  the  composition 
C5H7NO  is  produced.  It  boils  at  166 — 170°  and  is  freely  soluble  in 
alcohol  and  ether.  At  a  higher  temperature,  it  decomposes,  yielding 
pyridine  and  a  resinous  residue.  Sodium  iodide,  sodium  nitrite,  and 
ammonium  iodide,  are  formed  as  bye-products  when  ethyl  iodide  acts 
on  sodium  nitroethane.  The  nitrite  and  ammonium  iodide  are 
probably  formed  by  secondary  reactions.  The  primary  reaction  may 
be  represented  by  the  equation  9C2H5NO0  +  6EtI  +  eCsHs'ONa  = 
eCsH^NO  +  6C2H5-OH  -f-  9H2O  +  6:^ral  -f  3NH2-OH. 

By  substituting  methyl,  pro'pyl  and  isobutyl  iodides  for  ethyl  iodide 
in  the  preceding  experiment  a  series  of  homologous  compounds  is 
obtained  having  the  composition — 

Boiling  points. 

C4H5NO 150—160° 

CaH.NO 166—170 

CfiHoNO 175—178 

CtHuNO 182—185 

Each  of  the  compounds  is  decomposed  by  distillation,  yielding  a 
volatile  base.  The  formation  of  C5H7NO  and  its  homologues  can  be 
more  readily  explained  by  Geuther's  assumption  that  nitroethane  is 
in  reality  acetamidoxide,  CHa'CO-NHjO,  than  by  V.  Meyer's  formula 
CH^-CH.-NOo.  W.  C.  W. 
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Preparation  of  Hydrosulphides  and  Sulphides  of  Methyl 
and  Ethyl.  By  P.  Klason  (Ber.,  20,  3407  — ii413j.  — Methyl 
hydrogen  sulphide  is  prepared  by  diluting  with  ice  a  cold  mixture  of 
750  c.c.  of  sulphuric  acid  and  500  c.c.  of  absolute  methyl  alcohol^  and 
adding  the  whole  to  a  solution  of  275  kilos,  of  crystallised  sodium 
carbonate.  The  solution  is  concentrated  to  such  an  extent  that  most 
of  the  sodium  sulphate  separates.  The  mother-liquor  is  then  concen- 
trated, mixed  with  a  solution  of  500  grams  of  potash  in  1  litre  of 
water,  previously  saturated  with  hydrogen  sulphide,  and  heated  on  a 
water-bath.  The  gases  evolved  are  passed  first  tlirough  a  strong 
aqueous  solution  of  50  grams  of  potash,  and  then  into  a  solution  of 
350  grams  of  potash  in  700  c.c.  of  water.  The  small  amount  of 
hydrogen  sulphide  contained  in  the  latter  solution  is  precipitated 
with  lead  acetate,  and  the  ethyl  hydrogen  sulphide  liberated  by  the 
addition  of  hydrochloric  acid.  It  is  dried  with  potash  and  distilled. 
500  c.c.  of  alcohol  yielded  about  200  grams  of  methyl  hydrogen  sul- 
phide, and  40  grams  of  methyl  sulphide.  It  is  a  thin,  colourless, 
refractive  liquid,  having  a  very  repulsive  odour;  it  boils  at  5'8°  under 
752  mm.  pressure,  and  yields  a  crystalline  hydrate  with  water  (com- 
pare Gregory,  Annalen,  15,  239  ;  and  Obermeyer,  this  vol.,  p.  124). 

Mercury  methyl  mercaptide,  Hg(SMe)2,  is  best  prepared  by  passing 
methyl  hydrogen  sulphide  through  an  aqueous  solution  of  mercury 
cyanide  ;  it  is  almost  insoluble,  and  melts  at  175°.  The  lead  com- 
poimd,,  Pb(SMe)2,  forms  microscopic,  crystalline  plates  ;  it  is  decom- 
posed by  exposure  to  air  or  light.  The  bismuth  compound,  Bi(SMe)3, 
crystallises  in  yellow,  microscopic  needles  ;  the  silver  compound  forms 
a  yellow,  crystalline  precipitate. 

Ethyl  hydrogen  sulphide  is  prepared  similarly  to  the  methyl  com- 
pound, using  1  litre  of  absolute  alcohol,  500  c.c.  of  sulphuric  acid, 
4  kilos,  of  sodium  carbonate,  and  800  grams  of  potash.  Copper  ethyl 
mercaptide,  CuSEt,  not  Cu(SEt)e,  is  readily  obtained  when  the  mixed 
solutions  of  copper  sulphate  and  sodium  acetate  are  treated  with 
ethyl  hydrogen  sulphide,  and  forms  a  pale  yellow,  amorphous  powder. 
It  was  previously  stated  (J.pr.  Ghem.  [2],  15)  that  zinc  and  cadmium 
mercaptides  are  not  decomposed  by  hydrochloric  acid ;  later  experi- 
ments show  that  all  mercaptides  with  a  positive  metal  are  decomposed 
by  hydrochloric  acid. 

Methyl  sulphide  is  prepared  by  distilling  a  concentrated  solution  of 
methyl  sodium  sulphate  (from  J  litre  of  absolute  methyl  alcohol) 
with  an  aqueous  solution  of  500  grams  of  potash,  previously  half 
saturated  with  hydrogen  sulphide.  The  yield  is  150  grams.  It  boils 
at  37"2°  under  758  mm.  pressure.  Ethyl  sulphide  may  be  prepared  in 
a  similar  manner,  and  boils  at  91'9°.  Methyl  ethyl  sulphide  is  pre- 
pared by  distilling  a  solution  of  methyl  hydrogen  sulphide  (from 
250  c.c.  of  alcohol)  in  potash  with  sodium  ethyl  sulphate  (from 
550  c.c.  of  alcohol)  ;  it  boils  at  66*9°.     The  yield  was  160  grams. 

K  H.  M. 

Alkyl  Polysulphides.  By  P.  Klason  (Ber.,  20,  3413—3415).— 
When  methyl  hydrogen  sulphide  is  passed  into  100  grams  of  sulphur 
chloride,  (S3CI2),  a  product  is  obtained  free  from  chlorine,  probably 
consisting,  of  methyl  tetrasulphide,  methyl  trisulphide,  and  sulphur. 
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When  distilled  in  a  vacuum,  methyl  trisulphide  passes  over,  and  sul- 
phur remains.  Methyl  trisulphide  (Cahours,  Annalen,  61,  92)  is  a 
pale-yellow  oil  of  a  very  disagreeable  odour,  boiling  at  170°  with  slight 
decomposition.  In  a  vacuum,  it  distils  at  62°.  Sp.  gr.  =  1'2162 
at  0°  ;  1-2059  at  10° ;  and  1-119  at  17°  (compared  with  water  at  0°). 

Paratolyl  hydrogen  sulphide  reacts  w4th  sulphur  chloride,  yielding 
Otto's  paratolyl  tetrasulphide  (Abstr.,  1887,  954).  N".  H.  M. 

Sulphines  and  the  Valency  of  Sulphur.  By  H.  Klinger  and 
A.  Maasen  (Annalen,  243,  193 — 218). — The  authors  have  repeated 
Kriiger's  experiments  (this  Journal,  1877,  i,  186)  on  isomeric  sulphinfe 
compounds,  and  they  prove  that  the  diethylmethylsulphine  iodide, 
prepared  by  the  action  of  methj^l  iodide  on  diethyl  sulphide,  is  iden- 
tical with  the  product  of  the  action  of  ethyl  iodide  on  methyl  ethyl 
sulphide.  This  is  shown  by  an  examination  of  the  platino-,  au.ro-, 
and  mercuro-chlorides,  and  also  of  the  cadmio-iodide. 

Dimethylethylsulphine  iodide,  SMcsEtl,  is  formed  not  only  by  the 
action  of  methyl  iodide  on  ethyl  methyl  sulphide,  but  also  by  the 
action  of  methyl  sulphide  on  ethyl  iodide.  It  is  a  hygroscopic,  crys- 
talline substance,  soluble  in  alcohol,  and  is  precipitated  from  the 
alcoholic  solution  by  ether.  It  melts  at  108 — 110°.  The  cadmio- 
iodides,  2SMe2EItI,CdT2,  melting  with  slight  decomposition  at  179°, 
and  SMe9Etl,CdL,  melting  at  98^ — 99°,  were  prepared.  The  mercuru- 
chlorides,'8Me^mC\,2ILgCU  and  SMeEt.,Cl,6HgCL,  melt  at  118°  and 
200°  respectively.  The  platinochloride,  2C4HnSCl,PtCl4,  forms  orange- 
red  crystals  belonging  to  the  regular  system.  It  is  insoluble  in 
alcohol  and  ether.  The  aurochloride,  C4HiiSCl,AnCl3,  forms  minute 
crystals  melting  at  240 — 244°. 

As  the  supposed  existence  of  Kriiger's  isomeric  sulphines  forms 
the  sole  argument  in  favour  of  the  view  that  the  four  affinities  of  the 
sulphur-atom  are  of  dissimilar  nature,  the  author's  results  show  that 
there  is  no  longer  any  experimental  evidence  in  support  of  this 
hypothesis.  W.  C.  W. 

Disulphones.  By  E.  Fromm  (Ber.,  21,  185 — 188). — When  brom- 
ethylidenediethylsulphone  (Abstr.,  1887,  123)  is  heated  with  aqueous 
potash,  it  is  converted  into  ethylidenediethylsulphone ;  the  yield, 
however,  does  not  amount  to  that  theoretically  possible,  and  inas- 
much as  sulphuric  acid  is  one  of  the  products  of  the  reaction,  it  is 
probable  that  hydroxyethylidene  disulphone  is  formed,  but  acting  as 
an  oxidising  agent  is  itself  reduced  to  ethylidenedisulphone. 

When  ethylidenediethylsulphone,  which  melts  at  75 — 78°  and  not 
at  60°,  as  stated  by  Escales  and  Baumann  (ibid.),  is  dissolved  in 
anhydrous  ether  or  benzene,  and  treated  with  sodium,  hydrogen  is 
evolved  and  a  compound  obtained  which  could  not  be  purified  ; 
diethylsulphonedimethylmethane  (Baumann,  ibid.)  is,  however,  ob- 
tained if  methyl  iodide  is  added  to  the  solution  before  treatment  with 
sodium.  A  like  reaction  occurs  when  an  alcoholic  solution  of  the  di- 
sulphone is  boiled  with  methyl  iodide  and  alcoholic  potash.  Diethyl- 
sulphonedimethylmethane when  treated  in  benzene  solution  with 
sodium  does  not  evolve  hydrogen.  W    P.   W. 
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Synthetical  Experiments  in  the  Sugar-group.  By  E.  Fischer 
and  J.  Tafel  (Ber.,  20,  3884—3390;  compare  this  vol.,  p.  39).— 
Glycerosazone  (Abstr.,  1887,  651)  is  prepared  by  adding  15  parts  of 
bromine  to  a  solution  of  10  parts  of  glycerol  and  35  parts  of  crystallised 
sodium  carbonate  in  60  parts  of  water  at  10°.  200  grams  of  glycerol 
can  be  used  in  one  operation.  The  solution  is  treated  with  5  parts  of 
phenylhydrazine  hydrochloride.  In  five  to  eight  days,  the  glyceros- 
azone separates  as  a  yellow,  crystalline  precipitate.  The  yield  is  20 
per  cent,  of  the  weight  of  glycerol. 

When  the  oxidised  glycerol  is  treated  with  aqueous  soda,  so  that 
the  amount  of  free  alkali  amounts  to  1  per  cent.,  and  is  kept  for  four 
to  five  days,  the  liquid  loses  the  power  of  reducing  alkaline  copper 
solution  in  the  cold  ;  when  warmed,  it  still  has  the  power  of  reducing 
copper  solutions.  The  solution  is  neutralised  with  acetic  acid,  and 
heated  with  phenylhydrazine  hydrochloride  and  sodium  acetate  for 
six  to  eight  hours.  The  product  contains  two  osazones,  CisH22N'404. 
The  one  has  all  the  properties  previously  ascribed  to  a-acrosazone 
(from  acrylaldehyde  bromide)  ;  it  crystallises  from  alcohol  in  pure 
yellow,  well-formed  needles,  which  melt  at  217°  with  decomposition. 
The  other  osazone  is  more  readily  soluble  in  ethyl  acetate,  from  which 
it  crystallises  in  globular  groups  of  slender  needles  melting  at  158 — 
159° ;  it  is  probably  identical  with  ^-acrosazone.  This  method  for 
preparing  the  acrosazones  is  more  convenient  than  that  previously 
described. 

When  a  solution  of  5  grams  of  dulcitol  and  12  grams  of  sodium  car- 
bonate in  40  c.c.  of  water  is  treated  with  5  grams  of  bromine,  and 
the  whole,  half  an  hour  afterwards,  is  warmed  with  5  grams  of  phenyl- 
hydrazine  and  5  grams  of  sodium  acetate,  the  osazone,  C18H22N4O4, 
separates  in  yellow  flakes.  This  closely  resembles  galactosazone 
(Abstr.,  1887,  562)  except  that  it  melts  at  205—206°  with  decompo- 
sition.   The  name  phenyldulcitosaeone  is  ascribed  to  the  new  compound. 

N.  H.  M. 

Condensation  of  Formaldehyde.  By  O.  Loew  (Ber.,  21,  270 — 
275). — The  condensation  of  formaldehyde  (Abstr.,  1886,  609)  is  most 
readily  effected  by  the  action  of  strong  bases,  although  it  can  be 
brought  about  by  salts  having  an  alkaline  reaction,  such  as  potassium 
sulphite  or  carbonate ;  salts  having  a  neutral  reaction  are,  however, 
without  action  on  the  aldehyde.  Comparative  experiments  at  100° 
with  aqueous  solutions  of  lime  and  baryta  containing  equimolecular 
proportions  of  the  two  bases  showed  that  the  former  rapidly  acted  on 
the  aldehyde  (15  per  cent,  solution)  with  the  formation  of  formose  as 
chief  product,  whilst  the  action  of  the  latter  resulted  in  the  produc- 
tion of  formic  acid,  much  aldehyde  remaining  unaltered  owing  to  the 
consequent  neutralisation  of  the  base.  The  production  of  formose  by 
the  action  of  lime-water  is  accelerated  by  the  addition  of  sodium 
chloride,  which  itself  does  not  bring  about  the  condensation  of  the 
aldehyde,  but  is  retarded  by  the  presence  of  sodium  acetate,  potassium 
nitrate,  and  of  much  copper,  iron,  or  tin.  Calcined  magnesia  does 
not  react  with  formaldehyde  either  in  the  cold  or  at  lOO'',  but  an 
aqueous  solution  of  the  hydroxide  converts  it  into  formose  at  100°. 
Litharge  and  many  lead  salts  also    effect  the  condensation   of    the 
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aldehyde,  and  metallic  lead  acts  in  like  manner ;  it  is  probable,  how- 
ever, that  in  this  case  the  action  is  due  to  the  presence  of  traces  of 
the  oxide,  since  the  amount  of  the  latter  dissolved  by  shaking  litharge 
with  distilled  water  for  some  hours,  adding  O'l  per  cent,  of  the 
aldehyde,  filtering  and  heating  at  100°  for  two  hours,  sufficed  to  form 
formose.  Iron,  tetrethylammonium  hydroxide,  and  many  organic 
bases,  also  bring  about  tbe  condensation. 

When  the  osazone  (m.  p.  =  123°)  obtained  from  the  sugar  formed 
by  heating  a  0'5  per  cent,  solution  of  formaldebyde  with  tin  for  15 
hours  (ibid.,  864)  is  heated  in  alcoholic  solution  at  100°  for  25  to  30 
hours,  the  melting  point  is  found  to  have  risen  to  148°,  at  which  it 
remains  constant.  A  sugar,  /B-formose,  which  directly  yields  an 
osazone,  01811221^403,  crystallising  in  small,  yellow  needles  melting  at 
148°,  is  formed  when  a  O'l  per  cent,  solution  of  formaldehyde  is 
heated  for  five  hours  with  much  tin.  It  is  a  thick,  sweet,  non-fer- 
mentable syrup,  does  not  become  brown  at  100°,  yields  humous  sub- 
stances with  hydrochloric  acid,  and  its  solution  in  alcoholic  hydrogen 
chloride  yields  a  wine-red  colour  with  resorcinol,  and  a  steel-blue 
colour  with  diphenylamine.  100  c.c.  of  Fehling's  solution  are  reduced 
by  0*073  gram  of  the  sugar. 

If  formaldehyde  is  added  to  an  aqueous  solution  of  magnesium 
hydroxide,  prepared  by  treating  a  5  to  10  per  cent,  solution  of  mag- 
nesium sulphate  with  litharge,  until  the  mixture  contains  0'3  per 
cent,  of  the  aldehyde,  and  the  whole  is  digested  at  100°  for  many 
hours,  a  mixture  of  at  least  two  non-fermentable  sugars  is  obtained, 
one  of  which  yields  an  osazone  crystallising  from  benzene  in  yellow 
needles  melting  at  152°.  W.  P.  W. 

Solubility  of  Calcium  and  Barium  Formates,  Acetates,  and 
Propionates.  By  E.  v.  Krasnicki  {Mbnatsh.,  8,  595— 606).— The 
solubilities  of  the  diiferent  salts  were  determined  by  Raupenstrauch's 
method.  The  formul83  deduced  from  these  determinations  are  given 
below : — 

Calcium  formate,  S  =  16-2978  +  0*03229 (^  -  0*8)  - 

0-0001254(^  -  0-8)'- 

Barium  formate,  S  =  27*7744  -^  0*0236743(^  —  1)  + 

0-0063622(^  -  ly  -  0000060122(^  -  1)^ 

Calcium  acetate,  S  =  37*8512  —  0*2575(!^  -  1)  + 

0-0058845(!^  -  ly  -  0-0000475576(^  -  ly 

Barium  acetate,    S  =  58*473  -\-  0'6b067(t  -  0*8)  - 

0*005431  (^  -  0-sy 

Calcium  propionate,  S  =  41*2986  —  0*11 196(!^  —  0*2)  + 

0*000085065(^  -  0*2)^  +  0-0000117907(^5  -  0*2)^ 

Barium  propionate,  S  =  48*2071  -\-  0*371205 (^  -  0*6)  — 

o*ooi5587(^  -  o-ey. 

The  solubilities  of  the  isobutyrates,  isovalerates,  and  methylethyl- 
acetates,  have  been  given  by  Sedlitzky  (this  vol.,  p.  250). 
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Temperature  of  Conversion  of  Copper  Calcium  Acetate. 
By  L.  T.  Reicher  {Zeit.physikal.  Chem.,l,  221— 22G).— That  there  is 
a  temperature  at  which  the  crystals  of  this  salt  are  converted  into 
crystals  of  copper  acetate  and  calcium  acetate,  is  already  rendered 
probable  by  the  experiments  of  Kopp  and  Schuchardt.  Microscopical 
examination  confirms  this  supposition,  for  on  heating  the  double  salt 
up  to  about  80°,  it  separates  into  colourless  needles  of  calcium 
acetate  and  green  rhombic  crystals  of  copper  acetate.  To  determine 
the  temperature  of  conversion  exactly,  a  dilatometer  was  employed. 
The  dilatometer  was  filled  with  the  powdered  double  salt,  exhausted 
and  filled  with  mercury,  and  the  change  of  volume  at  a  given  tempe- 
rature was  observed.  It  was  found  that  the  temperature  of  conver- 
sion lies  between  78°  and  76*2°.  C.  S. 

Preparation  of  ^-lodopropionic  Acid.  By  Y.  Meyer  (Ber.,  21, 
24 — 25). — The  author  describes  in  detail  various  modifications  of  the 
method  previously  given  for  the  preparation  of  y3-iodopropionic  acid 
(Abstr.,  1887,  232).  F.  S.  K. 

Analogy  between  Ketonic  Acids  and  the  Alkyl  Sulphones  of 
the  Patty  Acids.  By  R.  Otto  (Ber.,  21,  8'.^— 99).— The  larger 
portion  of  this  paper  deals  with  the  points  of  analogy  between  the 
ketonic  acids  and  the  alkyl  sulphones  of  the  fatty  acids. 

(3-Phenylsulphonepropionic  acid,  S02Ph*CH./CH2'COOH,  is  prepared 
by  neutralising  /3-iodopropionic  acid  and  benzenesulphinic  acid  with 
sodium  carbonate,  and  heating  the  product  until  no  more  water  is 
given  oif .  It  forms  shining,  monosymmetrical  or  asymmetrical  plates, 
is  sparingly  soluble  in  cold  water,  somewhat  more  soluble  in  ether, 
and  melts  at  123 — 124°.  The  alkali  salts  are  described.  The  ethyl 
salt  is  a  thick  oil  of  a  yellow  colour,  readily  soluble  in  alcohol  and 
ether,  insoluble  in  water.  The  free  acid  is  very  stable  ;  it  does  not 
react  with  the  halogens,  is  not  attacked  by  potash  at  180°,  but  is 
totally  decomposed  at  280° ;  it  is  speedily  reduced  by  sodium  amalgam, 
the  group  PhSOj  yielding  a  sulphinate.  J,  W.  L. 

Isodibromosuccinic  Acid.  By  R.  Demuth  and  V.  Meter 
(Ber.,  21,  264 — 270). — A  repetition  of  Beilstein  and  Wiegand's  expe- 
riments on  isodibromosuccinic  acid  (Abstr.,  1882,  1051)  shows  that 
bromofumaric  acid  and  not  pyruvic  acid  is  formed  with  the  evolution 
of  some  carbonic  anhydride  when  the  barium  salt  is  treated  with 
moist  silver  oxide  in  the  dark.  Bromofumaric  acid  is  also  formed 
when  the  acid  is  heated  with  water  for  10  hours  in  a  reflux  appa- 
ratus (Kekule,  A^inalen,  Suppl.  2,  90),  and  racemic  acid  is  obtained 
when  the  silver  salt  of  the  acid  is  boiled  with  water.  Hence  the  un- 
symmetrical  formula  COOH'CH./CBr/COOH  can  no  longer  be  ascribed 
to  this  acid.  Attempts  to  prepare  an  acid  of  this  formula  by  the 
oxidation  of  aa-dibromobutyric  acid,  EtCBra'COOH,  by  displacing 
the  oxygen  of  the  carbonyl-group  in  aoetoxalic  acid  by  bromine,  and 
by  treating  ethyl  sodiomnlonate  with  ethyl  tribromacetate  and  snponi- 
fying  the  product  led  to  no  result,  the  crystalline  compound  formed 
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in  the  last  experiment  being  free  from  bromine,  whilst  ethyl  tricar- 
bintetracarboxylate,  when  treated  with  1  mol.  of  bromine  at  140° 
(compare  Abstr.,  1883,  46),  yields  a  compound  which  on  hydrolysis 
with  concentrated  hydrobromic  acid  yields  carbonic  anhydride  and  a 
crystalline  compound  free  from  bromine,  and  not  symmetrical  dibro- 
mosaccinic  acid.  W.  P.   W. 

Ethyl  Oxalacetate.     By  W.  Wisltcenus  (Ber.,  20,  3392—3394  ; 

compare  Abstr.,  1887,  234). — Ethyl  oxalacetate  is  prepared  by  shaking 
a  solution  of  ethyl  oxalate  in  four  parts  of  ether  with  sodium 
ethoxide,  previously  freed  from  alcohol  by  heating  in  a  current  of 
hydrogen  at  200°.  The  product  is  treated  with  ethyl  acetate  when 
the  sodium  compound  separates ;  the  yield  is  70  per  cent,  of  the 
theoretical.  Ethyl  oxalacetate  boils  at  131 — 132°  under  24  mm. 
pressure,  and  reacts  with  ammonia  and  with  aniline,  yielding  crystal- 
line compounds.  The  pJienylhydrazine-derivative,  CiiHi9N'204,  crystal- 
lises in  plates  melting  at  76 — 78°.  When  an  alcoholic  solution  of  the 
ethyl  salt  is  treated  with  carbamide,  the  compound  CgHKNaOs  +  EtOH 
separates  in  colourless  crystals.  The  hydroxylamine-derivaiive  is  an 
oil.  Nitrous  acid  reacts  with  ethyl  oxalacetate  in  the  cold,  with  for- 
mation of  a  crystalline  isonitroso-derivative.  IS".  H.  M. 

Ethyl  Methyloxalacetate.  By  W.  Wislicenus  and  E.  Aenold 
{Ber.,  20,  3394 — 3396). — Etlmjl  methyloxalacetate,  CgHigOsNa,  is  pre- 
pared by  the  action  of  sodium  ethoxide  and  ethyl  propionate  on 
ethyl  oxalate  dissolved  in  ether.  It  forms  a  colourless  oil,  boiling  at 
137 — 138°  under  23  mm.  pressure,  insoluble  in  water,  readily  soluble 
in  alcohol,  ether,  and  alkali ;  the  alcoholic  solution  gives  an  intense 
red  coloration  with  ferric  chloride.  When  boiled  with  alcoholic 
potash,  it  is  converted  into  oxalic  and  propionic  acids.  Boiling 
dilute  sulphuric  acid  decomposes  it  with  formation  of  propionyl- 
formic  acid  (Claisen  and  Moritz,  Trans.,  1880,  691).  The  phenyl- 
hydrazine-derivative  of  propionylformic  acid,  CH2Me*C(ISr2HPh)*COOH, 
crystallises  from  dilute  alcohol  in  plates  melting  at  144 — 145°  ;  when 
warmed   with    sulphuric   acid    and    alcohol,    and   precipitated   with 

Yi8bterjScatolecarhoxylicaGid,CJl4,<i-^-rT'^C'COOIl,  is  obtained;   this 

melts  at  164 — 165°,  decomposing  into  scatole  and  carbonic  anhydride, 
and  differs  from  Salkowski's  compound  (Abstr.,  1885,  568)  in  its 
crystalline  form  and  in  being  more  sparingly  soluble. 

K  H.  M". 
Cryoscopic  Studies  on  Racemic  Acids  and  Racemates.    By 

F.  M.  Raoult  (Zeii.physiJcal.  Ghem.  1,  186-^—189). — In  the  case  of  solu- 
tions containing  not  more  than  5  per  cent,  of  acid,  observation  shows 
that  equal  quantities  of  dextrotartaric  acid  and  racemic  acid  produce 
the  same  lowering  of  the  freezing  point,  and  it  is  inferred  that  the 
racemic  acid  is  completely  decomposed.  For  solutions  of  greater  con- 
centration, this  will  not  be  the  case ;  part  only  will  be  decomposed. 
The  fall  of  temperature  produced  by  each  unit  of  mass  of  this  part 
will  be  known  by  observation.  For  the  other,  the  fall  caused  by  each 
VOL.  LIT.  2   b 
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unifc  may  be  calculated  from  the  law  that  the  molecular  fall  of  the 
freezing  point  is  equal  to  19  for  all  orf^anic  acids.  The  actual  fall  of 
temperature  caused  by  the  whole  amount  of  racemic  acid  can  be  ob- 
served, and  a  simple  equation  will  then  give  the  amount  of  racemic 
acid  decomposed.  Thus  it  was  found  that  out  of  14*229  grams  of 
racemic  acid  dissolved  in  100  grams  of  water,  0'880  gram  remained 
undecomposed. 

In  the  case  of  the  compounds,  C4H406(NH4)Na  +  4H2O  and 
2[C4H406(NH4)N"a  +  H2O],  the  fall  of  temperature  is  the  same  for 
solutions  of  the  same  strength  up  to  about  13  per  cent.  C.  S. 

Organic  Fluorine  Compounds.  By  0.  Wallace  and  F. 
Heusler  (Annalen,  243,  219 — 244). — In  the  preparation  of  fluor- 
benzene  (Abstr.,  1887,  130),  phenol  and  diphenyl  ethei*,  PhzO,  are 
obtained  as  bye-products.  Fluorbenzene  can  be  obtained  as  a 
crystalline  mass  by  exposure  to  the  temperature  produced  by  ether 
and  solid  carbonic  anhydride.  The  index  of  refraction  for 
Frauenhofer's  line  C  is  l*463o  ;  Ao  =  0'00017.  Parafluoronitrohenzene 
melts  at  26"5°.  Parajiuor aniline  can  be  solidified  by  means  of  solid 
carbonic  anhydride.  The  acetyl-derivative,  Cf,H4F*NHAc,  melts  at 
150 — 151°.  Fluorhenzeneparadiazopiperidide,  C6H4F*N2'C5Hio,  is  an 
unstable  crystalline  substance.  Paradifluorohenzene,  C6H4F2,  is  liquid 
at  the  ordinary  temperature.  Its  sp.  gr.  is  about  I'll,  and  it  boils 
between  87"  and  89°. 

Parafluorochlorobenzene,  CeHiFCl,  prepared  from  parafluoraniline 
by  means  of  Sandmeyer's  method,  boils  at  130 — 131°.  Its  sp.  gr.  at 
15°  is  1'226.  P arafluorohromobenzene  jmelis  hetween  — 15°  and  —20", 
and  boils  at  152 — 153°.  Sp.  gr.  1*593  at  15°.  Parajiuoriodohenzene 
is  prepared  by  the  action  of  hydr iodic  acid  on  freshly  prepared  pure 
fluorbenzenediazopiperidide.  It  boils  at  182 — 184°,  and  is  decomposed 
by  strong  nitric  acid,  yielding  iodine  and  fluornitrobenzene.  Para- 
nuorphenol  boils  at  186—188°. 

Pseudocumenediazopiperidide,  CeHsMea-No'CsNHio,  is  deposited  from 
alcohol  in  thick  prisms  and  melts  at  50°.  It  is  decomposed  by  hydro- 
fluoric acid,  yielding  fluoropseudocumene,  CsHsMesF,  which  melts  at 
27°  and  boils  at  174—175°.  Chloropseudocumene  melts  at  70—71° 
and  boils  at  213 — 215°.  The  bromo- derivative  melts  at  72°  and  boils 
at  233 — 235°.  lodopseudocumene  melts  at  37°  and  boils  at  256 — 258°. 
Pseudocumenol  melts  at  71°  and  boils  at  234 — 235°.  Pifluorodiphenyl, 
CiaHgFs,  is  crystalline,  and  dissolves  freely  in  alcohol  and  ether.  It  melts 
at  88 — 89°  and  boils  at  254 — 255°.  Although  Sandmeyer's  method  of 
converting  amido-compounds  into  chloro-  and  bromo-substitution  pro- 
ducts yields  admirable  results,  it  is  not  to  be  recommended  in  the 
case  of  fluorides ;  the  decomposition  of  diazoamido-compounds  by 
hydrofluoric  acid  almost  invariably  yields  better  results  in  the  latter 
case. 

A  comparison  of  the  boiling  points  and  specific  gravity  of  the  pre- 
ceding compounds  shows  that  (1)  the  substitution  of  hydrogen  by 
fluorine  increases  the  specific  gravity,  and  has  very  slight  influence 
on  the  boiling  point  ;  (2)  the  difl^erence  in  boiling  point  between  cor- 
responding iodine  and  bromine  substitution  products,  and   between 
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bromine-  and  chlorine-derivatives  is  much  smaller  than  the  difference 
between  chlorine  and  fluorine  substitution  products.  Th>e  authors 
conclude  that  the  boiling  point  of  liquid  fluorine  is  much  lower  than 
that  of  chlorine,  and  that  it  is  probably  near  the  boiling  point  of 
hydrogen. 

Numerous  experiments  show  that  fluorine  unites  more  firmly  with 
carbon  than  chlorine,  bromine,  or  iodine  do.  W.   C.  W. 

Dichroins.  By  H.  Brunner  and  P.  Chuit  (Ber.,  21,.  249— 256).— 
Further  experiments  have  confirmed  the  view  put  forward  by  Brunner 
and  Kramer  (Abstr.,  1884,  1354)  that  compounds  analogous  to 
Liebermann's  colouring  matters  (this  Journal,  1874,  693)  are  formed 
only  from  paranitrosophenol  and  those  polyhydric  phenols  in  which 
two  hydroxyl-groups  are  in  the  meta-position  relatively  to  one  another. 
These  compounds  are  now  termed  dichroins  from  their  fluorescent  and 
dichroio  properties,  and  are  divided  into  two  groups  teirmed  a,-  and 
y3-dichroins  respectively.  The  a-dichroias  contain  the  group  CgN(0*C6)2, 
and  comprise  the  colouring  matters,  CisHigNOs,  derived  from  phenol 
(Abstr.,  1884,  1341),  Ci8Hi5lS'06  and  C36H26lS"20,o  from  resorcinol 
(Abstr.,   1885,  525),   and  CaiHaiNOe  from  orcinol   {ibid.)  ;  whilst  the 

/3-dichroins  contain  the  group  C6*N<^q^C6^  and  comprise  the  colour- 
ing matter,  CuHuNOs,  derived  from  orcinol  (ibid.),  together  with  azo- 
resovcinol,  azoresorufin  (Abstr.,  1884,  1333),  and  azoresorufjl  ether, 
C48H50N4O13  (Ber.,  18,  586),  the  last  three  compounds  being  termed 
^-resorcinol-,  di-/3-resorcinol-,  and  tetra-)8-resorcinol-dichroin  respec- 
tively. In  the  majority  of  reactions  by  which  dichroins  are  formed, 
other  colouring  matters  are  also  obtained  diff'ering  from  them  in  con- 
taining more  oxygen  and  being  destitute  of  fluorescence  ;  these  are 
termed  oxychroius. 

Acetyl- ot-'phenoldichroin,  OAc-C6H4*NO(OPh)2,  prepared  by  heating 
a-phenoldichroin  (1  part)  with  acetic  anhydride  (3  parts)  and  an- 
hydrous sodium  acetate  (2  parts)  at  140°  for  an  hour,  is  a  brown, 
amorphous  mass  soluble  in  ether,  alcohol,  &c.  Acetyljphenoloxychro'iny 
OAc-C6H4*N(OPh)2,  was  also  prepared. 

Orcinoldichrom  has  the  formula  C6H2(OH)2Me-N(0-C6H3Me-OH)2 ; 
its  ace^i/?- derivative,  C2iHi7(OAc)4N"06,  is  a  brown,  amorphous  mass 
soluble  in  ether,  alcohol,  &c. 

Thymoldichrom  was  prepared  by  Liebermann's  method  (this  Journal, 
1875,  167),  and  when  freed  from  unattacked  thymol  has  the  composi- 
tion 0[N(C6H2MePr-OH)2]2.  It  sublimes  at  140°  with  partial  ide- 
composition  forming  violet-coloured  vapours,  and  is  a  dark-violet, 
amorphous  mass,  soluble  in  alcohol,  ether,  chloroform,  and  benzene 
yielding  red  solutions  showing  pale-green  fluorescence.  The  acetyl- 
derivative,  C4oH48(OAc)4N205,  is  a  brown,  amorphous  mass,  soluble  in 
alcohol,  ether,  &c.  In  the  purification  of  thj^moldichroin  by  steam  dis- 
tillation, thymoquinone  passes  over  with  the  steam.  Experiments 
show,  however,  that  it  is  not  a  decomposition-product  of  thymoldichroin, 
and  to  explain  its  formation  the  authors  point  out  that  nitrosothymol, 
unlike  nitroso-phenol,  -resorcinol,  and  -orcinol,  seems  to  act  as  a 
qainoneoxime  in  the  formation  of  its  dichroin,  and  regard  it  as  probable 
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that  in  addition  to  this  reaction  a  second  also  occurs  in  which  a  portion 
of  the  thymol  reacts  with  thymoquinoneoxime  to  form  amidothymol 
and  thymoquinone  (compare  Sutkowski,  Abstr.,  1887,  41). 

W.  P.  W. 

Formation  of  Secondary  Aromatic  Amines.  By  A.  Pictet 
(Ber.,  20,  3422— 3424).— Ethylacetanilide  is  prepared  by  adding  75 
grams  of  finely- powdered  acetanilide  to  a  cold  solution  of  31  gr-ams  of 
caustic  potash  in  300  grams  of  95  per  cent,  alcohol ;  after  a  short 
time  the  flask  containing  the  mixture  is  fitted  with  a  reflux  condenser, 
65  grams  of  ethyl  bromide  is  added,  and  the  whole  slightly  warmed 
on  a  water-bath.  When  the  reaction  becomes  less  violent,  the  mix- 
ture is  heated  for  one  to  two  hours,  allowed  to  become  cool,  and  filtered. 
The  advantages  of  this  method  over  Hepp's  (Ber.,  10,  327)  are  that 
it  does  not  involve  the  use  of  large  amounts  of  sodium,  and  that  the 
product  is  more  easily  purified.  The  yield  of  ethylaniline  (41  per 
cent,  of  the  theoretical)  is,  however,  not  so  good  as  that  obtained  by 
Hepp's  method.  In  the  case  of  formanilide,  the  yield  is  almost 
theoretical.  N.  H.  M. 

Action  of  Sulphur  on  Dimethylaniline  and  Methylaniline. 
By  R.  MoHLAU  and  C.  W.  Krohn  (Ber.,  21,  59— 67).— When  di- 
methylaniline is  boiled  with  sulphur  for  12  hours  and  distilled,  an  oil 
boiling  at  210 — 345°  is  obtained.  When  this  is  treated  with  hydro- 
chloric acid,  it  is  separated  into  an  oil  of  indifferent  character  which 
soon  solidifies,  and  a  mixture  of  several  basic  compounds.  From  the 
latter,  Hofmann's  methenylamidophenyl  mercaptan  (Abstr.,  1887,  823, 
1039),   aniline,   and  methylaniline  were  separated.     The  indifferent 

crystalline  substance  has  the  formula  CsH^NsJ?  N^^§*^^Cn\ 

melts  at  88 — 89'',  and  boils  above  360°.  When  boiled  with  sulphur,  it 
is  converted  into  methenylamidophenyl  mercaptan,  and  seems  there- 
fore to  be  the  primary  product.  When  treated  with  nitric  acid,  the 
compound    CsHvNSg   is    changed  into   the  base    CgHvNS,    probably 

By  the  action  of  sulphur  on  methylaniline,  the  same  compounds  are 
obtained.  The  authors  think  that  at  first  a  decomposition  of  2  mols. 
of  methylaniline  into  dimethylaniline  and  aniline  must  have  taken 
place,  the  dimethylaniline  so  formed  then  reacting  with  sulphur  as 
described  above.  J.  W.  L. 

Action  of  Thiocarbonyl  Chloride  on  Secondary  Amines. 
By  O.  BiLLETER  and  A.  Strohl  (Ber.,  21,  102 — 110). — Propyl phenyl- 
thiocarhamine  chloride,  CSCl-NPhPr,  crystallises  from  light  petroleum 
in  thick,  colourless  prisms  melting  at  36°.  It  is  more  stable  in  damp 
air  than  the  corresponding  methyl  and  ethyl  compounds.  Dipropyl- 
thiocarhanilide,  CS(NPhPr)2,  forms  colourless  plates  melting  at 
103-5°.  Methi/lpropylthiocarbanilide,  NPhMe-CS'NPhPr,  prepared 
either  from  methyl  chloride  and  propylaniline  or  from  propyl  chlo- 
ride and  methylaniline,    forms    colourless  prisms  melting  at   56"5°. 
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EthylpropyUhiocarhanilide,  NPhPr'CS-NPhEt,  is  prepared  like  the 
last-named  compound  and  melts  at  66-3°.  All  these  derivatives  dis- 
solve easily  in  concentrated  acetic,  hydrochloric,  and  sulphuric  acids 
without  change,  whereas  by  warming  with  concentrated  sulphuric 
acid  or  heating  at  150°  with  hydrochloric  acid  the  secondary  base  is 
readily  eliminated. 

Alcohols  and  phenols,  the  corresponding  sulphur  compounds,  and 
also  their  metallic  salts,  react  readily  with  the  thiocarbamine  chlo- 
rides ah^eady  described,  with  formation  of  the  corresponding  thio- 
and  dithio-carbamic  acids.  Of  this  series,  the  following  were  pre- 
pared : — Ethyl  ethylphenyltJiiocarbamate,  NEtPh-CS'OEt,  prepared  by 
the  action  of  ethyl  phenylcarbamine  chloride  on  sodium  ethoxide  in 
ethereal  solution,  distils  at  143"6°  under  a  pressure  of  12  mm.  Sp.  gr. 
P066  at  15°.  It  solidifies  by  prolonged  cooling  to  a  colourless,  crys- 
talline mass  which  melts  at  18°.  Phenyl  ethylphenylthiocarhamate, 
NEtPh'CS'OPh,  forms  colourless  needles  and  melts  at  69'2°.  Phenyl 
efhylphenyldithiocarbamate,  NPhEt'CSSPh,  crystallises  in  compact, 
colourless  needles,  and  melts  at  127*8°.  Ethyl  efhylphenyldithiocarb- 
amate melts  at  6&4i°.  A  trisubstituted  thiocarbamide  is  formed  by 
the  action  of  ethyl  phenylthiocarbamine  chloride,  aniline,  &c.,  and 
can  be  isolated  by  stopping  the  reaction  after  the  mass  first  solidifies. 
It  is  decomposed  if  the  reaction  proceeds  too  far  into  thiocarbanilide 
and  aniline  hydrochloride.  A  small  quantity  of  a  dithiobiuret  is  also 
formed.  The  dithiobiurets  are  readily  obtained  by  the  further  action 
of  thiocarbamine  chloride  on  the  tertiary  carbamides  first  formed. 

Pimethyltriphenylddthiobiuret,  C^SsNsPhsMeay  prepared  from  methyl- 
phenylthiocarbamine  chloride  and  methylthiocarbanihde,  forms  yellow 
needles  melting  at  202-5°.  It  is  sparingly  soluble  in  alcohol  and 
ether,  readily  so  in  chloroform. 

PiethyltripJienyldithiohiuret,  CS2^^P^3E't2,  prepared  from  ethyl- 
phenylthiocarbamine  chloride  and  ethylthiocarbanilide,  crystallises  iii 
lemon-yellow  needles  melting  at  158°.  It  is  more  readily  soluble  than 
the  methyl  compound. 

Methylethyltriphenyldithiohiuret,  (a),  IsrEtPh-C(NPh)-S-CS-NMePh, 
prepared  from  methyl  phenylcarbamine  chloride  and  ethylthiocarb- 
anilide, forms  small,  pale  yellow  needles  melting  at  157*5°.  It  is 
soluble  in  chloroform,  sparingly  soluble  in  alcohol  and  ether.  (6.) 
NMePh-C(]N'Ph)-S-CS-NEtPh,  prepared  from  ethylphenylcarbamine 
chloride  and  methylthiocarbanilide,  forms  small,  light-yellow  needles 
like  those  of  the  (a)  compound,  and  melts  at  156*5". 

Dipropyltriphenyldithiohiuret,  C2S2N3Pr2Ph3,  prepared  from  propyl- 
phenylcarbamine  chloride  and  propyl  thiocarbanilide,  forms  shining, 
yellow  needles  melting  at  153" 7°.     It  is  soluble  in  chloroform. 

Methylpropyltriphenyldithiobiuret,  C2S2N3MePrPh  (a),  prepared 
from  methylphenylcarbamine  chloride  and  propylthiocarbaiiilide, 
crystallises  in  shining  yellow  pyramids,  melting  point  110°;  (b)  pre- 
pared from  propylphenylcarbamine  chloride  and  methylthiocarbani- 
lide, forms  yellow  pyramids  similar  to  the  (a) -derivative,  and  melts 
at  111°. 

Ethylpropyltriphenyldithiobiuret,  C2S2lS'3EtPrPh3,  {a)  prepared  from 
ethylphenylthiocarbamine  chloride  and  propylthiocarbanilide,  crystal- 
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Uses  in  pale  yellow  needles  melting  at  165'8°.  Very  sparingly  j^olnble 
in  alcohol ;  (b)  prepared  from  propylphenylthiocarbamine  chloride 
and  ethyl  *thiocarbariilide,  crystallises  in  yellow  needles  melting  at 
165°. 

Propi/UMocarhanilide,  CSN3H*Pr*Ph3,  prepared  from  propylaniline 
and  phenyl  isothiocyanate,  consists  of  colourless,  shining  needles 
which  melt  at  104'3°.  It  is  readily  soluble  in  alcohol,  and  is  decom- 
posed by  hydrochloric  acid  into  its  components.  J.  W.  L. 

Constitution  of  Mixed  Azo-compounds.  By  V.  Meyer  (J5er., 
21,  11 — 18). — The  author  had  independently  arrived  at  views  on  the 
constitution  of  the  mixed  azo-compounds  identical  with  those  brought 
forward  by  Japp  and  Klingemann  (Proc,  1887,  140). 

Compounds  of  Phenylhydrazine  with  Ketone  Alcohols.    By 

H.  Laubmann  (Annalen,  243,  244 — 248). — Benzoylcarhinolphenyl- 
hydrazone,  NaHPh  !  CPh'CHa'OH,  crystallises  in  needles,  melts  at  112°, 
and  dissolves  freely  in  alcohol  and  ether.  It  is  converted  into  an 
amorphous  product,  probably  hydroxyphenylindole,  by  the  action  of 
zinc  chloride  at  150°.  The  hydrazone  is  converted  into  the  osazone, 
N^HPhiCPh-CH  iNgHPh,  by  treatment  with  phenylhydrazine  and 
sodium  acetate  in  alcoholic  solution.  The  osazone  melts  at  152°  and 
is  soluble  in  ether,  benzene,  and  in  hot  alcohol. 

The  osazone  of  acetol  is  identical  with  the  product  v.  Pechmann 
(Abstr.,  1887,  1103)  obtained  by  the  action  of  phenylhydrazine  on 
nitrosoacetone.  W.  C.  W. 

Action  of  Phenylhydrazine  on  Dioximes.  By  M.  Poloxowsky 
(Ber.,  21,  182 — 184). — When  glyoxime  in  alcoholic  solution  is  treated 
with  an  equimolecular   proportion  of    phenylhydrazine,  an    additive 

compound,  <[pTT>^^TT\  ^^NHj'NHPh,  is  obtained.    This  crystallises 

from  alcohol  in  white  scales,  melts  at  110°,  and  is  readily  soluble  in 
alcohol,  less  so  in  ether,  and  insoluble  in  water.  Concentrated 
aqueous  soda  dissolves  it,  and  the  solution  when  heated  yields  phenyl- 
hydrazine  ;  a  like  decomposition  is  also  produced  by  concentrated 
sulphuric  acid. 

Under  similar  conditions  diphenylglyoxime  yields  an  additive  com- 
pound, C20H20N4O2,  which  crystallises  in  needles,  melts  at  149 — 150°, 
and  closely  resembles  the  preceding  derivative  in  its  properties. 

,/8-Naphthaquinonedioxime,  in  like  manner,  forms  an  additive  com- 
pound, C16H16N4O2.  This  crystallises  from  alcohol  in  tufts  of  long 
needles,  begins  to  fuse  at  105°,  and  melts  at  138°.  W.  P.  W. 

Aldines  and  Amidoacetophenone.  By  E,  Braun  and  V .  Meter 
(Ber.,  21,  19 — 21). — When  isonitrosoacetophenone  is  reduced  in 
hydrochloric  acid  solution,  it  is  completely  transformed  into  the 
hydrochloride  of  an  amidoacetophenone,  COPh'CH2*N^Il2.  This  salt 
crystallises  from  water  in  large,  hard,  colourless  crystals,  and  is  very 
stable  ;  it  can  be  recrystallised  from  hot  water,  and  forms  a  crystal- 
line platinochloride.  The  freshly  precipitated  base  redissolves  in  acids, 
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but  when  purified  bj  washing  or  recrjstallising  from  alcohol,  it 
becomes  orange-coloured,  and  completely  loses  its  basic  properties, 
being  converted  into  a  coloured  crystalline  substance,  which  resembles 
isoindole  very  closely,  and  with  which  it  is  probably  identical.     A 

ketine,  !N"-^  \  npu  y-^'  ^^  readily  obtained  from  the   monoxime 

of  benzil.  F.  S.  K. 

Formation  of  Phenylhydrazile  Acids  from  the  Anhydrides  of 
Bibasic  Acids.  By  R.  Anschutz  (Ber.,  21,  88— 89).— By  the 
action  of  phenyl  hydrazine  on  the  chloroform  or  ethereal  solutions  of 
the  bibasic  anhydrides,  the  corresponding  phenylhydrazile  acids  are 
obtained.  The  following  anhydrides  react  in  this  way :  male'ic,  suc- 
cinic, citraconic,itaconic,  camphoric,  phthalic,  diphenylmaleic,phthalic, 
diphenylmaleic,  and  dipheuylsuccinic  (compare  Hotte,  Abstr.,  1887, 
669).  J.  W.  L. 

Formation    of    Orthosulphaminecarboxylic  Acids.      By   C. 

Fahlberg  and  R.  List  (Ber.,  21,  242 — 248). — The  products  of  the 
oxidation  of  orthotoluenesulphonamide  under  different  conditions 
were  examined,  and  the  results  show  that  when  the  oxidation  is 
carried  on  in  alkaline  solutions  by  potassium  ferricyanide  (Abstr., 
1886,  804),  by  potassium  manganate,  and  by  potassium  perman- 
ganate, orthosulphaminebenzoic  acid  is  formed ;  that  when  it  is  carried 
on  in  neutral  solutions  by  permanganate,  benzoic  sulphinide  is  the 
chief  product,  a  small  quantity  of  orthosulphaminebenzoic  acid  being 
also  formed,  probably  by  the  action  of  the  alkali  produced  by  the 
decomposition  of  the  permanganate,  since  the  yield  was  much  dimi- 
nished by  adding  acid  from  time  to  time  to  neutralise  the  alkali 
formed  ;  and  that  when  it  is  carried  on  by  permanganate  in  solutions 
I'endered  acid  either  by  hydrochloric  acid,  or  by  a  current  of  carbonic 
anhydride,  orthosulphobenzoic  acid  and  potassium  nitrate  are  formed. 
Benzoic  sulphinide  is  to  be  regarded  as  the  primary  product  of  the 
oxidation,  since  on  evaporation  with  hydrochloric  acid  it  is  converted 
into  orthosulphobenzoic  acid  and  ammonia,  and  on  evaporation  with 
potassium  hydroxide  into  orthosulphaminebenzoic  acid.  Ammonia, 
alkaline  carbonates,  and  the  oxides  of  the  alkaline  earths  cannot  be 
employed  for  this  purpose;  moreover,  in  the  case  of  barium  oxide,  the 
barium  salt  of  the  sulphinide  is  obtained  (compare  this  vol.,  p.  282). 

OrtJwparadisulphaminehenzoic  acid,  [COOH  :  S02lSrH2  :  SO2NH2  = 
1  :  2  :  4],  is  obtained  either  by  oxidising  orthoparatoluenedisulphon- 
amide  with  alkaline  potassium  manganate,  or  by  evaporating 
sulphaminebenzoic  sulphinide  with  potassium  hydroxide.  It  crystal- 
lises in  slender,  satiny,  microscopic  needles,  melts  at  182 — 183°,  is 
completely  decomposed  at  250 — 260°,  and  is  very  soluble  in  water  and 
alcohol,  sparingly  soluble  in  ether.  The  salts  of  the  alkalis  and 
alkaline  earths  are  readily  soluble,  and  those  of  the  metals  are 
sparingly  soluble  in  water.  The  barium  salt,  with  5  mols.  H2O, 
crystallises  in  large,  colourless,  monoclinic  prisms,  the  copper  salt, 
with  2  mols.  H2O,  in  bright-blue,  silky  needles,  and  the  silver  salt  in 
anhydrous,  white  needles.     The  ethyl  salt  is  identical  with  that  pre- 
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pared  from  disnlpliaminebeiizoic  acid  (Abstr.,  1881,  816).  For  pur- 
poses of  compariROii,  the  corresponding  salts  of  disulphaminebenzoic 
sulphinide  were  prepared  ;  the  barium  salt,  with  3^  raols.  H2O,  crystal- 
lises in  grannlar  aggregates  of  needles,  and  the  copper  salt,  with 
4  raols.  H2O,  in  blue,  microscopic  needles  ;  the  silver  salt  is  anhy- 
drous and  indistinctly  crystalline.  W.  P.  W. 

Derivatives  of  Phenyldibromisobutyric  Acid.  By  A.  Korner 
(Ber.,  21,  276 — 277). — When  a-methylcinnainic  acid  (m.  p.  =  78°) 
dissolved  in  carbon  bisulphide  is  treated  with  bromine,  phenyl 
dibromisobutyric  acid,  CHPhBr*CMeBr*COOH,  melting  at  137°,  is 
obtained.  This,  when  warmed  with  alcoholic  potash,  yields  hroTno- 
phenylcroionic  acid,  CPhBr  !  CMe-COOH,  which  crystallises  from 
water  in  matted  needles,  and  melts  at  124°.  If  phenyldibrom- 
isobutyric acid  is  boiled  with  water,  phenylbromJiydroxyisobiityric 
acid  is  formed,  melting  at  148°.  In  both  cases,  the  yield  of  the  acid  is 
small,  the  chief  product  heing  pheny lb romo propylene,  CgHgBr  ;  this  is  a 
colourless  liquid,  of  pleasant  odour,  and  boils  at  226°  with  decomposi- 
tion. When  treated  with  alcoholic  potash,  it  is  converted  into  pheny l- 
allylene,  CPh  :  CMe ;  this  is  a  pale-yellow  liquid  of  unpleasant  odour, 
boils  at  185°,  and  yields  with  bromine  a  liquid  dlbromide,  which  boils 
at  250 — 255°  with  the  evolution  of  much  hydrogen  bromide,  and  a 
solid  tetrabromide,  which  crystallises  in  lustrous  plates  and  melts  at 
75°.  On  treatment  with  an  aqueous  solution  of  mercuric  chloride, 
phenylallylene  forms  a  white,  amorphous  compound, 

2C,H«,3HgO,3Hga, 

which  when  heated  with  hydrochloric  acid  yields  not  phenylallvlene 
but  phenyl  ethyl  ketone,  COEtPh.  W.  P.  W. 

Parisobutylorthohydroxybenzoic  Acid.      By  L.  v.  Dobrzycki 

(X  pr.  Ghent.  [2],  36,  389— 400).— Anhydrous  sodium  isobutyl- 
phenoxide  was  prepared  by  adding  the  exactly  equivalent  quantity  of 
isobutylphenol  (Liebmann,  Abstr.,  1882,  171)  to  alcoholic  sodium 
ethoxide,  evaporating  off  the  alcohol,  and  drying  the  phenoxide  at  140 
— 150°  in  a  stream  of  hydrogen.  The  dry  phenoxide  was  then  treated, 
under  pressure,  with  carbonic  anhydride,  which  was  rapidly  absorbed 
with  evolution  of  much  heat,  sodium  isobutylphenyl  carbonate  being 
formed.  When  this  substance  was  heated  for  some  time  at  130 — 
160°  it  yielded  sodium  parisobutylorthohydroxybenzoate.  The  free 
acid,  C4H9"C6H3(OH)-COOH,  is  soluble  in  boiling  water,  volatile  in 
steam,  and  crystallises  in  long,  thin,  glistening,  white  needles.  It 
dissolves  readily  in  alcohol,  ether,  and  chloroform.  The  aqueous 
solution  gives  an  intense  violet  coloration  with  ferric  chloride.  The 
metallic  salts  are  not  well  characterised.  The  inethyl  saZ^  yields  large, 
colourless  prisms,  melts  at  54°,  and  boils  at  266°.  It  is  easily  soluble 
in  alcohol  and  ether.  Cold  soda  converts  it  into  a  white  mass  probably 
of  the  formula  C4H9-C6H3(ONa)-COOMe.  The  ethyl  salt  is  a 
colourless  aromatic  liquid  boiling  at  276°.  The  phenyl  salt  yv as 'p^'B' 
pared  by  heating  the  acid  with  phenol  at  130°,  and  adding  the  requi- 
site quantity  of  phosphoric  chloride  in  small   quantities.     It  forms 
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long,  glistening  needles,  sparingly  soluble  in  cold  ethyl  and  methyl 
alcohols,  easily  in  ether,  and  melts  at  68°.  Dilute  soda  does  not 
attack  it  in  the  cold,  but  saponifies  it  on  heating.  When  heated  in  a 
reflux  apparatus,  cai'bonic  anhydride  is  evolved,  and  phenol,  isobutyl- 
phenol,  and  isohutylbenzophenoxide,  C17H16O2,  are  formed.  The  latter 
compound  is  now  being  investigated. 

When  isobutylphenol  is  treated  with  phosphoric  chloride,  isohutyl- 
chlorohenzene  is  formed.  The  oxidation  of  this  compound  proved 
difficult,  potassium  chromate  and  sulphuric  acid  solution  being  with- 
out action,  whilst  chromic  acid  in  acetic  solution  caused  complete 
oxidation.  When  heated  for  a  long  time  at  190°  with  dilute  nitric 
acid,  however,  it  yielded  parachlorobenzoic  acid.  Liebmann's  iso- 
butylphenol is,  therefore,  the  para-compound,  and  from  analogy  and  a 
consideration  of  its  properties  there  is  little  doubt  that  the  acid 
described  above  has  the  constitution  [OH  :  COOH  :  C4H9  =  1:2:4]. 

L.  T.  T. 

«-Methylcinnamic  Acid.  By  P.  Eaikow  {Ber.,  20, 3396—3397). 
— In  preparing  a-methylcinnamic  acid  (phenylcrotonic  acid)  by 
Perkin's  method,  and  recrystallising  the  product  from  light  petroleum, 
two  acids  were  obtained  having  the  same  composition.  The  one 
crystallises  in  plates  melting  at  81 — 82°,  the  other  in  needles  melting 
at  74°.  When  the  latter  is  often  recrystallised,  it  is  converted  into 
the  acid  of  higher  melting  point.  The  relative  amounts  of  the  two 
acids  is  influenced  by  the  temperature  at  which  the  reaction  between 
the  benzaldehyde,  propionic  acid,  and  sodium  acetate  takes  place. 
At  135°,  24  per  cent,  of  the  plates  and  30  per  cent,  of  the  needles  are 
obtained,  whilst  at  175°  only  the  needles  (56  per  cent.)  are  formed. 
The  two  acids  dilfer  only  slightly  in  solubility.  N.  H.  M. 

Benzeneazomalonic  Acid.  By  R.  Meter  (J5er.,  21,  118 — 119). 
— Benzeneazomalonic  acid,  prepared  from  diazobenzene  chloride  and 
ethyl  malonate,  is  identical  with  the  phenylhydrazide  of  mesoxalic  acid. 

J.  W.  L. 

Action    of  Phthalic    Anhydride    on    Amido-acids.      By   L. 

Reese  (Ber.,  21,  277—  278). — a-Leucinphthaloic  acid  (this  vol.,  p.  148) 
can  be  obtained  by  adding  the  calculated  quantity  of  phthalyl 
chloride  to  a  boiling  solution  of  leucine  in  alcoholic  potash,  and  con- 
tinuing the  boiling  of  the  alkaline  solution  for  onfe  minute  ;  on 
cooling,  the  potassium  salt  crystallises  in  small,  slender,  concentrically- 
grouped  needles,  and  yields  the  acid  on  treatment  with  dilute  sul- 
phuric acid  and  extraction  with  ether. 

Phthalyldisar cosine.  G^JIxq^iOz,  is  formed  when  phthalic  anhydride 
(5  parts)  is  heated  at  140 — 150°  with  sarcosine  (6  parts).  It  crys- 
tallises in  lustrous  needles,  melts  at  168°,  and  is  readily  soluble  in 
water  and  boiling  alcohol,  sparingly  soluble  in  ether,  and  insoluble  in 
chloroform  and  light  petroleum.  A  sodium  salt  could  not  be  pre- 
pared, since  the  compound  is  decomposed  into  its  constituents  by  the 
action  of  alkalis ;  a  similar  decomposition  also  occurs  when  it  is 
heated  with  concentrated  hydrochloric  acid.  W.  P.  W. 
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Azotoluenesulphonic  Acid.  By  J.  V.  Janovsky  (Ber.,  21,  119 — 
122). — By  appropiate  manipulation,  it  is  possible  to  directly  sul- 
pbonate  azotoluene. 

Azotoluenesulphonic  acid, 

CeHiMe-N^-CeHaMe-SOsH  [Me  :  N^ :  Me  :  SO3H  =  4:1:4:3], 

is  obtained  by  the  action  of  fuming  sulphuric  acid  on  parazotolnene, 
care  being  taken  that  the  temperature  is  kept  below  100"  ;  the  best 
result  is  obtained  by  the  employment  of  an  acid  containing  about 
24  per  cent.  SO3,  when  the  temperature  produced  by  the  reaction 
does  not  exceed  80°.  It  crystallises  with  5  mols.  H2O  in  orange- 
red  tables,  sparingly  soluble  in  cold  water.  The  potassium  (with 
5  mols.  HoO),  sodium  (4|-  mols.  H2O),  calcium,  barium  (11  mols.  H2O), 
lead  and  zinc  salts  are  described.  When  nitrated,  it  yields  a  nitro- 
acid,  NOa'CuHigNa'SOsH  +  H2O,  crystallising  in  small,  yellow  needles, 
readily  soluble  in  hot  water ;  several  salts  were  prepared.  The  cor- 
responding amic?o-acid  crystallises  in  pale-yellow  needles,  and  toge- 
ther with  the  hydrazo-acid  also  obtained,  will  be  described  later.  A 
&ro???o-acid,  Ci4H]2Br]Sr2*S03H,  was  prepared,  crystallising  in  tufts  of 
long  needles  ;  the  potassium  and  calcium  salts  are  described.  Proof 
of  the  constitution  assigned  above  to  the  sulphouic  acid  is  obtained 
when  it  is  treated  with  tin  and  hydrochloric  acid,  paratoluidine 
hydrochloride,  and  paratoluidineorthosulphonic  acid  [Me:  S03H:NH2 
=  1:2:4]  being  formed.  A.  J.  G. 

Ethylindole.  By  A.  Pictet  and  L.  Duparc  {Ber.,  20,  3415  — 
3422). — 'd' -Ethylindole  \&  prepared  as  follows: — 30  grams  of  aniline 
is  added  to  50  grams  of  zinc  chloride,  and  the  whole  mixed  with 
35  grams  of  lactic  acid ;  200  to  300  grams  of  sand  being  added  to  pre- 
vent frothing.  It  is  then  heated  in  a  copper  retort.  The  oily  products 
of  several  fractions  are  united,  dissolved  in  ether  and  shaken  with 
small  amounts  of  dilute  hydrochloric  acid  until  no  more  basic  sub- 
stance is  dissolved ;  the  ethereal  solution  is  then  distilled.  It  is  a 
bright  yellow  oil,  boiling  at  282 — 284°  (corr.),  very  sparingly  soluble  in 
water,  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform,  Ac. ; 
it  distils  readily  with  steam.  When  the  alcoholic  solution  is  treated 
with  hydrochloric  acid  and  a  chip  of  pine,  it  gives  an  intense  red 
colour.  The  solution  in  chloroform  gives,  on  addition  of  a  few  drops 
of  a  dilute  solution  of  bromine  in  chloroform,  an  intense  violet  colora- 
tion, resembling  that  of  potassium  permanganate.  The  picrate  melts 
at  143°.      Ethylindole  resembles  scatole  in  its  general  behaviour. 

The  basic  substance  formed  in  the  preparation  of  ethylindole  is 
quinaldine  (compare  Wallach  and  Wiisten,  Ber.,  16,  2067). 

Propionylorthotoluidine,  CeHiMe-NH-COEt  [Me  :  NH-COEt  =  1:2], 
is  readily  obtained  by  boiling  orthotoluidine  with  propionic  acid  for 
six  hours.  It  crystallises  from  benzene  in  white  needles  an  inch 
long,  melts  at  87°,  and  is  readily  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  &c.,  sparingly  soluble  in  hot  water.  It  boils  at  298 — 
299°  (corr.)  under  730  mm.  pressure.  When  oxidised  with  potassium 
permanganate,  it  is  converted  into  j)ropionylorthamidobenzoic  acid, 
COOH-CeHi'NH-COEt.     This  crystallises   from  water   in  white,  flat 
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needles,  melts  at  117°,  decomposes  at  180°  and  is  readily  soluble 
in  alcohol,  ether,  and  in  hot  water.  The  silver  salt  crystallises 
from  water  in  small,  white  needles.  N.  H.  M. 

Dimethylindole.  By  L.  Wolff  (Ber.,  21,  123— 126).— Aniline 
reacts  with  /^-bromolaevulinic  acid,  forming  dimethylindole,  CioH,iN. 
The  vapour-density  shows  that  this  is  the  product  of  the  reaction  and 
not  a  compound  of  twice  this  molecular  formula,  as  the  author  sug- 
gested in  a  former  paper  (Abstr,,  1887,  464 — 465).  This  indole  is 
identical  in  all  respects  with  the  2' .  3'  dimethylindole  obtained  by 
E.  Fischer  (Abstr.,  1887,  149).  J.  W.  L. 

Isatoic  Acid,  By  G.  Schmidt  and  E.  v.  Meyer  (/.  jjr.  Chem.,  [2], 
36,  370—389). — When  isatoic  acid  is  heated  in  closed  tubes  at  10U° 
with  excess  of  ethyl  alcohol,  hydrogen  ethyl  oarhoxylanthranilate, 
COOEt-CeHi'I^H-COOH,  is  formed.  It  crystallises  in  thin,  colourless 
needles,  melts  at  126°,  and  is  soluble  in  boiling  water.  When  heated 
with  hydrochloric  acid  in  closed  tubes  at  150,°  this  substance  yields 
carbonic  anhydride,  ethyl  chloride  and  anthranilic  acid  hydrochloride. 
The  salts  of  this  acid  are  crystalline ;  the  silver  salty 

COOEt-C6H4-NH-COOAg, 

forms  white,  microscopic  needles  or  prisms,  which  are  soluble  in 
alcohol  and  sensitive  to  light. 

When  methyl  alcohol  is  substituted  for  ethyl  alcohol  in  the  above 
reaction  hydrogen  methyl  carhoxyanthranilate,  COOMe*C6H4'NH-COOH, 
is  formed.  This  crystallises  in  minute  needles,  soluble  in  boiling 
water  and  melting  at  176°.  The  silver  salt  forms  small  needles  which 
are  less  stable  than  the  ethyl  compound.  When  heated  with  hydro- 
chloric acid  at  120°,  the  methyl  compound  dissolves,  but  on  cooling 
crystallises  out  again  unchanged.  When  heated  at  200°  with  an  in- 
dilf erent  substance,  such  as  glycerol,  carbonic  anhydride  is  evolved,  and 
methyl  anthranilate  is  formed. 

With  phenol  at  180°,  isatoic  acid  yields  phenyl  anthranilate, 
NH2'C6H4'COOPh,  but  no  carboxyl-derivative.  The  phenyl  salt 
crystallises  in  colourless  needles  melting  at  70°.  It  is  easily  soluble 
in  alcohol  and  in  ether,  sparingly  so  in  boiling  water.  It  is  slightly 
volatile  in  a  current  of  steam. 

When  warmed  with  freshly  precipitated  ferrous  hydrate  in  the 
presence  of  excess  of  soda,  isatoic  acid  is  reduced  to  anthranilic  acid. 
With  zinc-dust  and  acetic  acid,  isatoic  acid  yields  anthranilcarboxylic 

acid,  <^?r>N-COOH. 

When  isatoic  acid  is  heated  with  glacial  acetic  acid,  carbonic 
anhydride  is  evolved,  and  a  compound  of  the  formula  0351127^506 
formed.  This  substance  is  almost  insoluble  in  the  usual  solvents,  and 
only  melts  at  a  very  high  temperature.  At  150°,  it  is  soluble  in 
ammonia,  but  crystallises  out  again  unchanged  on  cooling.  With 
hydrochloric  acid  at  190°,  it  yields  anthranilic  acid  hydrochloride.  It 
dissolves  in  cold  concentrated  sulphuric  acid  with  slight  darkening, 
but  is  reprecipitated  unchanged  on  the  addition  of  water.     50  per 
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cent,  sulphuric  acid  at  160"  converts  it  into  anthranilic  acid.  The 
compound  is  probably  formed  from  5  raols.  of  isatoic  acid  by  the  sepa- 
ration of  4  mols.  of  water.  If  acetic  anhydride  is  used  in  place  of 
acetic  acid,  carbonic  anhydride  is  evolved,  and  acetylanthranilic  acid 
is  formed. 

Meyer  has  already  pointed  out  (Abstr.,  1885,  666)  that  anthranil- 
carboxylic  acid  is  formed  from  isatoic  acid  by  oxidising  as  well  as  by 
reducing  agents. 

From  a  careful  consideration  of  all  the  experimental  results 
obtained,  the  authors  ccnclude  that  isatoic  acid  is  really  identical  and 
not  isomeric  with  anthranilcarboxylic  acid,  and  that  the  seeming 
differences  of  properties  are  due  to  the  presence  in  isatoic  acid  of 
small  quantities  of  a  yellow-coloured  impurity.  This  impurity,  which 
modifies  the  properties  o-f  the-  acid,  is  not  removed  by  the  ordinary 
methods  of  purification,  but  is  destroyed  by  strong  oxidising  or 
reducing  agents. 

Finally,  the  authors  are  inclined  to  think  that  the  ethyl-compound 
described  above  is  perhaps  identical  with  that  obtained  by  Weddige  by 
the  action  of  ethyl  chlorocarbonate  on  anthranilic  acid,  in  which  case 
its  constitution  would  be  COOH-CeHi-NH-COOEt,  and  that  of  the 
methyl-compound  analogous  to  it.  L.  T.  T. 

Action  of  Glyoxal  on  Aromatic  Amines.  By  O.  Hinsbeeg 
(Ber.,  21,  110 — 118). — It  is  easy  to  obtain  reactions  between  aromatic 
monamines  and  glyoxal,  if,  instead  of  employing  the  latter  in  the  free 
state,  its  compound  with  sodium  hydrogen  sulphite  is  used. 

Anilidoacetanilide,  NHPh*CH2'C0*NHPh,  is  prepared  by  heating 
aniline  and  glyoxal  sodium  hydrogen  sulphite  with  dilute  alcohol  in 
the  water- bath  for  20  to  30  hours.  The  melting  point,  112—118°,  is 
found  to  be  rather  higher  than  has  previously  been  stated.  Under 
like  conditions,  paratoiuidine  gives  paratoluidoaceiotoluide. 

When  /3-naphthylamine  is  heated  with  glyoxal  sodium  hydrogen 
sulphite  in  alcoholic  solution,  the  reaction  takes  another  course  and 
the  sodium  salt  of  yS-naphthoxindolesulphonic  acid  separates.  The  free 
acid  could  not  be  obtained.  The  potassium  salt,  CioHgN'SOaK,  crystal- 
lises in  white  plates,  and  when  beated  with  aqueous  hydrochloric  or 
sulphuric  acid  at  80 — 90°  yields  y^-naphthoxindole  whilst  much  sul- 
phurous anhydride  is  evolved. 

^-Naphthoxindole,    CioHe-C^p-rT  ^CO,    ei'ystallises    in    pale    green 

needles,  melts  at  234°,  and  is  sparingly  soluble  in  water,  readily  in 

alcohol,  ether,  and  glacial  acetic  acid.     It  dissolves  in  potash  without 

decomposition,  and  is  insoluble  in  mineral  acids,  but  with  concentrated 

sulphuric  acid  it  gives  a  bluish-green  coloi*ation  which  disappears  on 

NH'CO— 
dilution.     The  isonitroso-compoundx  C)ioH6<]p/^QTTN^,  prepared  by 

the  action  of  nitrous  acid,  forms  slender^  reddish-yellow  needles,  and 
melts  at  240°. 

NH 

^-Naphthisatin,     CioH6<^QQ>COy  is  prepared   by  reducing   iso- 

nitroso-j8-naphthoxindole    in    dilute   alcoh®»lic   solution   by   zinc   and 
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hydrochloric  acid,  and  treating  the  colourless  liquid  so  obtained  with 
ferric  chloride.  It  forms  slender,  red  needles,  melts  at  248°,  is 
moderately  soluble  in  the  ordinary  solvents,  and  resembles  isatin  in 
its  chemical  behaviour. 

From  a-naphthylamine,  the  corresponding  a-compounds  were  ob- 
tained in  similar  manner.  The  sodium  and  silver  salts  of  a-naphth- 
indolesulphonic  acid  were  prepared,  but  the  free  acid  could  not  be 
obtained. 

x-Naphthoxindoh  crystallises  in  colourless  needles,  melts  at  245°,  is 
insoluble  in  aqueous  soda,  and  gives  a  greenish-black  coloration  with 
ferric  chloride  and  hydrochloric  acid.  The  isonitroso-compound  forms 
yellowish-red  needles,  sinters,  and  turns  black  at  230°,  and  is  com- 
pletely fused  at  260°. 

a-NaphthisaUn  forms  red  needles,  melts  at  255°;  the  phenyl- 
hydrazide  melts  at  268 — 270°.  Neither  of  the  naphthisatins  give 
the  blue  coloration  with  sulphuric  acid  and  benzene  containing 
tbiophen.  A.  J.  G. 


Condensation-compounds  of  Metanitrobenz aldehyde  with 
Benzene  and  Toluene.  By  0.  Tschacher  (£er.,  21,  188—191).— 
Metanitrotriphenylmethaiie,  CHPh2*C6H4-NOo,  is  formed  when  a  solution 
of  metanitrobenzaldehyde  in  benzene  is  shaken  with  half  its  volume 
of  sulphuric  acid ;  it  crystallises  from  light  petroleum  in  colourless 
crystals,  and  melts  at  90°.  When  reduced  in  acetic  acid  solution  with 
zinc-dust,  it  yields  the  amido-derivsitive,  which  crystallises  from  ether 
in  short  needles,  melts  at  120°,  and  forms  a  hydro  chloride, 

Gi9Hi5-]SrH2,HCl. 

The  ace^T/Z-derivative,  CigHis'NHAc  crystallises  in  colourless,  nacreous 
scales,  melts  at  115°,  and  is  soluble  in  alcohol. 

When  metanitrotriphenylmethane  in  carbon  bisulphide  solution  is 
treated  with  the  calculated  quantity  of  bromine  and  exposed  to  sun- 
light, an  oil,  probably  dgHuBr'NOo,  is  obtained  which  on  treatment 
with  potassium  acetate  in  acetic  acid  solution,  and  subsequent  hydro- 
lysis with  aqueous  potash,  yields  metanitrotriphenyl  carbi7iol, 

NO^-CigHu-OH. 

This  crystallises  from  light  petroleum  in  colourless  crystals,  and  melts 
at  75°  ;  when  reduced,  it  is  converted  into  the  ami'cZo-derivative,  which 
crystallises  from  ether  in  colourless,  stellate  forms,  melts  at  155°,  a^d 
yields  an  acetyl-deviYSitiye,  OH* CigHu'NH Ac,  crystallising  in  colourless, 
nacreous  scales  and  melting  at  164°. 

Metanitrophenylditolylmethane,  CH(C6H4Me)2*C6H4-!N'03,  is  obtained 
by  treating  a  solution  of  metanitrobenzaldehyde  in  toluene  with 
sulphuric  acid  in  the  cold.  It  crystallises  from  light  petroleum  in 
colourless  iorms,  and  melts  at  85°.  W.  P.  W. 


Action  of  Dichlorether  on  Phenol.     By  J.  Wislicenus  and  K. 
Reinhardt  (An7iale7i,  243,  151 — 165). — Dichlorether  acts  on  phenol, 
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forming  ethenyltriphenol,  HO*C6TT4*CH2'CH*(C6Hi*OH)2,  and  other 
products.  If  less  than  3  mols.  of  phenol  are  taken,  an  insoluble  resin 
is  formed.  The  crude  product  is  dissolved  in  alkali,  repreci  pita  ted  by 
hydrochloric  acid,  and  distilled  in  a  current  of  steam  to  remove  the 
excess  of  phenol.  These  three  operations  must  be  repeated  several 
times.  Ethenyltriphenol  yields  a  triacetate  soluble  in  ether,  alcohol, 
chloroform,  acetone,  benzene,  aniline,  phenol,  and  acetic  acid.  The 
acetic  acid  solution  is  oxidised  by  ferric  chloride,  yielding  isorosoUc 
acid,  C20H16O3,  a  dark,  carmine-red,  amorphous  powder.  Isorosolic  acid 
yields  a  sulphonic  acid.  From  an  acetic  acid  solution  of  isorosolic 
acid,  chromic  acid  throws  down  an  amorphous  insoluble  compound 
containing  chromium. 

w.  c.  w. 

Action  of  Dichlorether  on   the    Dihydroxybenzenes.      By 

J.  WiSLiCENUS  and  M.  Siegfried  (Annalen,  243, 171 — 192). — Ethenyl- 
triresorcinol,  C2H.^[Ceili{0}i)'i]i,  is  formed  by  the  action  of  dichlorether 
(14  grams)  on  33  grams  of  resorcinol  dissolved  in  300  grams  of 
benzene.  It  is  a  pale-red,  amorphous  powder  soluble  in  water,  alkalis, 
alcohol,  acetone,  and  in  strong  acetic  acid.  It  is  precipitated  by 
hydrochloric  acid  from  alkaline  solutions,  and  after  the  precipitate 
has  been  dried  in  a  vacuum,  it  is  sparingly  soluble  in  water,  alcohol,  and 
acetic  acid.  A  monacetic  derivative  is  obtained  by  the  action  of 
glacial  acetic  acid  at  85°.  It  is  insoluble  in  the  ordinary  solvents,  and 
is  converted  into  an  insoluble  hexacetate  by  the  action  of  acetic 
anhydride  at  200°.  By  the  action  of  acetic  anhydride  on  ethenyl- 
triresorcinol  at  170°,  an  amorphous  hexacetate  is  obtained  which  is 
soluble  in  acetone,  chloroform,  benzene,  and  acetic  acid.  A  chocolate- 
coloured,  amorphous  substance  is  formed  by  boiling  ethenyltriresorcinol 
with  glacial  acetic  acid  and  ferric  chloride.  When  freshly  prepared, 
it  is  soluble  in  alcohol,  acetone,  and  acetic  acid.  It  also  dissolves  in 
alkalis,  yielding  a  cherry-red  solution.  It  yields  a  pentacetate, 
C2oHii(Ac)506.  When  bromine  acts  on  ethenyltriresorcinol,  two 
hydrogen-atoms  are  eliminated  and  six  are  substituted  by  bromine, 
yielding  C2oHioBr606,  a  substance  soluble  in  alcohol,  ether,  acetone, 
cMoroform  and  acetic  acid. 

Etlienyltricatecliol  is  obtained  as  an  amorphous  compound  by  the 
action  of  dichlorether  on  a  mixture  of  pyrocatechol  and  benzene.  It  is 
soluble  in  alcohol,  acetone,  acetic  acid,  and  alkalis.  It  yields  a  hexacetate. 
On  oxidation  with  ferric  chloride,  it  loses  two  atoms  of  hydrogen,  but 
the  product  could  not  be  obtained  in  a  pure  state,  although  its  pent- 
acetate,  C2oIIii(Ac)50g,  was  prepared.  Bromine  converts  ethenyltri- 
catechol  into  the  hexabromide,  C2oHiiBr506j  from  which  the  pent- 
acetate,  CooHsBreAcsOe,  was  obtained. 

EtJienyltriquinol  is  prepared  by  the  action  of  dichlorether  on  a 
solution  of  quinol  in  warm  ethyl  acetate.  It  is  an  amorphous  substance, 
soluble  in  alcohol,  acetone,  acetic  acid,  and  in  alkalis.  The  hexacetate 
is  soluble  in  acetone,  chloroform,  and  acetic  acid.  Ethenyltriquinol 
yields  a  green  colouring  matter,  CsoHisOe,  when  it  is  treated  with 
ferric  chloride  ;  a  bromide,  C2oH7Br906,  can  also  be  prepared.  When  an 
excess  of  dichlorether   acts  on  a  solution  of  quinol  in  ethyl  acetate, 
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a  resin  and  a  soluble  compound   are  formed.     The  latter  resembles 
ethenyltriquinol,  but  has  the  composition  C16H13CIO4. 

w.  c.  w. 

Action  of  Sulphur  on  the  Salts  of  Aromatic  Hydroxy-com- 
pounds.  ByM.  Lange  (Ber.,  21,  260— 264).— When  /3-naphthol  is 
dissolved  in  aqueous  soda  and  boiled  with  an  excess  of  sulphur,  the 
latter  dissolves  and  dihydroxydinapMliyl  disulphide,  S2(CioH6-OH)2,  is 
formed.  This  crystallises  in  vrhite,  opaque  needles,  melts  at  210° 
(uncorr.)  and  is  insoluble  in  water,  sparingly  soluble  in  ethyl  alcohol, 
readily  soluble  in  acetic  acid,  benzene,  amyl  alcohol,  alkalis,  and  alka- 
line sulphides.  From  the  mother-liquors,  a  second  compound  of  like 
composition  can  be  separated,  which  crystaUises  in  long,'  yellow 
needles,  melts  at  168 — 170°,  is  more  soluble  in  all  solvents  than 
dihydroxydinaphthyl  disulphide,  and  is  also  distinguished  from  it  by- 
its  greater  acidity.  Both  compounds  yield  y3-naphthol  on  distillation 
and  when  heated  with  alkalis  or  ammonia  at  150°.  Dihydroxydinaph- 
thyl disulphide  is  alone  formed  when  y8-naphthol  is  heated  with 
sulphur  and  lead  oxide  at  180 — 200°. 

Resorcinol,  when  treated  in  like  manner,  yields  a  compound, 
CeHiOsSa,  provisionally  termed  fchioresorcinol.  It  is  a  yellow  powder, 
which  carbonises  before  fusion,  and  is  almost  insoluble  in  the  ordinary 
solvents,  but  readily  soluble  in  alkalis,  alkaline  carbonates,  and  alka- 
line sulphides.  W.  P.  W. 

Action  of  Fuming  Sulphuric  Acid  on  «-Naphthylamine 
Hydrochloride.  By  U.  Mauzelius  (Ber.,  20,  3401— 3404).— The 
sulphonic  acid  prepared  by  Witt  (Abstr.,  1886,  554),  by  the  action  of 
fuming  sulphuric  acid  on  a-naphthylamine  hydrochloride,  is  shown  to 
be  iB-amidonaphthalenesulphonic  acid.  The  acid  was  prepared  exactly 
as  described  by  Witt  (loc.  cit.),  and  was  purified  by  means  of  the 
calcium  salt.  The  different  results  obtained  by  Witt  appear  to  be  due 
to  the  presence  of  some  impurity.  N.  H.  M. 

a-Naphthaldehyde.  By  E.  Bambeeger  and  W.  Lodter  (Ber.,  21, 
256 — 260). — Whenequimolecularproportionsof  a-naphthabenzylamine 
hydrochloride  and  sodium  nitrite  are  dissolved  in  water,  the  nitrite  of 
the  base,  CioH7'CH3']N'H2,HN02,  is  obtained ;  this  crystallises  from 
water,  in  which  it  is  sparingly  soluble,  in  long,  slender  prisms,  and 
melts  and  suddenly  decomposes  at  148'5°. 

M-Naphthahenzyl  odcohol,  CioHv'CHa'OH,  is  prepared  by  diazotising 
the  amine.  It  crystallises  in  long,  lustrous  needles,  melts  at  59 — 60?, 
boils  at  301°  (corr.)  under  715  mm.  pressure,  and  is  readily  soluble 
in  alcohol  and  ether,  less  soluble  in  hot  water.  On  oxidation  with 
potassium  dichromate  and  sulphuric  acid,  it  is  converted  into  oc-naph- 
thaldehyde,  Cioll7'CHO.  This  is  a  thick,  pale-yellow  oil  of  slightly 
aromatic  odour,  which  boils  at  291*6°  (corr.)  without  decomposition 
and  gives  the  characteristic  aldehyde  reactions  ;  the  phenylhydrazide 
crystallises  in  lustrous,  bright-yellow  scales  and  melts  at  185°.  On 
treatment  with  nitric  acid  (sp.  gr.  =  L"47)  at  —  5- — 0°,  a  mixture  of 
nitraldehydes  is  obtained,  one  of  which  crystallises  in  lustrous,  pale- 
yellow  needles,  melts  at  136°,  is  very  sparingly  soluble  in  cold  alcohol^ 
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and  does  not  give  a  colour  reaction  with  acetone  and  aqneons  soda. 
a-Naplitbaldehyde  could  not  be  obtained  by  distilling  calcium 
a-naphthoate  with  calcium  formate.  W.  P.  W. 

1  :  4'  Bromonaphthalenesulphonic  Acid.  By  R.  Mauzeltus 
(Ber.,  20,  3404 — 3407). — 1  :  4'  Bromonaphthalenesulphonic  acid 
(Darmstadter  and  Wichelhaus,  Annalen,  152,  303)  is  prepared  by 
adding  1  :  4'  diazonaphthalenesulphonic  acid  to  warm,  strong  hydro- 
bromic  acid ;  the  solution  is  neutralised  with  potassium  carbonate, 
the  potassium  salt  recrystallised  from  hot  water,  dried  and  rubbed 
with  phosphorus  pentachloride ;  the  product  is  then  treated  with 
water,  extracted  with  ether,  and  crystallised  from  glacial  acetic  acid. 
The  chloride  is  heated  with  water  at  130°.  The  impure  acid  melts 
at  126°.  The  harium  salt  (with  2  mols.  HgO)  is  sparingly  soluble ; 
the  silver  salt  crystallises  in  pale-yellow  lustrous  scales.  The  chloride 
crystallises  in  well-formed  crystals  melting  at  94°.  The  amide  forms 
yellowish  needles  melting  at  232 — 233°.  The  ethyl  salt  crystallises 
well,  dissolves  readily  in  alcohol,  chloroform,  and  ether,  &c.,  and 
melts  at  61°  (compare  also  Jolin,  Verhand.  d.  schwed.  Ahad.  d.  Wisseta.^ 
1877,  No.  7).  K  H.  M. 

Reduction  of  the  Thiamides  of  Aromatic  Acids.  By  E.  Bam- 
berger and  W.  LoDTER  {Ber.,  21,  51 — 56). — When  an  aromatic 
thiamide  is  reduced  with  zinc  and  hydrochloric  acid,  a  benzylaraine 
base  is  not  the  only  product,  a  hydrocarbon  is  obtained  at  the  same 
time  in  quantities  of  about  1  to  2  per  cent,  of  the  thiamide  employed. 

Symmetrical  di-d-naphthylethane,  Ck.Hv'CHo'CHo'CioHv,  is  formed  in 
the  reduction  of  a-naphthothiamide  in  alcoholic  solution  ;  on  evapoi-a- 
tion,  an  oily  resinous  mass  is  obtained ;  this  is  treated  with  soda,  and 
the  oil  which  separates  is  distilled.  As  soon  as  the  naphthobenzylamine 
has  passed  over,  the  thermometer  rises  rapidly  above  360°  and  a  thick 
yellow  oil  distils,  and  in  a  short  time  solidifies.  The  dinaphthylethane 
thus  obtained,  after  purification  and  crystallisation  from  alcoholic 
benzene,  forms  shining,  hexagonal  plates  which  are  readily  soluble  in 
benzene  and  chloroform,  less  so  in  ether,  and  sparingly  soluble  in 
alcohol  with  a  green  fluorescence.  The  crystals  are  greenish -yellow, 
and  melt  at  160°  to  a  yellow  oil  with  moss-green  fluorescence. 

Symmetrical  di- fi-napJithylethane  is  obtained  by  extracting  with 
benzene  the  resinous  product  formed  in  the  reduction  of  /3-naphtho- 
thiamide.  It  crystallises  from  benzene  and  chloroform  in  shining 
silver-white,  plates  melting  at  253",  is  only  sparingly  soluble  in 
ordinary  solvents,  most  readily  in  chloroform  and  benzene,  and  less 
so  in  boiling  alcohol  and  ether;  the  solutions  have  a  blue- violet 
fluorescence. 

The  resinous  product  formed  in  the  reduction  of  benzothiamide 
contains  stilbene,  which  can  be  isolated  by  boiling  with  alcoholic  potash 
and  then  distilling  with  steam.  F.  S.  K. 

Action  of  Dichlorether  on  Naphthol.  By  J.  Wislicenus  and  G. 
ZwANZiGER(J.tiwa/ew,  243, 165 — 171). — Ethenyltn-oc-7iaplithol  is  formed 
by  the  action  of  dichlorether  on  a-naphthol.  The  crude  product  is 
purified  by  solution  in  alkalis  and  reprecipitation  by  acetic  acid.     It 
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is  an  amorphous,  white  powder,  soluble  in  acetic  acid,  alcohol,  ether, 
acetone,  and  in  dilute  alkalis.  It  forms  a  crystalline  triacetyl-deriva- 
tive,  C32H21AC3O3.  When  ethenyltri-a-naphthol  is  oxidised  by  ferric 
chloride,  it  is  converted  into  a  brownish-red  colouring  matter  of  the 
composition  Cs-jHjaOa.  The  action  of  dichlorether  on  /3-naphthol  is 
not  analogous  to  its  action  on  a-naphthol.  The  product,  C22H15CIO, 
crystallises  in  plates  melting  at  174°.  It  resists  the  action  of  boiling 
potash  and  is  not  attacked  by  acetic  anhydride.  W.  C.  W. 

Terpenes  and  their  Derivatives.  By  J.  W.  Brijhl  (Ber.^  21, 
145 — 179).— A  comparative  study  of  the  chemical  and  physical  pro- 
perties of  the  terpenes.  A  table  containing  the  boiling  point,  rotation, 
density    d,   refractive    index    for   the    C  line  n,-  specitic   refraction 

^2  2  w^  IP 

.2       9W  ^^^  molecular  refraction    r,  __      J  {^  being  the  molecular 

weight),  of  a  number  of  the  best  known  terpenes,  has  been  compiled 
from  the  data  of  different  observers.  The  terpenes  are  thus  divided 
into  eight  groups,  similar  to  those  given  by  Wallach  (Abstr.,  1887, 
965),  phellandrene  and  terpinene  coming  under  the  heading  laurene, 
and  menthene  and  sesquiterpene  forming  an  extra  group.  These 
groups  are  :' — • 

1.  Citrene  (limonene),  boiling  point  172 — 179°,  the  differences 
probably  due  to  impurities  in  the  specimens  examined;  Dextro- 
rotatory. Sp.  gr.  0'846.  Refractive  index  1-47.  Specific  refraction 
0"328.  Absorbs  2  mols.  HCl,  the  resulting  product  being  identical 
with  the  similar  product  from  dipentene,  and  giving  the  latter  and  not 
citrene  when  the  hydrogen  chloride  is  removed  by  means  of  aniline. 
From  this,  and  the  formation  of  a  tetrabromide  melting  at  104°,  the 
presence  of  two  unsaturated  or  double  bonds  is  probable,  as  also  from 
the  molecular  refraction  which  agrees  closely  with  that  calculated  for 
such  an  unsaturated  compound. 

2.  Dipentene.^— Di^&r&  from  the  above  only  in  being-  optically 
inactive  and  yielding  a  tetrabromide  melting  at  124"*. 

3.  Isopentene. — Dextrorotatory,  differs  only  slightly  from  the  two 
former  in  physical  properties. 

4  Sylvestrene. — Has  probably  never  been  prepared  in  a  state  of 
purity,  and  does  not  appear  to  differ  in  any  marked  degree  from  the 
foregoing. 

5.  Pinene. — Boiling  point  155 — 160°.  Sp.  gr.  0-859.  Refractive 
index  1'463.  Specific  refraction  0*320.  The  molecular  refraction  is 
that  of  a  compound  containing  one  double  bond.  This  agrees  with 
the  chemical  evidence,  as  pinene  combines  with  2  mols.  of  bromine 
and  1  mol.  HCl. 

6.  Laurene  and  Menthene.- — Boiling  point  173 — 175°.  Lsevoro- 
tatory.      Resembles  pinene  in  other  respects. 

7.  CampJie^ie.— Solid,  melting  at  47°;  boils  at  156—157°.  The 
hydrogen  chloride  derivative  is  very  unstable  and  is  decomposed  b}- 
water  at  ordinary  temperatures  ;  it  is  therefore  probable  that  this  is 
only  a  molecular  compound,  camphene  containing  no  double  bond,  a 
view  supported  by  its  optical  properties. 

8.  Sesquiterpene,  C15H24. — Found  in  volatile  oils  associated  with  the 
VOL.   Liv.  2  c 
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terpenes.  Boiling'  point  250 — 260°.  Rotation  differs  for  different 
varieties.  From  its  optical  and  chemical  properties  appears  to  contain 
two  double  bonds. 

The  author  regards  the  terpenes  as  derivatives  of  paracymene. 
Formul{e  similar  to  those  of  Wallach  (Inc.  cit.)  are  proposed  for 
citrene,  dipentene,  pinene,  and  phellandrene,  and  a  discussion  of  the 
various  possible  formulae  for  the  other  terpenes  is  entered  into. 

H.  C. 

Specific  Rotation  of  Dextrocamphoric  Acid  and  its  Salts. 
By  W.  Hartmann  (Ber.,  21,  221— 230).— The  specific  rotation  of 
dextrocamphoric  acid  and  its  salts  in  solution  is  represented  generally 
by  [oc]  =  a  -\-  hp  or  A  +  'Bq,  p  being  the  percentage  of  active 
substance,  q  that  of  the  solvent,  a  the  specific  rotation  for  greatest 
dilution,  A  that  for  greatest  concentration.  The  rotation  of  the  free 
acid  in  acetic  acid,  acetone  and  alcohol  varies  with  the  nature  of  the 
solvent.  The  anhydride  is  optically  inactive.  The  constants  in  the 
above  equations  were  determined  for  solutions  of  the  lithium, 
magnesium,  ammonium,  calcium,  sodium,  potassium  and  barium 
salts.  By  the  aid  of  these  constants,  the  specific  rotation  of  the  acid 
in  the  salts  was  calculated,  which  is  more  than  double  that  of  the  free 
acid,  and  is  nearly  equal  for  all  salts  for  the  same  dilution.  The 
molecular  rotation  M  =  [a]P/100,  where  P  is  the  molecular  weight, 
was  also  calculated  for  solutions  of  the  above  salts  for  p  =  0,  5, 10,  15, 
and  20.  It  is  found  that  the  molecular  rotation  is  very  nearly  the 
same  for  all  salts  at  the  same  concentration.  Hence  also  the  specific 
rotation  increases  with  the  molecular  weight.  H.  C. 

Alantic  Acid  and  Alantole.  By  Marpmann  (Arch.  Vhnrm.  [3], 
25,826—827;  from  Bresl.  drztl.  Zeit.,  5,  1887).— On  distilling  the 
root  of  Inula  helenium  with  water,  a  distillate  is  obtained  containing 
helenin,  Ci2Hie02,  alantic  anhydride,  C15H20O2,  and  alantole,  C20H32O. 

Alantic  acid  crystallised  from  alcohol,  melts  at  91°,  and  sublimes 
with  loss  of  the  elements  of  water,  becoming  alantic  anhydride ;  both 
compounds  are  insoluble  in  water,  soluble  in  alcohol,  and  with  alkalis 
form  salts  soluble  in  water.  Alantole  is  an  aromatic  liquid  which 
boils  at  200°,  is  leevorotatorj,  and  has  ozonising  properties  somewhat 
similar  to  those  of  the  turpentine  oils.  Helenin,  alantic  acid,  and 
alantole  are  antiseptics.  J.  T. 

Oxidation  of  1-Quinolinesulphonic  Acid.  By  H.  Zurcher 
{Ber.,  21,  180— 182).— Amidosulphobenzoic  acid,  [COOH  :  NHo :  SO3H 
=  1:2:3],  is  formed  in  small  quantity  when  1-quinolinesulphonic 
acid  is  oxidised  to  quinolinic  acid  by  Fischer  and  Renouf's  method 
(Abstr.,  1884,  1049).  The  yield  amounts  to  about  5  grams  from  90 
grams  of  quinoline.  W.  P.  W. 

Reactions  of  the  Opium  Alkaloids.  By  P.  C.  Plfgge  {Arch. 
Pharm.  [3],  25,  793 — 811). — With  potassium  chromate,  solutions  of 
narcotine  salts,  both  cold  and  warm,  give  a  precipitate  of  free  narcotine. 
Papaverine  in  the  cold  gives  a  mixture  of  chromate  and  free  alkaloid  : 
but   with   heat   free   papaverine   only.     Narceine  in   cold   saturated 
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solution  gives  no  precipitate,  but  if  hot  narceine  chromate  and  free 
narceine  come  down.  Thebaine  gives  thebaine  chromate.  Codeine 
also  gives  the  corresponding  chromate,  whilst  morphine  gives  chromate 
and  free  morphine. 

With  potassium  dichromate,  narcotine,  papaverine  and  thebaine 
give  the  corresponding  dichromates,  narceine  gives  the  dichromate 
and  free  alkaloid.  Codeine  in  very  dilute  solution  gives  the  dichro- 
mate ;  stronger  solutions  afford  precipitates  which  have  not  yet  been 
examined.  Morphine  gives  a  dirty  brown  precipitate  of  variable 
composition. 

With  potassium  ferrocyanide,  narcotine  hydrochloride  gives  free 
alkaloid  or  a  mixture  of  variable  composition  ;  the  papaverine  salt 
gives  (C2oH2iN04)4,H4Cfy ;  the  narceine  salt  gives  free  alkaloid,  the 
hydroferrocyanic  acid  becomes  free ;  the  thebaine  salt  gives  the  com- 
pound (Ci9H2iN03)4,H4Cfy ;  the  codeine  salt  solution  (1  :  70)  is  not 
precipitated;  the  morphine  salt  solution  (1  :  60)  is  not  precipitated. 

With  potassium  ferricyanide  narceine  gives  the  salt 

(C22H23NO06,HeCfdy; 

papaverine  and  thebaine  give  similar  precipitates,  narceine  gives  free 
alkaloid,  hydrogen  ferricyanide  also  becomes  free  ;  codeine  in  solution 
(1  :  70)  gives  no  precipitate  ;  morphine  solution  (1  :  60)  becomes 
dark  coloured  and  a  brown  deposit  forms  after  long  standing. 

J.  T. 

Quinine  Alkaloids.  By  0.  Hesse  (Annalen,  243,  131 — 150). — 
Quinine  tartrate  crystallises  with  2  mols,  H2O  ;  it  parts  with  one 
mol.  H2O  at  120",  and  the  second  at  140°.  A  mixture  of  quinine 
and  cinchonidine  tartrates  loses  water  more  easily  than  quinine  tar- 
trate, but  if  the  mixture  contains  more  than  33  per  cent,  of  quinine 
tartrate,  it  cannot  be  thoroughly  dried  by  exposure  to  a  temperature 
of  120 — 130°.  If  ammonia  is  added  to  a  solution  of  quinine  disul- 
phate  containing  not  more  than  10  per  cent,  of  cinchonidine  disul- 
phate,  ether  extracts  from  the  mixture  the  compound  C20H24N2O2  + 
2C19H22N2O.  This  substance  crystallises  in  rhombohedra,  and  is 
decomposed  by  boiling  ether.  On  recrystallisation  from  hot  dilute 
alcohol,  crystals  of  the  composition  C20H24N2O2  +  7C19H22N2O  are 
obtained.  The  compound  C20H24N2O2  +  2Ci9H22N'20  forms  a  normal 
sulphate  crystallising  with  18  mols.  H2O,  a  normal  tartrate  containing 
6  mols.  H2O,  and  a  normal  chromate  with  18  mols.  H2O. 

The  estimation  of  quinine  as  chromate  as  proposed  by  de  Vrij 
(Abstr.,  1887,  404)  is  open  to  several  objections  (luc.  cit.). 

The  author  confirms  the  existence  of  the  compound  of  quinine  and 
conchinine  described  by  Wood  and  Barret  {Chem.  News,  45,  6)  and  he 
succeeded  in  preparing  a  similar  compound  of  quinine  and  hydro- 
conchinine,  C2oH24lSr202,C2oH26N202  +  2^1120. 

With  cinchonidine  and  homocinchonidine,  piperonylic  acid  forms 
salts  crystallising  in  needle-shaped  crystals  soluble  in  chloroform. 
The  hydrocinchonidine  salt  is  soluble  in  water  and  in  chloroform. 
Quinine  sulphate  is  converted  into  isoquinine  by  solution  in  strong 
sulphuric  acid.  The  new  base  forms  a  normal  sulphate  which  crystal- 
lises in  small  needles.     It  does  not  yield  a  precipitate  with  sodium 
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tartrate.  Isoconchinine  is  deposited  from  ether  in  needles.  The 
sulphate,  (C2oH24N202)2,H2S04  -+-  8H2O,  is  crystalline,  and  the  platino- 
chloride,  C2oH24N202,H2PtCl6  +  3H2O,  is  amorphous.  Isocinchonidine 
crystallises  in  colourless  plates,  freely  soluble  in  ether  and  chloroform. 
It  melts  at  236°.  Isocinchonine  is  freely  soluble  in  ether.  On  evapo- 
ration, the  ethereal  solution  leaves  an  amorphous  residue  which  soon 
becomes  crystalline. 

Hydroconchinine  yields  a  crystftUine  sul phonic  acid, 

C2oH25N202-S03H  +  5H2O.  W.  C.  W. 

Optical  Isomerides  of  Cinchonine.  By  E.  Jungfleisch  and 
E.  Leger  (Gompt.  rend.,  105,  1255 — 1258).— Pure  cinchonine  dis- 
solved in  four  times  its  weight  of  a  mixture  of  equal  parts  of  water  and 
sulphuric  acid  of  sp.  gr.  1*84,  yields  a  colourless  solution  which  boils 
at  120°.  After  boiling  for  48  hours,  the  liquid  is  amber-coloured,  but 
does  not  become  turbid  on  cooling.  When  diluted  and  made  alkaline 
with  sodium  hydroxide,  it  yields  an  abundant  curdy  precipitate  which 
soon  changes  to  a  porous  mass,  and  gradually  hardens.  This  product 
contains  neither  cinchonine  nor  oinchonicine,  but  consists  of  six  bases, 
four  of  these  are  isomerides  of  cinchonine,  which  form  readily  crys- 
tallisable  salts. 

Cinchonibine  is  insoluble  in  ether  but  crystallises  from  boiling 
alcohol  in  prismatic  needles.  It  yields  a  succinate  which  forms 
bulky  crystals  slightly  soluble  in  cold  water.  It  is  dextrogyrate, 
[<«]d  =  +175*8°,  in  an  alcoholic  solution  of  0'75  per  cent. 

Ginchonifine  is  insoluble  in  ether,  but  crystallises  from  boiling 
alcohol  in  highly  refractive  needles.  It  is  dextrogyrate,  [«]©  =  +  19o'0°, 
in  an  alcoholic  solution  of  0'75  per  cent.  The  succinate  crystallises 
in  needles,  and  is  very  soluble. 

Ginchonigine  is  soluble  in  ether,  from  which  it  crystallises  in  prisms, 
and  is  leevogyrate,  [a]D  =  —  60*1°,  in  an  alcoholic  solution  of  1  per 
cent.  It  yields  a  distinctly  crystalline  hydrochloride  slightly  soluble 
in  water. 

Ginchoniline  is  soluble  in  ether,  and  forms  very  bulky  crystals.  It 
is  dextrogyrate,  [a]©  =  +53*2°,  in  an  alcoholic  solution  of  1  per  cent. 
The  hydrochloride  forms  large  crystals  which  are  very  soluble ;  the 
dihydriodide  is  insoluble.  These  four  compounds  increase  the  number 
of  isomerides  of  the  composition  CwHeiNeO  to  seven. 

The  other  two  bases  are  isomeric  one  vdth  another,  but  belong  to 
another  group.  They  are  products  of  oxidation  produced  with 
intermediate  formation  of  a  sulphonic  derivative  which  is  decomposed 
by  water. 

oc-Oxy cinchonine^  C19H20N2O2,  forms  prismatic  needles  insoluble  in 
ether  but  soluble  in  dilute  alcohol.  It  is  dextrogyrate,  [«]©  =  + 182'.56°, 
in  an  alcoholic  solution  of  1  per  cent.  Its  salts  with  tlie  hydracids 
are  only  slightly  soluble. 

13- Oxy cinchonine,  C19H22N2O2,  is  insoluble  in  ether,  but  dissolves  in 
dilute  alcohol,  and  crystallises  in  needles  arranged  in  spherical  groups. 
It  is  dextrogyrate,  [ajc  =  +  187*14°,  in  an  alcoholic  solution  of  1  per 
cent.     Its  salts  with  hydracids  are  very  soluble.  C.  H.  B. 
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Cocaine.  By  A.  Einhorn  (Ber.,  21,  47 — 51). — The  ethereal  salts 
of  benzoylecgonine  can  be  obtained  by  passing  hydrogen  chloride  into 
its  alcoholic  solution ;  the  ethyl,  propyl,  and  isobutyl  salts  were  pre- 
pared iu  this  way ;  they  have  already  been  described  by  Merck 
(Abstr.,  1886,  163). 

Succinic  acid  is  formed  when  anhydroecgonine  or  ecgonine  is 
oxidised  with  potassium  permanganate ;  10  grams  of  ecgonine  hydro- 
chloride yield  about  2*2  grams  of  succinic  acid.  Ecgonine  hydro- 
chloride also  gives  succinic  acid  when  it  is  boiled  for  some  time  with 
nitric  acid ;  from  2  grams  of  the  salt,  about  1  gram  of  succinic  acid  is 
obtained. 

The  atomic  complex,  C'CHo'CHa'C,  which  is  contained  in  succinic 
acid,  must  originate  from  the  reduced  pyridine-ring  of  the  cocaine' 
derivative,  and  the  formation  of  succinic  acid  shows  that  the  side- 
chain  is  either  in  the  «-  or  /8-position. 

Nitrogenous  compounds  are  also  formed  in  the  oxidation  of  ecgonine 
and  anhydroecgonine.  F.  S.  K. 


Physiological    Chemistry. 


Behaviour  of  Congo-red  with  Human  Urine  and  with  Acid 
Salts.  By  E.  Brucke  (Monatsh.  Chem.,  8,  632—637,  compare  Abstr., 
1887,  986). — Human  urine  and  a  solution  of  ammonium  acetate  con- 
taining free  acetic  acid  give  similar  tints  with  Congo-red.  The 
addition  of  magnesium  sulphate,  however,  in  no  way  affects  the  colour 
of  the  former,  whilst  it  causes  the  latter  to  darken  rapidly  with  the 
formation  of  a  brownish-black  precipitate.  The  acid  tartrates  of 
ammonium  and  potassium  give  with  Congo-red  a  beautiful  violet 
colour.  The  author  sees  no  reason  to  change  the  conclusion  he  draws 
from  previous  experiments  with  Congo-red,  that  human  urine  contains 
no  free  acid.  G.  T.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Colour  of  Leaves  in  Relation  to  the  Assimilation  of  Carbon. 

By  T.  W.  Engelmann  (Ann.  Agronom.,  13,  4^77 — 480 ;  from  Bot.  Zeit., 
1887,  25 — 29). — The  yellow  leaves  of  an  elder  bush  were  studied  side 
by  side  with  the  green  leaves  of  the  same  plant  by  means  of  Engel- 
mann's  microspectral  photometer,  and  by  their  behaviour  towards 
aerobic  bacteria. 

The  absorption-spectrum  of  the  living  yellow  cells  shows  that  the 
bands  II  and  III  in  the  orange  and  the  yellow-green  which  belong  to 
the  green  coloui-ing  constituent  (cyanophyll  or  pure  chlorophyll) ,  and 

2  c  2 
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which   are  absent  from  the   spectrum  of   xanthophyll,  are  scarcely 
indicated. 

In  the  spectrum  of  the  green  living  cells,  on  the  other  hand,  these 
bands  are  easily  identified,  although  Reinke,  working  with  Glan's 
photometer,  did  not  succeed  in  finding  them.  It  would  thus  appear 
that  the  yelloM-^  cells  contain  little  chlorophyll  proper,  or  chlorophyllane, 
and  it  would  be  expected  that  they  should  lack  the  power  of  assimila- 
tion. By  immersing  equal  areas  cut  out  of  the  yellow  and  green 
leaves  in  a  liquid  charged  with  aerobic  bacteria,  and  exposing  the 
liquid  to  the  light,  it  is  easily  seen  that  the  yellow  cells  disengage  far 
less  oxygen  in  a  given  time  than  the  green  cells,  and  hence  it  is 
probable  that  if  they  contained  pure  xanthophyll  only,  the  assimilating 
power  would  be  7iil. 

With  reference  to  the  plants  in  which  the  light  reaches  the  granules 
of  true  green  chlorophyll  through  layers  of  cells  coloured  red  or 
purple  (copper- beech,  red  cabbage,  &c.),  the  author  observes  that 
they  do  not  differ  from  what  is  observed  in  green  plants  either  in  the 
disposition  of  the  chlorophyll  granules  or  in  their  size,  or  the  nature 
or  intensity  of  their  colour.  Moreover,  the  red  varieties  of  a  plant,  for 
example,  Goleus,  are  quite  as  large  and  vigorous  as  the  green  speci- 
mens. It  follows  that  the  red  colouring  matter  of  these  plants  can 
only  absorb  those  rays  which  have  little  influence  on  assimilation. 

The  colouring  matter  is  always  a  red -purple,  which  has  most  effect 
in  absorbing  the  green  rays,  whilst  red  rays  pass  freely,  and  blue  and 
violet  very  well.  The  curve  of  absorption  rises  about  the  middle  of 
the  spectrum,  and  descends  again  at  the  other  end.  When  the  solu- 
tion is  very  concentrated  a  large  absorption-band  is  seen  between  the 
wave-lengths  X  =  0*59^i  and  X  =  O'oO/u.  Speaking  generally,  the 
absorption  of  light  is  complementary  to  that  caused  by  solutions  of 
chlorophyll.  If,  as  was  formerly  believed,  the  maximum  of  assimila- 
tion corresponded  with  the  yellow  rays,  that  process  would  be  much 
impeded  in  the  red  plants,  for  the  yellow  rays  are  enfeebled  to  the 
extent  of  one-third  in  passing  through  the  red  solution. 

J.  M.  H.  M. 

Supply  of  Pood  Constituents  at  Different  Periods  of  Plant 
Growth.  By  G.  Liebscher  {Bled.  Centr.,  1887,  658— 660).— As  a 
basis  for  the  science  of  manuring,  the  author  advances  a  new  theory. 
The  view  sometimes  held,  that  one  species  of  plant  has  a  greater 
power  than  another  of  taking  up  some  particular  food  constituent 
cannot  be  reconciled  with  the  laws  of  osmosis ;  but  the  difficulties 
met  with  can  be  explained  in  another  way.  Each  day  the  root  should 
supply  a  certain  amount  of  food  to  the  plant ;  this  amount  varies  more 
or  less  at  different  stages  of  growth,  and  further,  these  variations 
differ  in  the  case  of  different  plants ;  thus  one  species  requires  a  fairly 
uniform  daily  supply  throughout  its  period  of  growth,  whilst  another 
requires  much  more  at  one  stage  than  at  another.  From  the  composi- 
tion of  various  plants  at  different  stages  of  growth,  the  author  has 
constructed  a  number  of  curves  showing  how  these  supplies  vary. 
Such  information  affords  an  important  clue  to  the  proper  manuring 
of  a  particular  species  ;  thus  for  a  plant  requiring  a  uniform  daily 
supply,  a  slowly  decomposing  and   lasting   manure   is   appropriate ; 
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whilst  an  easily  soluble  one  should  be  given  to  a  plant  whose  demand 
is  large  during  a  short  period.  H.  H.  R. 

Wheat  Experiments  in  1887.  By  A.  Ladureau  and  Mousseaux 
{Ann.  Agronoyn.,  13,  538 — 551). — The  experiments  were  carried  out 
on  the  poor  lands  of  the  Brie  district,  and  had  for  their  object  to 
demonstrate  the  utility  of  artificial  manures,  and  to  ascertain  the 
most  productive  and  economical  manuring  for  the  district.  The  soil, 
limed  in  1885,  contained  only  0*084  per  cent.  N,  0*085  per  cent. 
P2O5,  0-325  per  cent.  K3O,  and  0*280  per  cent.  CaO. 

One  variety  of  wheat  (Golden  Drop)  was  sown  on  all  the  plots,  on 
the  same  day,  October  11th,  1886,  at  the  uniform  late  of  2  hectolitres 
per  hectare  ;  each  plot  measured  3  ares.  Both  straw  and  grain  were 
weighed  on  each  plot,  the  value  calculated  out  at  the  price  actually 
realised,  and  compared  with  the  expense  of  the  various  manures  used. 
The  yield  varied  from  950  kilos,  per  hectare  of  grain,  and  1550  kilos, 
straw  on  the  unmanured  plot,  to  3200  kilos,  grain  and  5650  kilos, 
straw  on  the  best  plot,  which  was  manured  with  50  cubic  metres  farm- 
yard manure,  and  300  kilos,  of  15  per  cent,  superphosphate  per 
hectare  in  the  autumn,  and  top  dressed  with  250  kilos,  sodium  nitrate 
in  the  spring.  The  increase  obtained  on  this  plot  over  the  unmanured 
plot  exceeded  the  cost  of  the  manures  applied  by  319*75  francs  per 
hectare.  A  still  more  favourable  result  (although  from  a  smaller  crop) 
was  obtained  on  the  plot  dressed  with  100*5  kilos.  P0O5  in  superphos- 
phate and  48*5  kilos,  of  ammoniacal  nitrogen  per  hectare  in  the  autumn, 
29*75  kilos,  nitrogen  as  sodium  nitrate  per  hectare  in  the  spring;  on 
this  plot,  the  increase  obtained  by  the  manure  exceeded  the  cost  of 
the  latter  by  389*4  francs  per  hectare.  The  results  obained  on  all  the 
plots  justify  the  following  conclusions  : — 

1.  Superphosphate  applied  at  the  rate  of  50  kilos,  per  hectare  pro- 
duces an  increase  of  crop  on  these  soils. 

2.  Ammonium  sulphate  applied  in  spring  gives  results  greatly 
superior  to  those  given  by  the  same  money  value  of  sodium  nitrate. 

0.  Basic  cinder  substituted  for  some  of  the  superphosphate  did  not 
give  good  results.  The  authors  are  now  trying  basic  cinder  alone, 
and  expect  to  get  better  results  with  it.  That  employed  in  the  pre- 
sent series  of  experiments  was  very  coarsely  ground. 

4.  Farmyard  manure  alone  did  not  even  repay  its  cost,  a  result 
probably  due  to  the  exceptional  drought  of  the  season.  The  authors 
recommend  the  wheat  growers  of  this  distrtct  to  sell  their  farmyard 
manure  to  the  vine  growers,  and  with  a  portion  of  the  proceeds  to  buy 
artificial  manures.  J.  M.  H.  M. 

Experimental  Culture  of  Sugar-beet  at  Grignon  in  1887. 

By  P.  P.  Deheeain  {Ann.  Agronom.,  13,  529 — 538). — The  experiments 
were  to  decide  two  points,  namely,  the  quality  of  the  seed  obtained  at 
Grignon  from  previous  crops  of  Vilmorin's  sugar-beet,  and  the  effect 
of  farmyard  manure  as  compared  with  mineral  manures  on  the  yield 
of  sugar.  The  plots  sown  with  the  Grignon  seed  were  therefore  com- 
pared with  parallel  plots  sown  with  seed  obtained  direct  from  Vil- 
morin ;  the  manures  tried  were  farmyard  manure,  sodium  nitrate,  and 
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ammonium  sulphate ;  and  the  quality  of  the  roots  from  the  various 
plots  was  ascertained  by  selecting  proportionate  numbers  of  large, 
medium,  and  small  roots  from  each  plot,  and  testing  the  juice  by  the 
hydrometer  and  in  the  saccharimeter.  The  chief  results  of  the  ex- 
periments are  that  the  continuously  unmanured  plots  of  both  series 
yielded  very  small  crops  of  small  roots  poor  in  sugar,  namely,  13900 
and  10100  kilos,  of  roots  per  hectare,  density  of  juice  6'9  and  7'2,  per- 
centage of  sugar  in  juice  15'8  and  14'6.  The  mean  percentage  of 
sugar  in  the  juice  of  the  roots  from  the  Grignon  seeds  was  17' 7,  and 
in  the  juice  of  the  roots  from  the  Vilmorin  seeds  17'1,  so  that  it  is 
evideDt  a  good  sample  of  seed  may  be  relied  on  by  the  farmer  for  at 
any  rate  a  second  harvest.  Both  series  of  plots  proved  that  on  the 
light  soil  of  Grignon,  moderate  dressings  of  farmyard  manure,  with  or 
without  the  addition  of  sodium  nitrate  or  ammonium  sulphate,  pro- 
duced considerably  larger  crops  than  the  sodium  nitrate  or  ammonium 
sulphate  alone,  and  that  the  roots  grown  with  the  farmyard  manure 
were  by  no  means  poor  in  sugar,  the  juice  containing  18  to  19'5  per 
cent. ;  30000  kilos,  farmyard  manure  per  hectare,  or  20000  kilos, 
with  200  kilos,  sodium  nitrate,  were  found  to  be  the  best  dressings ;  a 
larger  quantity  of  farmyard  manure  diminished  the  crop,  and  ammo- 
nium sulphate  proved,  as  it  generally  has  done  at  Grignon,  decidedly 
inferior  to  sodium  nitrate.  J.  M.  H.  M. 

Iron  in  Wine.  By  Sambuc  (/.  Fharm.  [5],  16,  344— 345).— A 
wine  from  Seyne  (Var.)  from  an  American  vine,  the  Jacquez,  was 
found  to  contain,  per  litre: — Alcohol,  67'54  grams;  dry  extract  at 
100°,  20*50 ;  acidity  in  terms  of  sulphuric  acid,  6'20 ;  total  ash,  car- 
bonated, 2'60;  anhydrous  ferric  oxide,  O'll.  The  iron  was  determined 
both  gravimetrically  and  volumetrically.  The  usual  amount  of  iron 
in  wines  is  equivalent  to  O'Ol — 0"02  gram  of  ferric  oxide. 

J.  T. 

Nitrates  in  Soils  and  Water.  By  E.  Br^al  (Ann.  Agronom.,  13, 
561 — 568). — The  author  has  applied  the  mode  of  detecting  nitrates 
described  in  a  previous  memoir  (Abstr.,  1887,  1138)  to  the  study  of 
the  arable,  pasture,  and  forest  soils,  and  the  waters  in  the  neighbour- 
hood of  Baden,  Switzerland.  A  few  cubic  centimetres  of  the  sulpho- 
phenol  reagent  in  a  stoppered  bottle,  and  some  strips  of  prepared 
filter-paper,  are  sufficient  to  show  that  nitrates  are  abundant  in  the 
arable  soils,  deficient  in  the  meadow  soils,  and  almost  absent  from  the 
forest  soils.  He  attributes  the  deficiency  in  the  last  two  descriptions 
of  soil  to  the  excess  of  organic  matter  hindering  nitrification,  and  to 
the  rapid  consumption  of  what  nitrates  are  formed  by  the  perennial 
crops.  The  mountain  streams  are  free  from  nitrates,  and  so  is  the 
water  of  a  hot  mineral  spring  highly  charged  with  sulphate  of  lime. 

J.  M.  H.  M. 

Sulphur  and  Phosphorus  in  Plants,  Soils,  and  Moulds.    By 

Berthelot  and  Andre  (Compt.  rend.,  105,  1217 — 1222). — Sulphur 
may  exist  in  plants,  soils,  and  moulds,  in  the  form  of  sulphates 
directly  precipitable  as  barium  sulphate  ;  in  the  form  of  compounds 
analogous  to  the  ethyl  sulphates  from  which  the  sulphur  is  obtained 
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as  sulphate  by  hydrolysis  or  oxidation;;  in  the  form  of  salts  snch  as 
sulphides,  sulphites,  and  thiosulphates,  which  can  be  converted  into 
sulphates  by  oxidation  in  solution ;  and  in  the  form  of  carbon-com- 
pounds such  as  taurine,  cystin,  albumin,  &c.,  the  sulphur  in  which  is 
not  converted  into  sulphate  by  oxidation  in  solution. 

In  order  to  estimate  the  total  sulphur  or  phosphorus,  the  substance 
previously  dried  at  100°  is  burnt  in  a  current  of  oxygen  in  a  glass 
tube,  the  products  of  combustion  being  conducted  through  a  column 
of  pure  anhydrous  sodium  or  potassium  carbonate.  Care  must  be 
taken  that  the  temperature  does  Jiot  rise  sufficiently  high  to  fuse  the 
alkaline  carbonates  in  the  ash.  When  combustion  has  ceased,  the 
current  of  oxygen  is  continued  for  some  time  in  order  to  convert  any 
alkaline  sulphides"  into  sulphates.  The  contents  of  the  tube  are 
dissolved  in  water,  acidified  with  hydrochloric  acid,  and  precipitated 
with  barium  chloride.  In  the  filtrate  from  the  barium  sulphate,  the 
phosphorus  is  precipitated  by  means  of  ammonium  molybdate,  and  is 
afterwards  converted  into  magnesium  pyrophosphate. 

The  soil  examined  contained  1"418  gram  of  sulphur  per  kilo,,  but 
1  per  cent,  hydrochloric  acid  only  extracted  one-seventh  of  this,  and 
concentrated  nitric  acid  dissolved  very  little  more. 

The  mould  contained  G*156  grams  of  sulphur  .per  kilo.,  of  which 
0*947  gram  was  soluble  in  cold  dilute  hydrochloric  acid,  and  2"0213 
in  concentrated  boiling  nitric  aoid. 

One  of  the  specimens  of  the  plant,  Mercurialis  annua,  contained 
10*768  grams  of  sulphur  per  kilo.,  3*040  being  soluble  in  cold  dilute 
hydrochloric  acid.  Another  specimen  contained  6*584  grams  per 
kilo,,  2*834  grams  being  soluble  in  cold  1  per  cent,  hydrochloric  acid 
and  4*554  in  boiling  concentrated  nitric  acid. 

The  sulphur  existing  as  sulphate  is  in  all  three  cases  only  a  small 
proportion  of  the  total  quantity,  and  the  sulphur  convertible  into 
sulphate  by  oxidation  in  solution,  although  greater,  is  still  only  a 
fraction  of  the  total  amount. 

Phosphorus  may  exist  in  plants,  moulds,  and  soils,  ^s  phosphates 
soluble  in  water  or  acids  ;  as  ethereal  compounds  yielding  phosphates 
on  hydrolysis  or  oxidation ;  as  phosphides  or  phosphites,  &c.,  which 
can  be  oxidised  to  phosphates  in  solution  ;  and  as  organic  compounds 
which  cannot  be  converted  .into  phosphates  in  the  wet  way. 

The  soil  examined  contained  0*641  gram  of  phosphorus  per  kilo., 
0*134  gram  of  which  was  soluble  in  hydrochloric  acid  of  1  per  cent., 
0*420  in  hydrochloric  acid  of  10  per  cent.,  0*603  in  boiling  concen- 
trated nitric  acid.  The  total  phosphorus  is  much  greater  than  that 
existing  as  phosphate,  and  it  is  not  completely  oxidised  by  nitric  acid. 

The  mould  contained  3*091  gram  per  kilo.,  2*328  being  soluble  in 
cold  dilute  hydrochloric  acid,  and  3*085  in  hot  concentrated  nitric 
acid.  In  this  case,  the  proportion  of  phosphate  is  very  large,  and  it  is 
noteworthy  that  concentrated  nitric  acid  removes  the  whole  of  the 
phosphorus.     This  last  result  is,  however,  probably  abnormal. 

The  first  specimen  of  the  plant  contained  2*812  grams  of  phos- 
phorus per  kilo.,  1*668  gram  being  soluble  in  cold  dilute  hydrochloric 
acid.  The  second  specimen  contained  5*440  gram  per  kilo.,  2*963 
being  soluble  in  cold  dilute  hydrochloric  aaid,  and  4154  in  hot  con- 
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centrated  nitric  acid.  The  proportion  of  phosphorns  depends  largely 
on  the  age  of  the  plant.  The  last  specimen  contains  twice  as  much 
as  the  mould,  and  nine  times  as  much  as  the  soil.  The  proportion  of 
soluble  phosphates  is  greater  than  in  the  soil,  and  is  comparable  with 
that  in  the  mould. 

From  these  Dsults,  it  is  evident  that  sulphur  and  phosphorus,  like 
nitrogen,  exist  in  plants,  moulds,  and  soils,  in  several  different  forms. 

C.  H.  B. 


Analytical    Chemistry, 


Polaristrobometric  Analysis.    By  H.  Landolt  (Ber.,  21,  191 — 

220). — The  specific  rotation  of  nearly  all  circularly  polarising  solutions 
may  be  expressed  in  terms  of — (1.)  The  percentage  q  of  the  inactive 
solvent,  [a]  =  A  +  Bg'  +  Cq^.  (2.)  The  percentage  p  of  the  active 
substance,  [a]  =■  a  -\-  hp  -\-  cp"^,  (3.)  The  concentration  c,  [a]  = 
Ai  +  B\C  -\-  CiC.  In  many  cases,  the  third  terra  may  be  neglected. 
The  two  last  equations  may  be  used  for  either  concentration  or  per- 
centage composition,  since  c  =  pd,  where  d  is  the  specific  gravity  of 
the  solution. 

In  determining  from  the  rotation  the  amount  of  substance  in  solu- 
tion, the  following  cases  have  to  be  distinguished  : — 

I.  A  solution  may  contain  a  single  active  substance  in  an  inactive 
solvent.  This  is  the  most  general  case,  and  the  specific  rotation  is  as 
a  rule  constant,  that  is,  the  angle  of  rotation  is  proportional  to  the 
concentration,  as  is  the  case  for  aqueous  solutions  of  cane-sugar,  milk- 
sugar,  maltose,  raffinose,  dextrose,  laevulose,  invert  sugar,  and  galac- 
tose. The  specific  rotation  is,  however,  not  always  constant,  but 
sometimes  a  linear  function  of  the  concentration,  as,  for  instance,  for 
solutions  of  nicotine  and  camphor  in  alcohol. 

II.  Solution  of  an  active  substance  in  two  inactive  solvents.  The 
specific  rotation  of  nearly  all  active  substances  being  unequally  in- 
fluenced by  different  solvents,  the  action  of  each  solvent  alone  on  the 
rotation  has  to  be  separately  considered.  These  will  be  [«]  =  A 
-f  Bg  and  [a]i  =  A  -f-  Big,  the  constant  A  being  the  rotation  of  the 
pure  active  substance  and  the  same  in  each  case.  Hence  if  q  and  qi 
are  the  weights  of  two  solvents  contained  in  100  parts  of  the  mixture, 
the  specific  rotation  will  be  [«],«  =  A  +  Bgr  +  Bi^i.  This  presup- 
poses each  solvent  to  act  perfectly  independently  of  the  other,  which, 
however,  only  happens  in  the  case  of  cane-sugar,  the  rotation  of  which 
is  the  same  for  all  solvents.  In  other  cases,  the  value  of  [«],„  lies  irre- 
gularly between  [a]  and  [a]i,  as,  for  instance,  for  narcotine  in  1  vol. 
alcohol  to  2  vols,  chloroform,  or  it  attains  a  maximum  higher  than 
either  [«]  or  [a]i,  as  for  cinchonidine  in  the  above  solvents  or 
cinchonidine  nitrate  and  hydrochloride  in  mixtures  of  alcohol  and 
water. 

III.  Solution   of   two    active    substances    in    an    inactive    solvent. 
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Firstly,  tlie  combined  weight  of  the  two  substances  in  100  c.c.  solution 
may  be  known.  Let  the  specific  rotation  of  the  solution  be  [a],  and 
the  mixture  contain  x  per  cent,  of  one  constituent  of  the  specific  rota- 
tion [a]a;,  and  y  =  100  —  a;  of  the  other  constituent  of  the  specific 
rotation  [a]y.  Then  [a]^  x  +  [a]y  (100  —  a;)  =  100  [a],  from  which 
X  and  y  are  obtained  in  terms  of  [a],  [a]^,  and  [a]y.  Instances  of  this 
are  solutions  of  cane-sugar  and  raffinose  and  quinine  and  cinchonine 
sulphates.  Secondly,  the  combined  weight  of  the  two  active  substances 
may  be  unknown,  and  the  analysis  is  then  effected  by  measuring  the 
rotation  of  the  solution,  and  converting  one  or  both  of  the  constituents 
into  another  optically  active  substance  by  inversion,  and  again 
measuring  the  rotation.  If  only  one  constituent  undergoes  inversion, 
if  01  and  0n  the  angles  of  rotation  for  unit  concentration  of  each  con- 
stituent be  known,  p  the  rotation  of  the  inverted  substance,  and  Ci  and 
Cn  the  concentrations  required,  we  have — 

Before  inversion,  0iCi  +  0iiCii  =  a 
After  inversion,    phcx  +  0iiCii  =  a 

from  which  C\  and  Cn  may  be  calculated.  This  is  true  for  solutions  of 
cane-sugar  and  invert  sugar  and  cane-sugar  and  dextrin,  the  cane- 
sugar  being  the  substance  inverted.  If  both  constituents  undergo  in- 
version, then  if  pn  is  the  rotation  of  the  second  inverted  substance — 

^^  ^  Pnoc  -  Cfh^  ^^^  ^^^  ^  p,oc      -  0ia,  ^ 
Pn<j>i—  />10ii  />i0ii  —  Pn4>i 

This  is  true  for  a  solution  of  raffinose  and  cane-sugar. 

IV.  Analysis  of  inactive  substances  in  solution.  This  would  be 
effected  by  measuring  the  influence  of  certain  inactive  substances 
on  substances  of  known  rotation,  such,  for  instance,  as  the  action 
of  boric  acid  on  tartaric  acid  solutions.  Little  has  been  done  in 
this  direction,  and  no  attempt  at  formulating  the  above  influence  can 
at  present  be  made.  H.  0. 

Correct  Analysis  of  Superphosphates.  By  J.  Euffle  (/.  Soc. 
Chem.  Ind.,  6,  491 — 494  and  704 — 705). — In  furtherance  of  his  in- 
vestigations on  moisture  and  free  acid  in  superphosphates  (this  vol., 
p.  87),  the  author  suggests  the  following  method  of  analysing  super- 
phosphates : — (1.)  Moisture :  estimated  by  calcium  chloride  in  a 
vacuum.  (2.)  Soluble  phosphoric  acid  :  estimated  by  direct  deter- 
mination. (3.)  Insoluble  phosphate  :  estimated  by  direct  calculation 
from  the  amount  of  insoluble  phosphoric  acid  after  evaporation  to 
dryness  with  hydrochloric  acid  and  re-solution  with  hydrochloric 
acid.  (4.)  Calcium  sulphate  :  estimated  by  determining  the  whole 
sulphuric  acid  present  and  calculating  this  into  anhydrous  calcium 
sulphate.  (5.)  Sand:  estimated  by  evaporating  to  dryness  with  hydro- 
chloric acid  and  re-solution  in  hydrochloric  acid.  (6.)  Combined 
water  and  organic  matters,  including  the  uncombined  calcium  oxide  : 
estimated  by  difference.  (7.)  Alkalis,  magnesia:  amounts  as  deter- 
mined . 

By  this    plan    no    more  work  is    introduced  than  is    practised  at 
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the  present  time,  whilst  the  statements  1,  2J  3,  4,  5,  and  7  will 
be  true  from  direct  determination,  and  the  commercially  unimportant 
"  combined  water  and  organic  matter  "  will  not  be  attempted;  hence 
false  statements  will  be  avoided. 

The  author  is  of  opinion  that  the  calcium  oxidie  existing  as  mono- 
calciam  phosphate  in  ammoniated  phosphates  may  be  wholly  passed 
over,  and  the  total  calcium  oxide,  less  the  amount  of  the  insoluble 
phosphate,  be  calculated  out  to  calcium'  sulphate.  D.  B. 

Separation  af  Zinc  from  Nickel  and  Manganese  and  Esti- 
mation of  Nickel.  By  T.  Bayley  (/.  Soc.  Chem.  Lid.,  6,  499).— 
A  good  separation  of  zinc  from  nickel  and  from  manganese  may  be 
made  in  a  hot  solution  containing  free  phosphoric  acid  by  precipita- 
tion with'  hydrogen  sulphide.  Cobalt  has  a  tendency  to  go  down  in 
small  quantity  with  the  zinc.  In  order  to  precipitate  nickel  from 
solutions,  the  author  recommends  the  addition  of  ammonium  sulphide 
until  the  last  drop  renders  the  liquid  alkaline ;  this  is  followed  by  ammo- 
nium benzoate,  and  afterwards  by  a  few  drops  of  hydrochloric  acid. 
In  this  solution,  the  nickel  is  completely  precipitated  as  sulphide.  The 
latter  is  heated  in  a  porcelain  dish,  dissolved  in  nitric  acid,  evaporated, 
ignited,  and  weighed  as  sulphate.  The  ignition  should  be  effected  at  a 
low  red  heat,  and  the  dish  allowed  to  cool.  The  sulphate  is  then  treated 
with  sulphuric  acid  and  submitted  to  a  further  short  ignition.  Success 
would  appear  to  depend  on  the  shortness  of  the  second  ignition. 

D.  B. 

Reaction  of  Iron  with  Nitric  Acid.  By  T.  Bayley  (J.  Soc. 
Chem.  Ind.,  6,  499—500). — When  an  assay  of  "nitre  "in  sulphuric 
acid  is  made  in  the  nitrometer,  an  error  is  caused  by  absorption  of 
nitric  oxide  when  the  acid  contains  iron.  Kitric  oxide,  shaken  with 
mercury  and  pure  sulphuric  acid,  suffers  no  absorption,  nor  does  mer- 
cury pass  into  solution  in  the  acid  unless  the  acid  contains  a  small 
quantity  of  iron.  Gn  copiously  diluting  the  acid  by  the  addition  of 
air-free  water,  and  subsequently  adding  a  solution  of  a  ferricyanide  to 
the  cooled  acid  liquid,  the  blue  reaction  is  readily  obtained.  The 
mercury  seems  to  take  no  part  in  the  reduction  of  the  fen-ic  salt,  since 
the  results^  can  be  equally  well  obtained  if  pure  nitric  oxide  is  passed 
through  a  set  of  Geissler  bulbs  charged  with  sulphuiic  acid  contain- 
ing ferric  sulphate.  The  sulphuric  acid  in  this  case,  as  in  the  nitro- 
meter, assumes  a  purple  tint,  which  is  characteristic  of  the  reaction 
when  it  takes  place  in  the  acid,  but  not  in  the  aqueous  solution. 

D.  B. 

Action  of  Oils  on  Polarised  Light..  By  W.  Bishop  (/.  Fhann. 
[5],  16,  300 — 301). — Besides  resin  and  castor  oils,  there  are  two 
others  which  very  perceptibly  affect  polarised  light.  Thus  in  a  tube 
of  20  cm.  long  colza  oil  gave  a  ix)tation  of  —1-6"^  to  —  2*1°,  and 
sesame  oil  gave  from  -f3"l°  to  9*0°.  Of  several  other  vegetable  oils 
examined  none  gave  as  much  as  1*0°.  In  the  case  of  certain  linseed  oils, 
when  found  to  have  dextrorotative  power,  they  should  be  examined 
for  sesame  oil  before  concluding  that  resin  oil  has  been  added. 

J.  T. 
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Dispersion  Equivalents.  By  J.  H.  Gladstone  (Proc.  Boy.  Soc, 
42,  401 — 410). — This  paper  is  a  Ci>ntinuation  of  the  author's  researches 
on  dispersion  equivalents.  Notwitlistanding  the  difficulties  of  the 
investigation,  the  following  conclusions  have  been  arrived  at : — 
1.  That  dispersion,  like  refraction,  is  primarily  a  question  of  atomic 
constitution.  2.  That  dispersion,  like  refraction,  is  modified  by  pro- 
found differences  of  constitution,  such  as  change  of  atomicity. 
3.  That  dispersion  frequently  reveals  differences  of  constitution,  at 
present  unrecognised.  The  following  dispersion  equivalents  (H— A) 
have  been  determined: — Phosphorus  (liquid),  B'O ;  sulphur  (double 
bond),  2-6;  sulphur  (single  bonds),  1-2;  hydrogen,  0'04 ;  carbon, 
0-26,  0-51,  and  0*66;  oxygen  (double  bond),  0*18;  oxygen  (single 
bonds),  O'lO  ;  chlorine,  0*50;  bromine,  1 '22  ;  iodine,  3*65  ;  nitrogen, 
0-10  ;  CH2,  0-34  ;  NO2, 0-82.  The  values  for  CH2,  H,  and  C  are  worked 
out  in  the  same  way  as  the  refraction  equivalents.  In  unsaturated 
compounds,  the  4ispersion  equivalent  is  much  greater,  (0'5)  in  allyl 
compounds  and  defines,  and  at  least  0*8  in  the  aromatic  series.  Where 
the  carbon  has  all  four  bands  satisfied  with  carbon-atoms  (with  refrac- 
tion value  6*0),  the  dispersion  equivalent  is  enormously  increased. 
In  considering  th-e  dispersion  equivalents  of  solutions  of  metallic 
salts,  it  is  pointed  out  that  where  the  solution  is  dilute  th.e  values  are 
untrustworthy,  owing  to  the  smallness  of  the  specific  dispersion,  the 
values  for  potassium  and  sodium  alone  are  therefore  considered.  The 
difference  between  the  dispersion  equivalents  of  their  salts  is  0"09. 
In  determining  the  value  for  potassium  itself,  the  haloid  salt  was 
rejected,  as  it  wa-s  anticipated  that  the  chlorine  value  might  be  higher 
than  it  is  in  organic  compounds,  as  is  the  case  with  the  refraction 
equivalents.  Determined  from  the  formate  and  acetate,  with  the 
values  given  above  for  carbon,  hydrogen,  and  oxygen,  the  dispersion 
equivalent  for  potassium  is  0-53  and  0'44  for  the  salts  respectively. 
From  potassium  hydroxide  viewed  as  water,  with  a  hydrogen-atom 
replaced,  the  value  0'565  is  obtained.  From  the  nitrite,  by  subtracting 
the  value  for  ISTOs,  0'48  is  obtained.  From  the  cyanide,  0-58 ;  from 
the  carbonate,  040  ;  from  the  oxalate,  0"59.  These  variations  cannot 
be  due  to  experimental  error,  nor  is  it  probable  that  potassium  has 
more  than  one  dispersion  equivalent ,  as  it  has  only  one  refraction 
equivalent.  The  uncerrainty  probably  lies  in  the  value  of  the  radicles 
to  which  the  metal  is  joined.  H.  K.  T. 

Mathematical  Analysis  of  the  Spectra  of  Magnesium  and 
Carbon.  By  A.  GriInwald  (Moimtsh.,  8,  650 — 712). — In  accordance 
with  the  principle  laid  down  by  the  author  (Abstr,,  1887,  1070),  an 
analysis  of  the  spectra  of  magnesium  and  carbon  has  been  effected, 
the  data  of  different  observers,  chiefly  those  of  Liveing  and  Dewar, 
being  used  for  this  purpose. 

VOL.   Liv.  2d 
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The  magnesium  spectrum  is  found  to  show  the  presence  of  the 
primary  substance  c  in  the  same  condition  in  which  it  is  found  in 
oxygen  and  carbon,  of  the  primary  substance  h  in  the  state  in  which 
it  exists  in  free  hydrogen,  and  in  the  more  condensed  state  in  which 
it  is  found  in  the  water- vapour  spectrum,  and  also  of  h  (helium)  in  an 
uncondensed  state.  Besides  these,  a  number  of  very  weak,  and  at 
present  unknown  hydrogen  and  oxygen  lines  are  present. 

The  spectrum  of  carbon  contains  the  primary  substance  c  in  the 
state  in  which  it  is  found  in  oxygen  and  magnesium,  and  also  the  sub- 
stance h.  This  latter  exists  in  four  different  conditions  :  in  the  state 
in  which  it  is  observed  in  free  hydrogen  ;  in  the  state  in  which  it 
exists  in  the  hydrogen  of  water-vapour ;  and  in  a  more  dilated  chemical 
condition,  and  a  more  condensed  condition  than  that  in  which  it  occurs 
in  free  hydrogen.  A  number  of  hydrogen  and  oxygen  lines  are 
also  present,  most  of  them  very  weak,  but  which,  on  multiplying 
their  wave-lengths  by  the  factor  f,  as  in  the  case  of  those  in  the 
magnesium  spectrum  also,  are  converted  into  lines  in  the  water 
spectrum.  H.   C. 

Compounds  of  the  Rare  Earths  yielding  Absorption- 
spectra.  By  G.  Kruss  and  L.  Nilson  (J5er.,  21,  585 — 588). — A 
rejoinder  to  JBailey  (this  vol.,  p.  208). 

Contact  Electricity.  By  W.  v.  Uljanin  {Ann.  Phys.  Chem.  [2], 
33,  238).~-The  author  points  out  that  Exner  fthis  vol.,  p.  208)  has 
misunderstood  his  method  (Ann.  Phys.  Chem.  [2],  30,  699)  of  deter- 
mining the  potential  difference  between  zinc  and  copper,  as  he  appears 
to  have  assumed  that  the  author  covered  a  copper  cylinder  with  a 
zinc  one,  and  inserted  such  a  fraction  of  a  Daniell,  that  when  the 
latter  cylinder  was  removed  there  was  no  deflection  of  the  elec- 
trometer. This  arrangement  would  clearly  not  enable  the  potential 
difference  to  be  measured,  as  it  would  require  that  the  envelope  also 
should  be  at  the  same  potential,  and  the  latter  is  determined  by  that 
of  the  walls  of  the  room. 

In  the  arrangement  used,  the  two  cylinders  were  of  zinc,  and  were 
surrounded  by  a  copper  envelope,  and  before  removing  the  outer  cylin- 
der it  was  separated  from  the  inner  one.  Then  assuming  the  two 
zinc  cylinders  to  be  at  the  same  potential,  there  would  be  no  deflection 
if  the  copper  envelope  was  at  the  same  potential.  This  condition 
was  satisfied  by  the  introduction  of  a  certain  fraction  of  a  Daniell  in 
the  earth  connection  of  the  envelope. 

It  is  clear  that  the  method  would  not  serve  to  determine  any  poten- 
tial difference  between  the  zinc  cylinders,  as  it  depends  on  the  assump- 
tion that  they  are  at  the  same  potential,  being  of  the  same  metal,  and 
in  contact.  G.  W.  T. 

Maximum  Galvanic  Polarisation  of  Platinum  Electrodes  in 
Sulphuric  Acid.  By  C.  Fromme  (Ann.  Phys.  Chem.  [2],  33,  80— 
128). — The  great  discrepancies  between  the  different  determinations 
of  the  maximum  polarisation  in  a  voltameter  containing  dilute  sul- 
phuric acid  with  platinum  electrodes,  induced  the  author  to  investigate 
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tlie  circnm stances  on  which  the  amount  of  polarisation  depends. 
A  priori,  the  polarisation  might  be  expected  to  depend  on  the  nature  of 
the  surface  of  the  electrodes,  on  their  dimensions,  on  the  concentration 
of  the  acid,  and  on  the  pressure  at  which  the  gases  are  liberated. 

The  concentration  of  the  acid  in  the  different  experiments  varied 
from  0'18  to  65  per  cent. 

The  author  finds  that  the  manner  in  which  the  amount  of  polarisa- 
tion varies  with  the  concentration  is  most  complicated  in  the  case  of 
very  dilute  solutions,  for,  as  the  concentration  is  gradually  increased, 
the  polarisation  at  first  increases  and  reaches  a  maximum,  and  after- 
wards falls  to  a  minimum  ;  when  the  anode  is  small,  it  passes  through 
a  second  maximum  and  minimum,  until  it  finally  increases  steadily 
with  the  concentration ;  with  a  larger  anode,  only  a  single  maximum 
and  minimum  are  observed. 

In  very  dilute  solutions,  the  amount  of  polarisation  is  found  to 
depend  on  whether  the  water  used  is  distilled  in  glass  or  in  metallic 
vessels,  this  being  doubtless  due  to  the  presence  of  small  particles  of 
glass  or  of  metal  in  the  distilled  water. 

When  the  cathode  is  small,  its  surface  becomes  blackened  by  the 
passage  of  the  current,  whilst  a  larger  cathode  is  not  sensibly  altered. 

With  the  more  dilute  solutions,  and  when  both  the  electrodes  were 
small,  a  yellow  deposit  was  observed  on  the  anode.  The  black  deposit 
remains  unaltered  after  treatment  with  concentrated  sulphuric  acid,  but 
it  is  slowly  dissolved  by  aqua  regia.  It  can  also  be  removed  by  revers- 
ing the  current  for  some  time,  or  it  can  be  scraped  off.  This  deposit 
had  already  been  observed  by  de  la  Rive  (Ann.  Pliys.  Ghem.,  41,  156  ; 
45,  421)  and  by  Poggendorff  {ibid.,  61,  605),  and  their  experiments 
showed  that  it  consisted  of  platinum  in  a  state  of  powder,  mechanically 
detached  from  the  cathode.  In  some  of  the  experiments,  even  when 
the  cathode  is  larger,  a  greyish-brown  deposit  was  observed  on  the 
latter,  but  only  w^hen  the  water  had  been  distilled  in  glass  vessels, 
from  which  the  author  concludes  that  it  was  due  to  particles  of  glass. 
It  was  easily  dissolved  by  concentrated  sulphuric  acid. 

In  the  case  of  the  larger  anodes,  a  dark  yellow  coloration  was 
observed  after  some  time.  This  yellow  deposit  on  the  anodes  was 
unaifected  by  treatment  with  hot  concenti^ated  sulphuric  scid  or  aqua 
regia,  and  it  occurred  whether  the  water  had  been  distilled  in  glass  or 
in  metallic  vessels.  The  author  was  unable  to  determine  its  cause, 
but  concluded  that  it  was  not  due  to  the  presence  of  any  impurity  in 
the  solution.  The  amount  of  polarisation  is  found  to  depend  on  the 
size  of  the  electrodes ;  with  dilute  solutions,  the  size  of  the  anod-e  is 
the  more  important,  with  stronger  ones  that  of  the  cathode. 

With  the  solutions  used  containing,  as  previously  stated,  from  0*18 
to  65  per  cent,  of  acid,  the  E.M.F.  of  polarisation  varied  from  1*94  to 
2*43  of  a  Daniell  when  the  cathode  and  anode  were  both  large  ;  from 
1'45  to  2'98  when  the  cathode  was  small  and  the  anode  large ;  from 
1*90  to  4"  18  when  both  cathode  and  anode  were  small ;  and  from  1*89 
to  4*31  when  the  cathode  was  large  and  the  anode  small.  The  least 
variation,  therefore,  occurs  when  both  the  electrodes  are  large,  and 
the  greatest  when  the  cathode  is  large  and  the  anode  small. 

The  resistance  of  the  voltameter  when  traversed  by  a  strong  steady 

2  d  tl 
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current  diminishes  as  the  concentration  of  the  acid  increases,  and  ulti- 
mately reaches  a  minimum  value  when  the  concentration  is  about 
the  same  as  that  for  which  the  conductivity  is  found  to  be  a  maximum 
by  observations  with  alternate  currents ;  after  this,  it  increases  with 
further  increase  in  the  concentration.  When,  however,  the  anode  is 
small,  the  resistance  continues  to  diminish  up  to  the  highest  limits  of 
concentration  used  in  the  experiments.  G.  W.  T. 

Electromotive  Forces  of  Metals  in  Cyanide  Solutions.    By 

S.  P.  Thompson  {Proc.  B<y.  Soc,  42,  :i87— 389).— The  electromotive 
forces  of  copper  and  zinc  in  cyanide  solutions  aie  examined  in  order 
to  ascertain  the  cause  of  the  possibility  of  depositing  these  two  metals 
simultaneously.  It  is  found  that  with  higher  concentration,  the 
E.M.F.  of  copper  increases  more  than  that  of  zinc ;  moreover,  in  a  cold 
dilute  solution  of  potassic  cyanide  the  E.M.F.  of  zinc  is  higher  than  that 
of  copper,  whilst  in  a  boiling  saturated  solution  the  E.M.F.  of  copper 
is  greater  than  that  of  zinc  :  hence  it  is  possible  to  construct  a  bat- 
tery consisting  of  one  metal,  copper,  and  one  electrolyte,  a  solution  of 
potassic  cyanide,  the  anode  being  kept  hot  and  the  cathode  cold. 
Tables  are  given  showing  the  E.M.F. 's  of  -various  metals  compared 
with  carbon  in  cyanide  solutions  of  varioue  strengths.  Maxima  are 
frequently  found  at  intermediate  stages  of  concentration.  In  a  mixed 
solution  of  copper  and  zinc -cyanides,  there  is  a  neutral  condition,  in 
which  the  E.M.F.'s  of  zinc  and  copper  are  equal,  depending  on  the 
relative  amounts  of  metal,  the  concentration  of  the  solution,  and  the 
temperature.  The  E.M.F.  of  the  copper  is  the  most  sensitive,  espe- 
cially to  variations  in  the  concentration  of  the  solution.  At  the 
cathode,  the  concentration  is  determined,  on  the  one  hand,  by  the 
rapidity  with  which  the  metal  is  deposited,  that  is,  by  the  current- 
density  ;  on  the  other,  by  the  rapidity  of  diffusion  ;  hence  there  will 
be  a  certain  current-density  at  which  the  solution  will  be  maintained 
in  the  neutral  condition  and  the  metals  be  deposited  equally. 

H.  K.  T. 

Resolution  of  the  Electromotive  Forces  of  Galvanic  Ele- 
ments. By  J.  MiESLER  (Mo7iafsh.,  8,  713 — 720). — In  continuation 
of  his  work  on  this  subject  (this  vol.,  p.  330),  the  author  has  examined 
Marie-  Davy,  de  la  Rue,  and  JSTiaudet  cells,  and  in  each  the  sum  of 
the  potential  differences  in  the  various  parts  of  the  cell  is  found  to 
be  equal  to  the  total  E.M.F.  Accumulators  were  examined,  and  for 
these  the  above  was  also  found  to  be  true.  On  discharging  an  accu- 
mulator and  measuring  the  potential  differences  at  different  intervals, 
as  the  total  E.M.F.  decreased  to  about  one-half  of  its  original  value, 
the  potential  difference  between  the  negative  plate  and  acid  also 
diminished,  but  that  between  the  positive  plate  and  acid  remained  the 
same.  After  the  cell  had  been  short  circuited  for  some  time,  the 
exact  opposite  had,  however,  taken  place,  for  the  potential  difference 
between  the  negative  plate  and  acid  was  still  the  same,  whilst  that 
between  the  positive  plate  and  acid  had  decreased.  An  attempt 
mechanically  to  construct  an  accumulator  that  should  give  the  same 
potential  differences  as  a  charged  accumulator  failed.  H.  C. 
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Thermal  Alteration  in  a  Daniell  Cell  and  in  an  Accu- 
mulator. By  G.  Meyer  (Ann.  Phys.  Ghem.  [2],  33,  265—289). — 
Investigations  have  been  made  on  the  thermal  changes  in  a  Daniell 
cell  by  Lindig  (Ann.  Phys.  Ghem.,  123,  1),  Voller  (ibid.,  149,  394), 
and  V.  Helmholtz  (Per.,  18,  22),  and  the  latter  has  shown  that  in  a 
zinc  sulphate  cell  the  temperature-coefficient  depends  on  the  degree 
of  concentration  of  the  solution.  The  object  of  this  paper  is  to 
determine  more  fully  on  what  circumstances  the  temperature-coeffi- 
cient depends,  in  the  case  both  of  sulphuric  and  zinc  sulphate  cells, 
and  to  determine  whether  the  temperature-coefficient  of  the  cell  is 
equal  to  the  sum  of  the  temperature-coefficients  at  each  contact  of 
unlike  substances. 

In  order  to  ensure  their  purity,  the  metals  used  were  obtained  by 
electrolytic  deposition  from  copper  sulphate  and  zinc  sulphate,  and 
the  copper  sulphate,  zinc  sulphate,  and  sulphuric  acid  were  chemi- 
cally pure.  The  metals  and  liquids  composing  the  cell  wei-e  con- 
tained in  a  glass  tube  of  special  construction,  and  the  liquids  were 
separated  by  parchment-paper ;  the  dissolved  air  being  got  rid  of  by 
use  of  an  air-pump.  The  measurements  of  the  E.M.F.  were  always 
made  with  a  quadrant  electrometer,  so  that  there  was  no  polarisation, 
and  the  electrometer  reading  was  taken  directly  after  the  zinc  was 
introduced  into  the  liquid,  to  prevent  a  coating  of  hydrogen  being 
formed,  at  the  higher  temperatures,  by  the  action  of  the  sulphuric 
acid  on  the  amalgamated  zinc.  The  results  obtained  with  the  cells 
were  as  follows  : — The  E.M.F.  of  a  Daniell  cell  with  sulphuric 
acid  increases  with  the  temperature,  and  the  value  of  the  tempe- 
rature-coefficient depends  on  the  degree  of  concentration  of  the  liquids 
in  the  cell,  increasing  with  an  increase  in  the  concentration  of  the 
sulphuric  acid,  until  the  solution  contains  about  30  per  cent,  of 
the  acid,  when  it  attains  a  maximum  value,  and  diminishes  when  the 
concentration  is  increased  beyond  this  point.  The  temperature-co- 
efficient increases  continuously  without  attaining  a  maximum  as  the 
concentration  of  the  copper  sulphate  is  increased. 

In  the  case  of  a  zinc  sulphate  cell,  the  E.M.F.  diminishes  as  the 
temperature  rises,  and  when  the  concentration  of  the  zinc  sulphate  is 
increased  from  a  low  degree  the  temperature-coefficient  falls  to  zero, 
and  as  the  concentration  is  further  increased  this  has  a  continually  in- 
creasing negative  value.  The  effect  on  the  temperature-coefficient  of 
varying  the  concentration  of  the  copper  sulphate  solution  is  the  same 
as  in  the  case  of  the  sulphuric  acid  cell. 

In  the  accumulator,  the  temperature-coefficient  was  found  to  increase 
with  increased  concentration  of  the  sulphuric  acid,  but  the  author 
has  not  yet  been  able  to  determine  whether  the  degree  of  concentration 
has  any  effect  on  the  E.M.F,,  as  the  latter  begins  to  diminish  as  soon 
as  the  charging  current  is  discontinued,  at  first  rapidly,  and  then 
slowly,  but  not  slowly  enough  to  enable  any  conclusions  to  be  drawn 
from  the  measurements  of  E.M.F.,  each  of  which  occupied  about 
six  minutes. 

During  the  experiments  on  the  accumulator,  whilst  evolution  of  gas 
was  observed  from  the  lead  plates  when  it  was  placed  under  the  air- 
pump   to   free   the  sulphuric  acid  from  dissolved  air,  it  was  found 
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by  depositing  lead  by  means  of  zinc  from  a  solution  of  lead  acetate, 
and  heating  it  in  a  vacuum,  that  finely  divided  lead  absorbs  about 
0'206  of  its  volume  of  hydrogen.  The  absorption  of  air  by  the  accu- 
mulator plates  would  be  too  small  to  have  an  appreciable  effect  on  the 
E.M.F. 

The  author,  however,  found  it  impossible  to  obtain  any  trustworthy 
results  from  a  cell  containing  platinum  instead  of  copper,  owing  to 
the  dependence  of  the  E.M.F.  on  the  amount  of  air  absorbed  by  the 
platinum.  G.  W.  T. 

Determination  of  the  Specific  Inductive  Capacities  of  Con- 
ducting Liquids.  By  E.  Cohn  and  L.  Aroxs  (Ann.  Fhijs.  Chem.  [2], 
33,  13 — 31). — In  a  previous  memoir  (ibid.  [2],  28,  454),  the  authors 
gave  a  means  of  determining  the  specific  inductive  capacity  of  a  con- 
ducting liquid  founded  on  the  result  obtained  by.  them  that  the 
dielectric  polarisation  and  conduction  are  mutually  independent. 
In  the  former  experiments,  the  highest  conductivity  did  not  exceed 
4*5  X  10"^^  in  terms  of  mercury,  and  the  values  of  the  sp.  ind. 
cap.  were  found  to  be  of  much  the  same  magnitude  as  for  good 
insulators,  being  in  every  case  less  than  5.  In  the  present  paper, 
liquids  of  higher  conductivity  are  considered,  and  this  made  it 
necessary  to  devise  a  new  method,  as  the  former  one,  depending  on 
observations  of  the  rate  of  leakage  of  an  electrostatic  charge,  would 
have  required  the  observations  of  intervals  of  time  considerably  less 
than  the  millionth  of  a  second. 

The  method  used  for  the  present  inquiry  is  a  modification  of 
Silow's  (this  Journal,  1876,  ii,  267),  founded  on  the  principle  that 
when  a  system  of  conductors  immersed  in  a  homogeneous  medium  is 
maintained  at  a  constant  potential,  the  work  done  against  electrical 
forces,  in  effecting  a  given  change  of  configuration,  is  proportional  to 
the  sp.  ind.  cap,  of  the  medium.  The  needle  and  one  pair  of 
quadrants  of  an  electrometer  were  joined  to  one  extremity  of  the 
secondary  of  an  induction  coil,  and  the  remaining  pair  to  the  other 
extremity.  Headings  were  then  taken  alternately  with  the  liquid  and 
with  air  only  in  the  electrometer.  By  this  means  measurements 
could  be  obtained  for  liquids  having  a  conductivity  as  high  as  16  X  10"'°, 
or  about  3400  times  the  highest  conductivity  in  the  former  series. 
Calling  K  the  sp.  ind.  cap.,  and  k  the  conductivity,  it  was  found  that  for 
distilled  water  K  =  76,' whilst  ^  varied  from  34  x  IQ-'"  to  16  x  IQ-'", 
so  that  an  increase  of  conductivity  to  about  five  times  its  original  value 
had  no  perceptible  effect  on  the  sp.  ind.  cap.  For  ethyl  alcohol  con^ 
taining  2  per  cent,  of  water,  K  =  26"5,  and  when,  by  the  addition  of 
traces  of  ammonium  chloride,  the  conductivity  was  increased  from 
2'3  X  10~^°  to  12  X  10~^°,  the  value  of  K  remained  sensibly  constant. 
For  amyl  alcohol  the  values  obtained  were  K  =  15  and 
A;  =  016  X  10~^°.  When  successive  quantities  of  ethyl  alcohol  were 
added  to  pure  xylene,  both  K  and  k  increased,  but  the  latter  at  first 
much  more  rapidly  than  the  former,  the  change  of  k  from  less  than 
10"'^  to  0*03  being  accompanied  only  by  a  change  of  K  from  2*36  to 
3-08. 

For    these    substances,    Maxwell's  law    connecting    sp.    ind.    cap. 
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and  index  of  refraction  does  not  hold  even  approximately,  the 
deviation  from,  the  law  being  very  much  greater  than  even  in  the 
case  of  glass  and  the  fatty  oils.  The  author  suggests  that  it  would  be 
of  interest  to  investigate  the  sp.  ind.  caps,  of  aqueous  and  alcoholic 
solutions  of  various  salts  to  as  high  a  degree  of  concentration  as 
possible,  and  also  to  determine  the  same  constant  for  as  many  well- 
defined  chemical  compounds  as  possible,  in  order  to  see  if  it  may  not 
be  possible  to  find  some  law  connecting  the  sp.  ind.  cap.  of  a  substance 
with  its  chemical  constitution.  G.  W.  T. 

Conductivity  and  Specific  Inductive  Capacity.  By  E.  Cohn 
and  L.  Arons  (A7in.  Phys.  Gliem.  [2],  33,  31 — 32). — In  this  note  the 
authors  state  that  the  numbers  2'23  and  4'43  given  by  them  in  the 
paper  referred  to  (ibid.  [2],  28,  454)  as  the  specific  inductive  capacities 
of  xylene  and  castor  oil  respectively  are,  according  to  their  later 
researches,  too  small,  and  should  be  2'36  and  4'82  respectively. 

G.  W.  T. 

Specific  Inductive  Capacity  of  Liquids.  By  F.  Tomaszewski 
(Ann.  Fhys.  Chem.  [2],  33,  33— 42).— The  principal  object  of  this 
investigation  was  to  obtain  measurements  of  the  specific  inductive 
capacities  of  certain  liquids  in  order  to  determine,  if  possible,  some 
relation  between  the  value  of  this  constant  and  the  chemical  constitu- 
tion of  the  liquid,  which  curiously  enough  was  one  of  the  desiderata 
suggested  by  Cohn  and  Arons  (preceding  Abstracts). 

There  were  two  questions  which  presented  themselves  for  solution  : 

(1)  The  influence  of  the  number  of  atoms  in  a  molecule,  requiring 
ileterminations  for  isomeric,  homologous,  and  metameric   compounds. 

(2)  The  effect  of  introducing  a  fresh  element  into  the  molecule, 
requiring  determinations  for  non-homologous  compounds. 

The  experiments  were  carried  out  by  Silow's  method  slightly  modi- 
fied, and  the  charges  were  obtained  from  a  battery  of  40  zinc-copper- 
water  cells. 

The  principal  results  obtained  are  given  below,  K  being  the  specific 
inductive  capacity,  and  /i  the  index  of  refraction  for  infinite  wave- 
leno-th. 


Isomeric  Compounds,  CioHib. 

VK. 

f^- 

Oil  of  turpentine  from  Finns  silvestris,  laevo- 
rotatory 

Oil  of  turpentine  from  Finus  maritima,  Isevo- 
rotatory 

Oil  of  turpentine  from  Pinus  Australis,  dex- 
trorotatory 

Oil  nf  pitron    .. 

1  -5070 
1  -5026 
1 -5046 
1 -4990 

1  -4689 
1  -4561 
1 -4685 
1  -4706 
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Homologous  Compounds. 

Aromatic  Hydrocarhom^. 

VK. 

A*. 

Benzene  (free  from  tliiophen) 

Toluene 

1-4802 
1-5175 
1-5436 
1  -5627 

1-4757 
1  -4713 

Cumene , 

1-4838 

The  specific  inductive  capacities  of  isomeric  compounds  are,  there- 
fore, not  equal. 

Where  M  is  the  molecular  weight  and  d^  the  density,  it  was  found 
that  the  quantity  M(n  —  l)/cZ,  or  the  molecular  refraction,  was 
sensibly  constant  for  the  isomeric  series,  as  also  were  the  quantities 
M(K  —  l)ld  and  M(v/K  —  l)ld.  The  specific  inductive  capacity  of 
homologous  compounds  is  seen  from  the  second  table  to  increase  with 
the  number  of  atoms.  Maxwell's  relation  d  =  a/K.  is  only  approxi- 
mately true,  as  is  clear  from  the  tables  given.  G.  W.  T. 

Electric  Discharge  through  Gases.  By  A.  Schuster  (Proc.  Boy. 
(Soc. ,42,371 — 379). — A  glass  vessel  is  divided  into  two  compartments 
by  means  of  a  metal  plate  nearly  reaching  to  the  sides  and  connected 
to  earth.  In  one  compartment  charged  gold  leaves  were  placed,  in 
the  other  electrodes  through  which  discharges  were  passed  from  an 
induction  coil.  No  effect  was  observed  at  the  atmospheric  pressure, 
but  at  43  mm.  pressure  the  leaves  slowly  collapsed.  In  another 
experiment,  sparks  from  a  Voss  machine  were  passed  at  the  atmo- 
spheric pressure  between  points  or  spheres  in  the  neighbourhood  of 
charged  balls.  When  the  electrodes  were  similar,  whether  points  or 
spheres,  the  balls  collapsed  when  electrified  positively,  but  when  one 
electrode  is  a  sphere  and  the  other  a  point,  the  balls  collapse  if  their 
electrification  is  of  opposite  sign  to  that  of  the  point.  Finally,  the 
author  observes  that  in  a  partial  vacuum  incompletely  divided  into 
two  compartments  by  a  metal  screen  connected  to  earth,  a  continuous 
discharge  between  electrodes  in  one  compartment  renders  it  possible 
to  send  a  current  between  electrodes  in  the  other  compartment  with 
an  indefinitely  small  electromotive  force.  In  one  case,  a  current  of 
0"008  ampere  through  the  main  electrodes  enabled  an  E.M.F.  of 
one-fourth  volt  to  send  a  current  through  the  auxiliary  electrodes. 
The  intensity  of  the  auxiliary  current  is  greater  the  greater  the  main 
discharge  and  the  reduction  of  pressure  ;  it  increases  less  rapidly  than 
the  electromotive  force  causing  it.  Anything  which  facilitates  gaseous 
diffusion  increases  the  strength  of  the  auxiliary  current. 

In  explanation  of  these  facts,  the  author  considers  that  the  two  atoms 
of  a  gas  molecule  are  charged  with  opposite  electricities,  and  are  held 
together  by  molecular  forces.  When  this  union  is  ruptured  by  the 
main  discharge,  the  atoms  diffuse  across  to  the  auxiliary  electrodes, 
and  give  up  their  electricities  to  them.  The  rupture  of  the  molecule 
is  supposed  to   take    place    at    the    negative    pole.      The    diurnal 
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variations  of  terrestrial  magnetism  are  supposed  to  be  due  to  currents 
produced  by  tidal  or  other  regular  motions,  such  feeble  currents  being 
I'endered  possible  by  tlie  more  powerful  discharges  which  take  place 
in  the  upper  regions  of  the  atmosphere.  H.  K.  T. 

Conduction  of  Electricity  throngh  Gases.  By  F.  'Nauu  (Ann. 
Phys.  Ghem.  [2],  33,  295— 301).— Hittorf  (Ann.  Phys.  Chem.,  7,  595) 
found  that  a  pair  of  gold  leaves  attached  to  a  stick  of  shellac,  enclosed 
in  a  tube  of  hydrogen  containing  phosphoric  acid  to  ensure  perfect 
dryness,  retained  their  charge  after  the  lapse  of  four  days,  from  which 
he  concluded  that  dry  hydrogen  does  not  conduct  electricity. 
Nahrwold  (ibid.,  5,  460),  by  a  different  method  of  experimenting, 
came  to  the  conclusion  that  the  particles  of  a  gas  cannot  receive  an 
electrostatic  charge,  and  that  the  loss  of  charge  of  a  conductor 
exposed  to  the  air  is  due  entirely  to  the  presence  of  floating  particles 
of  dust.  The  author  considers  that  Nahrwold's  experiments  only 
show  that  dust  is  the  chief  factor  in  causing  leakage  in  a  conductor 
exposed  to  the  air. 

He  refers  to  some  former  experiments  (ibid.  [2],  5,  145  ;  8,  266  ; 
11,  155  ;  16,  558  ;  22,  550)  made  by  him  with  a  charged  sphere  sus- 
pended within  an  insulated  conducting  enverlope  containing  different 
gases  of  various  densities,  carefully  freed  from  dust.  Whilst  he 
confirmed  Hittorf's  result  as  to  the  charge  being  retained  for  a  long 
time,  he  found  that  there  is  an  instantaneous  small  loss  of  charge, 
depending  on  the  nature  of  the  gas  and  on  its  density.  This  instan- 
taneous loss  increases  as  the  density  is  diminished,  and  a  further 
instantaneous  loss  takes  place  when  the  envelope  is  connected  to  the 
earth,  followed  by  a  gradual  and  continuouf*  loss  of  charge.  The 
author  attributes  this  sudden  loss  to  a  transference  of  electricity  to  the 
gaseous  molecules,  and  the  slow  dispersion  to  an  electrical  connection 
between  the  sphere  and  the  envelope.  He  has  now  repeated  the 
experiments  with  a  double  metallic  envelope  containing  gas.  The 
envelopes  were  in  the  form  of  cylinders  open  at  one  end,  and  closed 
at  the  other,  the  closed  ends  being  hemispherical.  The  open  ends 
were  closed  by  a  sheet  of  glass  covered  with  lac  varnish,  and  the 
cylinders  were  cemented  tp  it  with  their  axes  coinciding.  The  author 
then  found  a  similar  increased  loss  on  connecting  the  outer  envelope 
with  the  earth,  from  which  he  concludes  that  the  gas  between  the 
two  cylinders  acted  as  a  conductor,  putting  the  inner  one  in  connec- 
tion with  the  outer,  and  so  with  the  earth.  The  instantaneous  loss  of 
charge  was  found  to  increase  when  the  density  of  either  the  inner'or 
the  outer  portion  of  gas  was  diminished,  which  agreed  with  the 
former  results,  but  the  slow  dispersion  of  the  charge  appeared  to  be 
sensibly  independent  of  the  density  of  the  gas,  as  would  be  expected 
to  be  the  case  if  the  dispersion  takes  place  by  a  convection  of 
electricity  by  the  gaseous  particles,  owing  to  the  enormous  number 
in  contact  with  the  surface  of  the  envelope  at  any  moment. 

G.  W.  T. 

Electrical  Conductivity  of  Solutions  of  Neutral  Salts.  By 
G.  Jager  (Monatsh.,  8,  721 — 724). — The  electrical  conductivities  of 
some  salts  of   heavy  metals   have   been  measured  in  solutions   con- 
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taining  proportions  varying  from  -^^^  to  T2V0  ^^  ^^®  gram-molecular 
weights  per  litre.  The  salts  thus  examined  were  lead  nitrate  and 
acetate  ;  silver  nitrate,  sulphate,  and  acetate  ;  zinc  sulphate,  bromide, 
and  iodide,  and  copper  sulphate  and  acetate.  Dividing  the  observed 
conductivity  by  the  proportion  of  the  molecular  weight  in  each  case, 
the  relative  conductivity  of  the  molecular  weight  of  the  salt  for 
different  dilutions  is  obtained.  This  plotted  against  the  dilution 
values  gives  curves  approximating  to  straight  lines,  although  in  no 
case  could  the  conductivity  be  represented  as  of  the  form  L  =  am  -h 
(im^.  All  the  curves,  with  the  exception  of  that  for  zinc  bromide, 
appear  to  tend  towards  maxima  in  different  directions ;  this  is  taken 
as  supporting  the  view  that  each  salt  has  its  own  definite  molecular 
conductivity.  H.  C, 

Comparative  Properties  of  the  Electrical  Conductivities  of 
Salt  Solutions.  By  G.  Jager  (Monatsh.,  8,  725—733). — In  a  former 
paper  (this  vol.,  p.  217),  the  author  proved  that  if  L  and  Li  are  the 
molecular  conductivities  of  two  different  salt  solutions,  d  the  diameter 
of  the  molecule  of  the  solvent,  and  d,  d',  di,  d\,  those  of  the  ions, 

--  =  s^^^ — ■ — („        J,)^,    ^ — f-.     From  this  it  follows  that  as  e  is 

Li     1/(6^1  +  sy  +  i/(d'i  +  sy 

increased,  the  value  ot  L/Li  will  more  nearly  approximate  to  unity,  or 
that  as  the  size  of  the  molecules  of  the  solvent  increase  all  molecular 
conductivities  approach  more  nearly  to  the  same  value.  A  rise  of 
temperature  increasing  the  sphere  of  action  of  the  molecule  in 
accordance  with  the  coefficient  of  expansion  of  the  liquid,  where  this 
last  is  small  and  only  small  changes  of  temperature  are  dealt  with, 
o  may  be  looked  on  as  constant,  and  the  above  ratio  as  independent  of 
temperature. 

To  test  the  above,  a  determination  was  made  of  the  conductivities  of 
solutions  of  sodium  and  potassium  chlorides  containing  ^  to  gV  gram- 
equivalent  per  litre  in  water,  and  in  water  containing  20  to  60  per  cent, 
alcohol,  glycerol,  and  sugar,  in  each  of  which  cases  the  conductivity 
of  the  solvent  may  be  neglected.  Dividing  the  molecular  conduc- 
tivity of  potassium  chloride  by  that  of  sodium  chloride  in  each  case,  it 
was  found,  as  was  expected,  that  water  gave  the  highest  values  for 
the  ratio,  and  that  in  the  other  cases  the  ratio  decreased  and  approxi- 
mated more  to  unity  as  the  quantity  of  dissolved  alcohol,  glycerol,  or 
sugar  increased,  or,  as  may  be  assumed,  the  diameter  of  the  molecule 
of  the  solvent  increased.  That  temperature  would  have  no  effect 
on  the  value  of  the  ratio  may  be  taken  as  proved  by  the  result  of 
Kohlrausch's  experiments,  "  that  the  resistances  of  the  ions  in  water 
are  all  altered  in  the  same  proportion  by  change  of  temperature." 

Also,  as  a  consequence  of  Kohlrausch's  theory,  L/Li  = 
(u  +  v)j(ui  -\-  Vi)  where  u,  v,  Ui,  and  v^  are  the  molecular  velocities 
of  the  ions,  it  follows  that  if  two  salts  have  one  ion  in  common,  say, 
u  =  Ui,  then  L/Li  approximates  to  unity  as  u  increases,  or  the  greater 
the  molecular  conductivities  of  two  salts  containing  a  common  ion,  the 
less  will  the  ratio  of  the  two  conductivities  differ  from  unity.  This  is 
also  found  to  hold  good  when  tested  by  the  results  of  Kohlrausch's 
own  experiments.  H.  C. 
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The  Electrical  Conductivity  of  Solutions  of  some  Fatty- 
Acids  in  Water  and  in  Alcohols.  By  K.  Hartwig  (Ann.  Phys. 
Chem.  [2],  33,  58 — 80). — The  author  points  out  that  comparatively 
few  investigations  have  been  made  into  the  conductivity  of  other 
than  aqueous  solutions.  Of  those  known  to  the  author,  Mateucci 
(Ann.  Ckim.  Phys.,  66,  237)  was  the  first  who  made  experiments  on 
alcoholic  solutions,  but  Wiedemann  has  thrown  doubt  upon  his  con- 
clusion that  aqueous  and  alcoholic  solutions  of  the  same  substance 
of  the  same  specific  weight  conduct  equally  well.  Oberbeck  (Ann. 
Phys.  Chem.,  155,  595)  measured  the  resistances  of  aqueous  and 
alcoholic  solutions  of  cadmium  bromide  and  cupric  chloride,  and  found 
that  the  conductivity  was  increased  by  each  of  these  salts  in  a  manner 
dependent  on  the  salt  and  on  the  solvent.  Guglielmo  (Atti  R.  Accad. 
Torino,  17)  determined  the  conductivity  of  an  alcoholic  solution  of 
potassium  hydroxide,  that  of  the  aqueous  solution  having  been 
previously  determined  by  F.  Kohlrausch.  Yincentini  (Mem.  R.  Accad. 
Torino  [2],  36,  22)  investigated  the  conductivity  of  alcoholic  solutions 
of  some  chlorides,  and  found  that  there  is  no  simple  relation  between 
the  solubility  and  the  conductivity.  Bartoli  (VOrosi,  7,  3)  showed 
that  paraffin  and  naphthalene  can  be  made  into  conductors  by  the 
addition  of  amylic  alcohol  and  phenol.  The  same  author  (E.  Acad. 
Lincei,  1,  550)  investigated  the  conductivity  of  various  mixtures  of 
organic  compounds  ;  and  Lenz  (Mem.  Ac.  Sci.  St.  Petershourg,  7,  3U) 
made  some  researches  in  the  conductivity  of  aqueous  and  alcoholic 
solutions,  in  the  course  of  which  he  completely  demonstrated  the 
falseness  of  Mateucci's  conclusions.  The  author  selected  the  fatty 
acids  for  his  experiments,  as  being  very  soluble  in  several  media. 

The  measurements  were  made  by  the  Wheatstone  bridge  method, 
with  a  telephone  as  indicator.  The  substances  experimented  on  were 
solutions  of  formic,  acetic,  and  butyric  acids  in  water,  and  in  methyl, 
ethyl,  and  amyl  alcohols.  The  measurements  were  made  immediately 
after  the  solutions  were  made,  and  as  none  of  them  occupied  more 
than  an  hour,  it  was  found  that  the  results  were  not  sensibly  aUected 
by  the  etheriti  cation  which  always  takes  place  when  organic  acids  and 
alcohols  are  mixed. 

With  the  exception  of  two  of  the  solutions  of  formic  acid,  the 
author  finds  that  the  conductivity  reaches  a  maximum  at  a  certain 
concentration,  and  that  this  maximum  is  reached  the  sooner  the  worse 
the  conductivity  of  the  acid. 

The  table  below  gives  the  percentage  of  acid  for  which  ea^h. 
solution  has  the  maximum  conductivity  : — 


Solution. 

Acids. 

Formic  acid. 

Acetic  acid. 

Butyric  acid. 

Water 

30 
100 
100 

16-6 
30  0 
49-0 
54-0 

12-0 

Methyl  alcohol 

17-3 

Ethyl  alcohol   

21-6 

Amyl  alcohol 

26  0 
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Thus  the  greater  the  quantity  of  carbon  present  in  the  acid  the 
sooner  is  the  maximum  conductivity  attained,  and  the  greater  the 
quantity  of  carbon  present  in  the  solvent  the  later  is  the  maximum 
attained,  the  conductivity  being  diminished  by  an  increase  of  the 
quantity  of  carbon  present  either  in  the  acid  or  in  the  solvent. 

The  author  attributes  the  anomalous  behaviour  of  formic  acid  with 
regard  to  electrical  conductivity,  together  with  similar  anomalies 
which  it  exhibits  with  respect  to  its  other  physical  properties,  to  the 
absence  of  the  group  methyl  from  its  composition.  G.  W.  T. 

Electric  Leakage.  By  J.  J.  Thomson  and  H.  F.  Newall  {Proc.  Boy. 
Soc,  42,  410 — 429), — The  liquid  experimented  on  is  contained  in  a 
cylindrical,  metallic  vessel,  connected  to  earth,  in  which  a  metal  cylinder 
is  suspended  by  means  of  a  silk  thread;  this  can  be  connected  either 
with  a  battery  or  with  a  quadrant  electrometer.  The  inner  cylinder, 
after  being  charged,  is  connected  with  the  electrometer,  and  readings 
taken  every  five  seconds.  Curves  are  plotted  showing  (1)  the  decrease 
of  potential  with  time;  (2)  the  ratios  of  successive  potential  values. 
The  liquids  examined  were  benzene,  olive  oil,  carbon  bisulphide  and 
paraffin  oil,  and  were  filtered  many  times  before  use.  With  the  first 
three,  no  deviation  from  Ohm's  law  could  be  detected.  With  paraffin 
oil,  the  conductivity  is  slightly  greater  with  large  than  with  small 
differences  of  potential.  These  results,  where  the  E.M.F.'s  were  20 — 100 
volts,  differ  from  those  of  Quincke  (Abstr,,  1886.  959),  who  finds  that 
with  E.M,F.'s  sufficient  to  produce  a  spark  the  conduction  does  not 
even  approximate  to  Ohm's  law.  With  carbon  bisulphide,  great  dis- 
crepancies were  found  in  the  first  results ;  these  were  traced  to 
differences  in  time  of  chargino-,  and  later  experiments  proved  that 
electric  absorption  took  place.  The  effect  was  greatest  after  redistilling 
the  carbon  bisulphide,  but  at  times  it  was  totally  absent.  The  con- 
ductivity of  all  the  liquids  was  increased  by  rise  of  temperature,  so 
that  in  this  respect  they  resemble  electrolytes.  H.  K.  T. 

The  Influence  of  Magnetic  Forces  on  the  Nature  of  the 
Heat  Conductivity  of  Bismuth.  By  A,  v.  Ettixgshausex  (Ann. 
Phys.  C/iem.  [2],  33,  129— 136).— The  author  points  out  that  Righi 
(Abstr.,  1887,  1009)  and  Leduc  (Compt.  rend.,  104,  178.3;  105,  250) 
have  made  sonie  experiments,  from  which  they  conclude  tliat  the 
thermal  conductivity  of  bismuth  in  a  magnetic  field  is  diminished  to 
an  equal  extent  with  the  electrical  conductivity,  supposing  the 
magnetic  lines  of  force  to  cut  the  stream  lines  for  heat  or  electricity 
respectively  at  right  angles.  Nernst  (Ann.  Phys.  Chem.  [2],  31, 
760)  was  unable  to  detect  any  change  in  the  thermal  conductivity. 
The  author,  after  some  experiments  made  with  great  care,  finds  that 
the  thermal  conductivity  is  diminished,  but  to  a  much  less  degree 
than  the  electrical  conductivity.  The  decrease  in  the  thermal  con- 
ductivity is  greater  when  the  bismuth  is  impure,  but  still  much  less 
than  that  of  the  electrical  conductivity.  G.  W.  T. 

Constancy  of  the  Heat  Produced  by  the  Reaction  of  Silver 
Nitrate    with    Solutions    of   Metallic    Chlorides.      By  T.   W. 
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Richards  (Chem.  Neivs,  57,  16 — 17). — In  these  experiments,  all 
necessary  precautions  are  observed  to  obtain  comparable  conditions  : 
250  c.c.  of  the  silver  nitrate  solution  (equal  to  4  grams  silver 
nitrate)  and  250  c.c.  of  the  salt  solution  (containing  a  gram  or  so  of 
the  salt  in  excess  of  that  required  to  precipitate  all  the  silver)  are 
poured  simultaneously  into  the  platinum  calorimeter  (Berthelot's), 
and  the  rise  in  temperature  noted.  The  average  rise  in  20  experi- 
ments amounts  to  16'165  cal.  and  all  the  results  are  practically 
identical ;  the  experiments  included  sodium,  potassium,  ammonium, 
barium,  cupric,  zinc,  manganous,  nickelous,  ferrous,  aluminic,  ferric, 
and  chromic  chlorides  and  hydrochloric  acid.  Taking  the  following 
equation  as  representing  the  reaction,  the  author  concludes  from  these 
results  that  the  amount  of  heat  is  constant  no  matter  v^hat  R  m  or  ^ 

may  be.     (^R.^CU  +  AgKO.,  +  Aq^  =  AgCl  +  [iR«»(N03)„  =  Aq]. 

(Compare  Pickering,  this  vol.  p.  333.)  D.  A.  L. 

Relation  between  the  Heats  of  Formation  of  Chlorides  and 
Sulphates  in  Aqueous  Solution.  By  I.  W.  Fat  {Chem.  News,  57, 
36 — 37). — ^The  author  conducted  a  series  of  experiments  with  barium 
chloride  and  soluble  sulphates  exactly  similar  to  Richard's  experiments 
with  silver  nitrate  and  chlorides  (see  preceding  Abstract) .  There  is  not 
that  general  regularity  observed  in  the  case  of  the  sulphates  as  with  the 
nitrates,  although  the  rise  for  allied  bases  is  quite  close  ;  the  sesqui- 
oxide  salts  give  a  greater  rise  of  temperature  than  the  protoxide 
salts  do,  and  with  the  double  salts  a  still  larger  quantity  of  heat  is 
evolved,  whilst  sulphuric  acid  gives  most  of  all.  The  sulphates  in- 
cluded in  the  experiments  were  sodium,  potassium,  ammonium, 
magnesium,  zinc,  cadmium,  copper,  nickel,  cobalt,  ferrous  and  ferric, 
and  aluminium  potassium  alum,  potassium  chrome-alum,  ammonium 
ferrous  sulphate,  and  sulphuric  acid.  The  results  -are  tabulated  in 
the  original  paper.     (Compare  Pickering,  this  voL,  p.  333.) 

D.  A.  L. 

Alteration  in  the  Volumes  ^  and  Density  of  Liquids  by  the 
Absorption  of  Gases.  By  K.  Angstrom  {Ann.  Phys.  Chem.  [2], 
33,  223 — 233). — The  author  has  already  given  an  account  of  in- 
vestigations on  expansion  of  water  through  the  absorption  of  gases 
(Abstr.,  1882,  687).  Since  this  appeared,  experiments  of  the  same 
nature  have  been  made  both  for  water  and  ethyl  alcohol,  by  Bliimcl?:e 
(Abstr.,  1885.,  215;  1887,  435),  but  they  do  not  agree  with  those 
made  by  the  author  or  by  Mackenzie  and  l^ichols  (Abstr.,  1878,  366) 
and  Nichols  and  Wheeler  {Phil.  Mag.,  5,  11,  113),  probably  because 
Bliimcke's  method  did  not  allow  of  several  requisite  corrections  being 
made;  for  example,  for  the  compression  of  the  areometer,  and  for  the 
refraction  of  light  at  the  surface  of  the  containing  vessel. 

A  summary  of  the  results  of  the  author's  previous  experiments  and 
of  the  first  series  described  in  the  present  paper  are  given  in  the 
table  below,  in  which  Ci,  62,  ^3,  are  coefficients  of  expansion  due  to 
absorption. 
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Carbonic 
acid  ^j. 

Air  (Jo. 

Hydrogen  ^3. 

\'                 ^3* 

Chloroform 

Nitrobenzene 

Water        

0  -00188 
0-00168 
0  -00130 
0  -00200 
0  -00184 
0-00185 
0  -00200 

0-00205 

0-00143 
0-00216 
0  -00201 
0-00203 
0-00240 

0-00160 

0-00106 
0-00170 
0  -00157 
0  -00152 
0- 00184 

Means  = 

1-18 

1-23 
1-18 
1-17 
1-22 
(109) 

1-28 
1*35 

127 

Methyl  alcohol  .... 

Ethyl  alcohol 

Ether 

1-28 
1-34 
1-30 

1-20 

1-30 

This  shows  that,  except  for  ether,  the  ratios  ^1/^3  and  02/^3  are 
sensibly  constant.  Experiments  on  the  successive  absorption  of  two 
or  more  gases  gave  the  result  that  the  coefficient  of  expansion  due  to 
absorption  is  independent  of  any  previous  absorption  of  gas,  the 
total  expansion  being:  equal  to  the  sum  of  the  expansions  due  to  the 
absorption  of  the  different  gases. 

The  results  obtained  enable  the  change  in  the  specific  weight  of  a 
liquid  due  to  the  absorption  of  gas  to  be  calculated,  which  is  of 
practical  importance  for  specific  weight  determinations,  but  the  effect 
in  such  cases  is  so  small  that  it  need  only  be  taken  into  account  when 
the  most  extreme  accuracy  is  desired.  The  author  considers  the 
constancy  of  the  ratios  ^1/^.^  and  ^9/^3  to  be  the  most  important  of 
his  results  from  a  theoretical  point  of  view,  as  it  shows  that  the 
dilatation  depends  on  the  gas,  and  that  the  relations  between  the  co- 
efficients of  dilatation  due  to  absorption  are  independent  of  the  nature 
of  the  liquid;  from  this  he  concludes  that  Ostwald's  hypothesis 
(StocMometrie,  p.  356),  founded  on  the  values  of  the  coefficient  of 
dilatation  due  to  absorption  obtained  by  the  author  and  by  Sarran, 
namely,  that  "  the  volume  of  the  absorbed  gas  is  almost  exactly 
reduced  to  the  volume  of  its  molecules,"  is  a  priori  extremely  im- 
probable. G.  W.  T. 

Differential  Tonometer.  By  G.  J.  W.  Bremee  (Bee.  Trav.  Ghim., 
6,  122 — 136). — An  apparatus  for  measuring  the  difference  between 
the  vapour-tension  of  a  saline  solution  and  the  vapour-tension 
of  water  by  al lowing:  the  vapours  to  act  on  the  opposite  ends 
of  a  column  of  olive  oil.  It  consists  essentially  of  small  flasks  con- 
nected with  vertical  tubes  about  150  mm.  high  communicating  with 
one  another  by  means  of  a  horizontal  tube  at  the  bottom.  The 
particular  apparatus  described  consists  of  four  such  flasks.  The  flasks 
should  have  exactly  the  same  cubical  contents,  which  maybe  adjusted 
by  introducing  pieces  of  glass  rod,  and  should  contain  equal  volumes 
of  the  solutions.  After  introduction  of  the  liquids  the  flasks  are 
cooled  to  0°,  rendered  partially  vacuous,  and  oil  allowed  to  enter  from 
the  bottom  horizontal  tube  until  it  rises  to  about  half  the  height  of 
the  vertical  tube.  The  exact  pressure  of  the  air  in  the  flasks  is 
observed,  and  the  flasks  and  their  contents  are  heated  to  different 
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temperatnres  and  the  differences  between  tlie  levels  of  the  oil  in  the 
tubes  are  observed. 

Determinations  of  the  vapour-tensions  of  aqueous  solutions  of 
calcium  chloride  of  different  strengths  show  that  if  the  salt  is 
regarded  as  existing  in  the  liquid  in  the  anhydrous  condition,  the 
reduction  of  the  vapour-tension  increases  more  rapidly  than  the 
amount  of  calcium  chloride  present,  but  if  the  solution  is  supposed  to 
contain  the  hydrate  CaCl2  +  6H2O,  the  reduction  of  the  vapour-tension 
is  proportional  to  the  amount  of  salt  present,  as  Wullner  has  pre- 
viously stated.  C.  H.  B. 

Dynamical  Method  of  Determining  Vapour-pressure.    By 

G.  Tammann  {An7i.  Phys.  Chem.  [2],  33,  322— 337).— The  author  on 
recalculating  some  tables  given  by  Regnault  {Ann.  Chim.  Phys.  [3], 
15,  158)  for  the  vapour-pressure  of  pure  water  determined  by  the 
dynamical  and  statical  methods  respectively,  found  that  the  close 
agreement  of  the  results  was  only  apparent,  and  that  there  were 
really  some  considerabe  discrepancies  which  could  not  be  accounted 
for.  The  author  now  describes  a  number  of  experiments  carried  out 
principally  with  a  view  to  testing  the  dynamical  method,  following 
Begnault  with  some  modifications  in  details.  He  concludes  that  the 
method  is  not  capable  of  giving  good  results.  In  the  case  of  un- 
saturated solutions,  when  the  current  of  air  is  passed  over  the  surface 
of  the  solution,  the  upper  layers  become  more  concentra,ted  than  the 
lower,  through  the  evaporation  being  entirely  superficial,  and  if  the 
current  of  air  is  led  through  the  solution  errors  are  introduced,  as 
it  is  impossible  to  prevent  variation  of  pressure  and  the  scattering  of 
drops  of  the  solution  upon  the  interior  of  the  glass  vessels.  The 
author  attempted  to  use  it  with  saturated  solutions,  using  filter-paper 
soaked  in  the  solution,  then  partly  dried,  and  introduced  into  a 
U-tube  through  which  the  current  of  dry  air  was  allowed  to  pass, 
but  then  he  was  met  by  the  difficulty  that  on  taking  the  tube  out  of 
the  bath  used  to  maintain  the  required  temperature,  drops  of  water 
condensed  on  the  inner  surface  of  the  tube,  and  dissolving  some  of 
the  salt  adhering  to  it  gave  rise  to  unsaturated  solutions.  The 
author  next  tried  the  method  with  hydrated  salts  in  crystals.  Here, 
however,  the  results  were  found  to  depend  on  the  velocity  of  the 
stream  of  air,  which  appeared  to  be  due  to  the  water- vapour  given  off" 
dissolving  a  portion  of  the  crystals  and  forming  hydrates  containing 
less  water,  which  would  give  a  lower  vapour-pressure. 

From  some  of  the  results  obtained  during  the  last  series  of  experi- 
ments, combined  with  Pape's  result  (Ann.  Phys.  Chem.,  124,  329) 
til  at  rates  of  evaporation  from  the  different  surfaces  of  irregular 
crystals  are  not  the  same,  the  author  draws  the  conclusion  that  the 
vapour-pressure  at  the  surface  of  a  crystal  is  not  the  maximum  value 
of  vapour-pressure  due  to  the  crystal.  The  vapour-pressure  at  the 
surface  depends  on  the  nature  of  the  surface,  and  is  considerably  less 
when  the  surface  is  uninjured  than  when  it  is  broken  or  otherwise 
changed.  G.  W.  T. 
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Compressibility  of  Rock  Salt.  By  F.  Braun  (Ann.  Phys.  Chem. 
[2],  33,  2H9— 240).— The  author  in  a  recent  note  (this  vol.,  p.  214), 
whilst  givinof  the  preference  to  Rontjj^en  and  Schneider's  value 
5  X  10~®  for  the  cubic  compressibility  of  rock  salt  over  the  value 
1*4x10"^  found  by  him,  as  his  own  detemii nation  was  a  com- 
paratively rough  one,  pointed  out  that  according  to  Voigt's  measure- 
ments of  elasticity  the  value  would  be  l'6xl0~^.  The  author  has 
since  seen  a  later  paper  by  Voigt  {Ann.  Phys.  Chem.  [2],  15,  497) 
in  which  he  corrects  his  former  result,  as  in  obtaining  it  he  made 
use  of  a  torsion  formula  which  he  has  since  found  to  be  incorrect. 
Voigt's  later  measurements  would  give  the  value  42  X  10~*,  which, 
considering  the  difficulty  of  the  piezometer  method,  agrees  fairly  with 
that  obtained  by  Rontgen  and  Schneider.  G.  W.  T. 

Rate  of  Transformation  of  Metaphosphoric  Acid.     By  P. 

Sabatier  (Compt.  rend.,  106,  63 — 66). — The  conversion  of  metaphos- 
phoric acid  into  orthophosphoric  acid  involves  the  introduction  of  an 
acid  function  of  medium  activity  and  an  acid  function  of  feeble 
activity,  in  addition  to  the  original  energetic  function.  Only  the 
latter  affects  methyl-orange ;  the  second  feebler  function  affects 
phenolphthalein,  the  third  can  only  be  qualitatively  recognized  by 
means  of  the  blue  C4B.  The  acidity  of  the  liquid  h  to  methyl-orange 
remains  constant,  whilst  its  -acidity  to  phenolphthalein  0  increases, 
and  affords  a  measure  of  the  progress  of  the  transformation.  When 
conversion  into  orthophosphoric  acid  is  complete  0  =  2h,  and  at  any 
stage  of  the  change  2h  —  (p  gives  the  amount  of  metaphosphoric  acid 
y  still  remaining  unaltered. 

The  metaphosphoric  acid  was  obtained  by  dissolving  phosphoric 
anhydride  gradually  in  cold  water,  and  also  by  strongly  heating  the 
ortho-acid,  and  dissolving  the  residue  in  water.  Both  preparations 
behaved  in  the  same  manner. 

These  solutions  were  heated  at  different  temperatures  for  definite 
intervals  of  tiane.  At  a  given  temperature,  log  y  is  proportional  to 
the  time.  The  velocity  of  the  change  at  each  instant  is  proportional 
to  the  mass  of  transformable  substance  present  in  the  system,  and 
hence  log  y  =  —  x  log  a  -f  log  6,  and  therefore  y  =  ba~^,  where  b 
is  the  value  of  y  at  the  commencement,  and  a  is  a  constant  which  is  a 
function  of  the  temperature  and  the  concentration,  and  increases  with 
both,  but  the  exact  law  of  increase  has  still  to  be  determined. 

C.  H.  B. 

Point  of  Transition  and  Point  of  Fusion.  By  J.  H.  Yan't 
HOFF  (Bee.  Trav.  Chem.,  6,  36—42;  91—94;  137— 139).— The  par- 
ticular reaction  considered  i«  the  conversion  of  mixtures  of  sodium 
and  magnesium  sulphates  into  astrakanite,  Na2Mg(S04)2  +  4H2O,  at 
temperatures  below  21*6°.  It  is  found  that  in  order  to  separate 
sodium  sulphate  from  the  mother-liquors  from  sea-water,  which  con- 
tain a  large  proportion  of  magnesium  chloride,  it  is  necessary  to  cool 
the  liquid  below  5°,  and  hence  it  would  appear  that  the  system 
MgCla  +  Na2S04  is  stable  below  5°,  but  at  higher  temperatures  the 
reciprocal  system  is  formed. 

If  a  solution  containing  sodium  sulphate  and  magnesium  chloride 
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in  equivalent  proportions  is  placed  in  a  dilatometer,  no  anomalous 
expansion  is  observed  at  5°,  but  if  2  mols.  of  sodium  sulphate  are 
present  for  each  molecule  of  the  magnesium  salt,  there  is  a  very  con- 
siderable expansion  if  the  liquid  is  heated  above  5°,  and  a  consider- 
able contraction  if  it  is  cooled  below  this  temperature.  This  par- 
ticular temperature  is  in  fact  the  point  of  transition  between  the 
two  systems,  but  the  author  has  previously  observed  that  magnesium 
chloride  cannot  exist  in  presence  of  sodium  sulphate  at  temperatures 
below  5°,  because  the  tension  of  the  water  of  crystallisation  of  the 
latter  salt  is  less  than  the  vapour-tension  of  the  saturated  solution  of 
the  two  salts. 

The  slow  evaporation  at  a  low  temperature  of  a  solution  containing 
sodium  cbloride  and  sodium  and  magnesium  sulphates  in  equivalent 
proportions  yields  a  mixture  of  the  three  salts,  but  if  evaporation  takes 
place  at  a  higher  temperature  cubical  crystals  of  sodium  chloride  are 
obtained,  together  v^^ith  rosettes  of  astrakanite,  which  is  formed  by 
the  union  of  the  two  sulphates  with  elimination  of  v^ater.  In 
presence  of  sodium  chloride,  formation  of  astrakanite  takes  place  at 
6^,  and  the  reverse  change  at  lower  temperatures,  whilst  in  absence 
of  sodium  chloride  astrakanite  is  formed  at  21*6°  (Abstr.,  1886,  968). 
The  reduction  of  the  point  of  transition  from  21*6°  to  5°  by  the 
presence  of  sodium  chloride,  corresponds  with  the  reduction  which 
this  salt  produces  in  the  freezing  point  of  its  solution. 

The  double  acetate,  CuCa(C2H302)4  +  8H2O,  decomposes  at  75° 
into  the  simple  salts  Ca(C2H302)2  +  H3O  and  Cu(C2H302)3  +  H2O, 
with  elimination  of  6  mols.  HoO,  and  the  change  is  accompanied  by  a 
distinct  contraction;  at  lower  temperatures,  the  double  salt  is  formed, 
and  expansion  takes  place.  The  volume  changes  are  analogous  to 
those  v^hich  accompany  the  solidification  of  water,  and  it  was  to  be 
expected  that  the  effect  of  pressure  would  be  analogous  in  the  two 
cases. 

At  the  author's  request,  Spring  has  subjected  the  double  acetate  to 
high  pressures  at  varying  temperatures,  and  finds  that  under  a  pres- 
sure of  6000  atmospheres  decomposition  takes  place  at  40°.  Under  the 
same  pressure  at  16°,  there  is  no  appreciable  decomposition  if  the 
duration  of  the  experiment  is  short,  but  if  pressure  is  prolonged, 
evidence  of  decomposition  is  readily  recognisable.  Under  a  pressure 
of  2000  atmospheres,  decomposition  takes  place  distinctly  at  50°  (com- 
pare this  vol.,  p.  341). 

Van't  Hoff  points  out  that  determinations  of  the  minimum  pressure 
required  to  produce  reactions  of  this  kind,  together  with  measurements 
of  the  resulting  changes  in  volume,  w^ill  make  it  possible  to  express 
in  kilogram-metres  the  absorption  of  energy  involved  in  the  reaction, 
and  conversely  the  liberation  of  energy  resulting  from  the  reverse 
change.  C.  H.  B. 

The  Position  of  Atoms  in  Space.  By  J.  Wislicenus  (Ber.,  21, 
581 — 585). — Lossen  has  challenged  Van't  Hoff  and  Wislicenus  to 
state  their  views  on  units  of  affinity  from  the  standpoint  of  their 
geometric  theory,  and  he  affirms  that  the  question  of  the  position  of 
the  units  of  affinity  in  space  must  be  answered  not  after,  but  before, 

VOL.  LI  v.  2  e 
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tlie  question  of  the  positions  of  atoms  in  space,  and  above  all  that  a 
definition  of  "  unit  of  affinity"  must  be  given  (this  vol.,  p.  218). 

The  author  admits  that  his  views  quite  bar  the  conclnsion  that 
atoms  are  material  points,  and.  it  is  impossible,  therefore,  to  consider 
them  as  configurations  in  space  in  which  the  several  chemical  units  of 
action  of  polyvalent  elements  can  be  localised.  But  this  conclusion 
is  admissible  when  the  so-called  atoms  are  considered,  not  as  atoms  in 
the  strict  sense  of  the  word,  but  as  simple  groups  of  primitive  atoms, 
similar  to  the  compound  radicles  but  less  complex  ;  and  therefore  the 
position  of  the  elementary  atoms  in  the  molecule  must  be  determined 
before  Lossen's  demand  can  be  taken  into  earnest  consideration. 

The  author  has  shown  that  the  determination  of  the  arrangement 
in  space  of  the  atoms  in  a  molecule  is  within  the  domain  of  experi- 
ment, and  he  points  out  that  the  study  of  the  configuration  of  the 
molecule  is  the  only  way  to  solve  successfully  the  question  of  the 
distribution  in  space  of  its  spheres  of  action — the  so-called  units  of 
affinity.  Only  by  studying  the  properties  of  molecules  can  inductive 
conclusions  be  drawn  as  to  the  properties  of  atoms. 

The  author's  views  are  stated  as  follows  : — It  is  more  probable  that 
the  atoms  are  configurations  in  space  composed  of  atoms  of  primitive 
elements  than  that  they  are  simply  points  of  energy ;  the  most  likely 
assumption  is,  therefore,  that  the  atoms  are  comparable  wdth  the 
compound  radicles,  and,  as  in  the  latter,  their  units  of  affinity  are 
located  in  certain  parts  from  which  they  exercise  their  action. 

It  is  possible,  in  time,  to  succeed  in  obtaining  definite  ideas  not 
only  of  the  form  of  elementary  atoms,  but  also  of  the  relative  posi- 
tions of  their  spheres  of  action. 

It  is  not  impossible  that  the  atom  of  carbon  resembles  more  or  less 
in  form  a  regular  tetrahedron,  and  that  the  causes  of  those  actions, 
which  are  evidenced  by  the  units  of  affinity,  are  concentrated  in  the 
angles  of  this  tetrahedric  configuration,  perhaps  for  analogous  reasons, 
and  similarly  to  the  electric  action  of  a  charged  metallic  tetrahedron. 
The  real  carriers  of  energy  would  finally  be  the  primitive  atoms, 
exactly  as  the  chemical  energy  of  compound  radicles  is  the  resultant 
of  the  energy  of  the  elementary  atoms.  F.  S.  K. 

The  Atomic  Weights  of  the  Elements.  By  A.  Bazaeoff  (/. 
Buss.  Chem.  Soc,  1887,  61 — 7H). — The  author  finds  that  the  variation 
in  the  numbers  expressing  the  atomic  weights  of  the  elements, 
arranged  according  to  the  periodic  system,  is  analogous  to  the  changes 
in  the  properties  of  the  elements  and  their  compounds.  When  the 
most  probable  numbers  for  the  atomic  weights  of  the  elements  are 
arranged  according  to  the  periodic  law,  and,  either  in  the  horizontal 
or  in  the  vertical  series,  the  atomic  weight  of  an  element  is  divided  by 
the  atomic  weight  of  the  element  with  the  next  lower  atomic  weight, 
products  are  obtained  which  decrease  regularly  with  increase  in  the 
atomic  weights  compared.     In  the  horizontal  series,  the  maximum  is 

found  to  correspond  with  the  relation  of  —  =  ^^ — ^^  =  1"2953,  the 
/  Li        701 

minimum  to  --  =  ^     ,        =  1-0054.     This  decrease,  however,  is  not 
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continuous,  the  products  alternately  decreasing  and  increasing,  as  is 
been  from  the  following  examples  : — 

M^  =  1-0411,    :^l  =  1-1295,    ^  =  1-0355,    ?.  =  1-1057, 
Na  Mg  '    Al  'Si 

I  =  1-0329,    ~  =  1-1060,  &c. 

This  relation  is  best  represented  graphically,  the  order  of  atomic 
weights  standing  as  abscissae,  and  the  aforesaid  quotients  as  ordinates  : 
in  this  way  a  curve  of  zigzag  form  is  obtained.  This  relation  is 
expressed  by  the  author  in  the  form  of  a  law,  namely,  that  "  the 
increase  in  the  atomic  weights  of  the  elements  proceeds  with  a 
variable  intensity,  the  smaller  coefficient  of  change  varying  with  the 
larger  in  such  a  way  that  both  regularly  decrease." 

Another  regularity  is  observed  in  the  vertical  groups,  for  example, 
with  the  coeflB-cients  in  the  second  group : — 

^  =  2-6366,    ~  =  1-6671,    ^  =  1-6257,    |^  =  1-3456, 
lie  Mg  Ua  Zn 

^  =  1-2795,    5^  =  1-2252. 
br  Od 

This  change  the  author  expresses  by  the  law  :  "  In  the  vertical 
series  in  the  periodic  system,  the  relation  of  two  neighbouring  atomic 
weights  decreases  with  increasing  atomic  weight,  but  this  decrease  is 
alternately  larger  and  smaller."  Neither  of  these  functions  extends  to 
the  whole  periodic  system,  as  there  are  many  elements  whose  atomic 
weights  are  not  yet  determined  with  sufficient  accuracy.  Yet  it  is 
possible,  from  the  data  which  are  to  hand,  to  state  the  following 
general  law :  "  The  magnitude  of  the  atomic  weight  of  each  element 
is  determined  by  the  magnitude  of  the  atomic  weights  of  the  elements 
next  to  it  in  the  periodic  system  both  horizontally  and  vertically." 

The  author  further  analyses  the  exceptions  to  the  said  rules,  and 
expresses  the  opinion  that  several  of  them  are  due  to  the  atomic 
weights  not  being  determined  with  sufficient  accuracy,  but  it  is 
difiB.cult  to  say  how  far  he  is  right  in  correcting  several  of  the  better 
determined  numbers  (he  assumes  for  Tl  202  instead  of  203'7 !).  Not- 
withstanding the  apparently  complicated  character  of  the  relation 
pointed  out,  the  author  thinks  it  possible  that  when  the  fundamental 
data  are  more  exactly  determined,  it  may  be  possible  to  calculate  the 
atomic  weight  of  an  element  with  greater  accuracy  than  is  the  case  at 
present.  B.  B. 

Raoult's  Method  of  Determining  Molecular  Weights.*    By  V. 

Meyer  (Ber.,  21,  536 — 539).  In  investigating  some  derivatives  of 
benzil,  two  series  of  isomeric  compounds  were  obtained  ;  both  series 
have  the  same  constitution,  in  the  ordinary  sense  of  the  word,  and  are 
yet  distinct  from  one  another  and  yield  different   derivatives.      The 

*  Raoult's  papers  on  this  method  are  Abstr.,  1883,  7,  278,  952 ;  1884,  254,  701, 
808,  952,  1248  ;  1885,  122,  858  ;  1886,  197,  763.     Compare  also  this  vol.,  p.  361. 

2  e  2 
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Ph-c :  R 

isomerism  of  the  two  series  is  expressed  by  the  formulaB  | 

Ph-c :  R 
Ph-c :  R 

and  I 

RIC-Ph. 
By  means  of  a  modification  of  Raoult's  method  for  determininpr 
molecular  weight  by  measuring  the  amount  by  which  the  solidifying 
point  of  a  solvent  is  lowered  by  a  known  weight  of  a  dissolved  sub- 
stance, it  is  shown  that  the  molecular  weight  of  the  compounds  of  the 
two  series  in  question  is  identical.  The  method  employed,  which  only 
involves  the  use  of  an  ordinary  thermometer  divided  into  0'1°  and  a 
simple  apparatus,  will  be  described.  N.  H.  M. 

Application  in  Chemical  Laboratories  of  Raoult's  Method 
for  Determining  Molecular  Weights.  By  K.  Auwers  (Ber.,  21, 
701 — 719). — The  use  of  Raoult's  method  for  determining  molecular 
weights  by  Y.  Meyer  (preceding  Abstract)  led  to  a  consideration  of 
the  conditions  necessary  for  its  successful  application.  The  exception 
which  many  solutions,  notably  those  of  inorganic  salts  in  water,  show 
to  the  law  put  forward  by  Raoult  (Abstr.,  1886,  763),  renders  this 
law  useless  for  practical  purposes,  and  the  relation  M  =  T/A,  where 
M  is  the  molecular  weight,  T  the  molecular  depression,  and  A  the 
depression  caused  by  1  gram  of  substance  in  100  grams  of  solution,  is 
used.  It  is  recommended  to  first  determine  the  value  of  T,  which  will 
be  constant  for  the  series  of  compounds  under  consideration,  by  taking 
members  of  the  series  of  known  molecular  weight.  A  measurement  of 
A  then  suffices  to  determine  M  in  subsequent  cases. 

A  great  objection  is  the  impossibility  of  working  with  relatively 
small  amounts  of  material,  for  although  the  above  relation  does  not 
hold  for  concentrated  solutions,  the  solutions  must  not  be  too  dilute, 
and  some  discrimination  is  necessary  in  adjusting  the  strength  to  give 
the  depression  which  should  be  measured  in  each  case.  With  regard 
to  the  solvents  used,  it  is  of  course  a  condition  that  no  chemical 
action  should  take  place  between  the  one  selected  and  the  substance 
under  examination.  The  selection  of  a  suitable  solvent  is  a  matter  of 
great  importance. 

Water  is  generally  objectionable  on  account  of  its  tendency  to  form 
hydrates  and  its  non-solvent  action  on  most  organic  compounds.  As 
it  is  necessary  also,  according  to  Raoult,  that  the  depression  measured 
should  not  be  less  than  0"5°,  as  the  relation  does  not  hold  when  it  is 
allowed  to  sink  below  that  value,  a  relatively  large  quantity  of 
material  is  necessary  for  each  determination.  Benzene  gives  better 
results,  but  cannot  be  used  in  the  case  of  alcohols,  phenols,  or  acids, 
and  introduces  an  element  of  uncertainty  in  dealing  with  substances 
allied  to  these. 

By  far  the  best  solvent,  and  the  one  that  can  be  used  with  the  greatest 
range  of  substances,  is  glacial  acetic  acid.  The  errors  in  this  case  are 
small,  and  the  measurement  of  a  depression  of  about  0'3°  suffices. 
A  great  advantage  also  is  that  this  solvent  admits  of  working  at 
ordinary  temperatures.     It  is,  however,  found  necessary,  owing  to  its 
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hygroscopic  nature,  to  conduct  the  experiments  in  a  closed  space,  and 
an  apparatus  has  been  devised,  and  is  described  by  means  of  which  this 
is  easily  rendered  possible.  A  thermometer  divided  to  one-tenth  of  a 
degree  was  used,  and  this  was  found  to  give  sufficiently  accurate 
results.  Experiments  are  detailed  with  naphthalene  and  picric  acid, 
acetanilide  and  benzil,  and  the  isomeric  diacetyl-compounds  of 
/^-diphenylglyoxime. 

In  conclusion,  the  author  recommends  the  use  of  Raoult's  method  in 
those  cases  where  vapour- density  determinations  are  not  possible. 

H.  0. 

Isonitroso-compounds.  By  E.  Becemann  (Ber.,  21,  76Q — 769). 
— The  application  to  the  ketoximes  of  Raoult's  method  for  the  deter- 
mination of  the  molecular  weight  by  the  lowering  of  the  freezing 
point,  has  led  to  the  important  result  that  the  molecular  weights  are 
twice  as  large  as  has  hitherto  been  assumed.  The  compounds  experi- 
mented with  were  acetoxime  and  camphoroxime  ;  the  solvent  being 
benzene. 

With  benzaldoxime  and  anisaldoxime,  results  were  obtained  point- 
ing to  molecular  weights  about  one  and  a  half  times  as  great  as  those 
previously  adopted;  these  results  are,  however,  doubtless  due  to 
partial  dissociation  of  the  double  molecule.  A.  J.  G. 

Desiccation  of  Gases.  By  J.  D.  Yan  dee  Plaats  (Bee.  Trav. 
Ghim.,  6,  45 — 59). — An  extended  historical  summary  of  the  various 
methods  which  have  been  proposed  for  the  desiccation  of  gases, 
together  with  an  account  of  experiments  made  by  the  author. 
Anhydrous  calcium  chloride  is  more  efficient  than  calcium  chloride 
containing  2  mols.  HoO,  but  the  difference  diminishes  at  low  tempera- 
tares.  Calcium  oxide  absorbs  moisture  more  slowly  than  anhydrous 
calcium  chloride,  and  leaves  twice  as  much  water  in  the  air  as  calcium 
chloride  containing  2  mols.  H2O.  Fused  potash  acts  rapidly  and 
much  more  completely  than  anhydrous  calcium  chloride,  but  less 
rapidly  and  less  completely  than  concentrated  sulphuric  acid.  Potash 
solution  of  sp.  gr.  r25  loses  a  considerable  quantity  of  water  it  a 
current  of  air  is  passed  through  it  for  some  time. 

Ammonia  is  almost  completely  dried  by  fused  potash. 

Calcium  chloride  is  a  convenient  but  not  very  efficient  desiccating 
agent.  If  the  solution  has  been  evaporated  at  180°,  it  always  contains 
calcium  oxide,  which  cannot  be  neutralised  even  by  the  prolonged 
action  of  carbonic  anhydride  or  hydrogen  chloride  so  long  as  the  salt 
remains  dry. 

Phosphoric  anhydride  is  the  best  of  all  desiccating  agents  at  present 
known,  but  it  is  inconveniently  light  and  bulky.  Not  unfrequently  it 
contains  phosphorous  anhydride,  but  this  can  be  removed  by  Stas's 
method  of  distilling  it  in  dry  air. 

Concentrated  sulphuric  acid  is  cheap  and  convenient,  allows  the 
speed  of  the  gaseous  current  to  be  watched,  and  dries  gases  almost 
perfectly.  It  gives  off  no  vapours,  and  when  cooled  its  efficiency  is 
increased.  It  must  not  contain  sulphuric  anhydride,  and  the  presence 
of  6  to  8  per  cent,  of  water  is  desirable  in  order  to  ensure  absence  of 
the  anhydride  in  the  gas  which  is  passed  through  the  acid.     Some- 
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times  the  acid  contains  sulpharons  anhydride,  but  this  is  readily- 
removed  by  a  carrenfc  of  dry  air  or  by  boiling  the  acid.  Sulphuric 
acid  will  dissolve  carbonic  anhydride,  but  this  gas  is  removed  in  a 
few  minutes  by  passing  a  current  of  air  into  the  liquid.  The  distribu- 
tion of  sulphuric  acid  v^ith  a  view  to  expose  a  large  surface  is  best 
effected  by  means  of  broken  glass.  Pumice  should  be  boiled  with 
sulphuric  acid  containing  a  little  nitric  acid  in  order  to  remove 
chlorides  and  fluorides  and  metallic  oxides  which  might  absorb  oxygen. 
Sulphuric  acid,  especially  if  cooled,  is  practically  as  efficient  as 
phosphoric  anhydride,  and  the  errors  due  to  its  employment  are 
certainly  not  greater  than  those  arising  from  the  use  of  india-rubber 
connections  or  from  neglect  to  remove,  by  heating,  the  layer  of  moist 
gas  condensed  on  the  surfaces  of  the  glass  vessels. 

India-rubber  cannot  be  completely  dried  on  a  sand-bath,  but  should 
be  kept  over  sulphuric  acid  in  the  dark  for  a  longtime.  Tubing  with 
walls  5  mm.  thick  allows  air  and  aqueous  vapour  to  pass  extremely 
slowly,  and  its  power  of  absorbing  carbonic  anhydride  is  at  a  minimum. 

Drying  tubes,  &c.,  which  have  to  be  weighed  should  be  kept  under 
a  bell-jar  containing  vessels  filled  with  the  same  desiccating  agent  as 
the  tubes  themselves  contain.  C.  H.  B. 

Delicate  Thermometer  for  Lecture  Purposes.  By  S.  Young 
(Chem.  News,  56,  261). — For  this  purpose  the  author  recommends  an  air 
thermometer  of  the  form  commonly  employed  to  show  the  expansion  of 
air  with  rise  of  temperature,  but  using  a  volatile  liquid  such  as  ether  in 
place  of  mercury  or  sulphuric  acid ;  to  make  the  column  of  liquid  visi- 
ble at  a  distance,  a  little  absolute  alcohol  coloured  with  aniline  red  is 
added.  The  apparatus  employed  by  the  author  had  the  following  dimen- 
sions :  the  cylinder  at  the  bottom  containing  the  air  confined  by  ether 
was  17  mm.  in  diameter  and  130  mm.  long,  the  narrow  tube  extended 
700  mm.  above  this  cylinder  and  had  a  diameter  of  2*8  mm.,  above  this 
there  was  a  reservoir  large  enough  to  hold  the  ether  when  the  tempe- 
lature  got  beyond  the  range  of  the  thermometer.  The  total  rise  of 
column  for  10°  in  the  thermometer  described  was  510  mm,  ;  for  1° 
between  0°  and  1°  the  rise  =  40  mm.,  whilst  between  9°  and  10°  it  = 
82  mm.  D.  A.  L. 

Lecture  Experiment  for  Demonstrating  the  Valency  of 
Metals.  By  B.  Lepsius  (Ber.,  21,  556 — 561).— The  method  which 
Nilson  and  Petterson  have  recently  described  for  determining  the 
atomic  weights  of  the  rare  earths  can  be  employed  for  demonstrating 
the  valency  of  metals.  A  quantity  of  the  pure  metal,  proportional  to 
its  atomic  weight,  is  heated  in  gaseous  hydrogen  chloride,  the  volume 
of  liberated  hydrogen  being  proportional  to  the  valency  of  the  metal. 
For  various  reasons  many  of  the  metals  offer  great  difficulties  in 
carrying  out  this  experiment,  and  the  author  recommends  thallium, 
zinc,  and  aluminium  as  the  most  suitable  examples.  The  hydrogen 
chloride,  which  must  be  perfectly  dry,  is  obtained  by  acting  on  solid 
sublimed  ammonium  chloride  with  concentrated  sulphuric  acid  in  a 
Norblad's  apparatus;  it  is  passed  through  a  combustion  tube  which 
contains   weighed   portions   of  the   above-named  metals  (twice    the 
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atomic  weiglit)  placed  at  intervals  of  10  cm.  from  one  another.  The 
liberated  hydrogen  is  collected  in  a  graduated  three-limbed  glass 
apparatus  filled  with  a  5  per  cent,  solution  of  potash  and  providad 
with  a  mercury  seal.  By  heating  the  metals  successively,  the  hydro- 
gen evolved  from  each  can  be  collected  separately  and  the  volumes 
compared  directly.  F.  S.  K. 


Inorganic   Chemistry. 


The  Composition  of  Water  by  Volume.  By  A.  Scott  (Proc. 
Boy.  Soc,  42,  396 — 400). — The  ratio  by  volume  in  which  oxygen  and 
hydrogen  combine  at  0°  and  760  mm.  is  redetermined.  The  apparatus 
is  so  arranged  that  both  gases  are  measured  in  the  same  vessel,  a 
separate  vessel  being  used  for  exploding.  After  explosion,  the  residue 
was  analysed  by  exploding  with  oxygen  or  hydrogen  and  the  impurity 
(nitrogen  and  carbonic  anhydride)  determined.  The  oxygen  was 
obtained  from  potassic  chlorate  and  from  mercuric  oxide  prepared 
from  the  nitrate,  the  hydrogen  was  obtained  by  electrolysis.  The 
ratio  obtained  is  1-994:1,  which  with  15-9627  for  the  density  of 
oxygen,  gives  16-01  as  the  atomic  weight  of  oxygen.  H.  K.  T. 

The  Weldon-Pechiney  Process  for  the  Manufacture  of 
Chlorine  from  Magnesium  Chloride.  By  J.  D^war  (/.  Soc. 
Ghem.  Itid.,  6,  775 — 790). — This  process,  which  was  patented  in 
June,  1884  (Eng.  Pat.  9306),  has  recently  been  worked  at  Salindres 
on  an  experimental  plant  designed  for  the  daily  production  of  1  ton 
of  chlorine,  and  may  be  briefly  described  as  follows : — The  raw 
material  employed  is  hydrochloric  acid,  the  operations  being  (1) 
dissolving  magnesium  oxide  in  hydrochloric  acid ;  (2)  preparing 
magnesium  oxychloride ;  (3)  crushing,  breaking,  and  sifting  the  oxy- 
chloride ;  (4)  drying  the  oxychloride  ;  and  (5)  decomposing  the  oxy- 
chloride. The  magnesium  oxide  to  be  dissolved  in  hydrochloric  acid 
is  a  portion  of  that  which  results  from  the  fifth  operation.  The 
hydrochloric  acid  also  results  in  part  from  the  fifth  operation  and  the, 
remainder  from  the  decomposition  of  salt.  The  S(^lution  obtained 
is  evaporated  down  to  the  point  at  which  it  will  contain  not  more  than 
about  six  equivalents  of  water,  and  is  then  converted  into  oxychloride 
by  mixing  one  equivalent  of  magnesium  chloride  with  one  and  a  third 
equivalents  of  magnesium  oxide.  This  operation  lasts  only  about 
2'J  minutes,  but  during  this  time  the  whole  mass  becomes  very  hard 
and  during  solidification  disengages  much  heat.  The  product  is  then 
in  the  form  of  solid  pieces  of  different  sizes  along  with  a  small 
quantity  of  powder.  It  is  necessary  to  reduce  this  material  to  frag- 
ments, of  which  the  largest  shall  not  exceed  the  size  of  a  walnut,  and 
further  to  clear  them  of  dust  which  might,  when  in  the  decomposing 
furnace,  prevent  free  passage  of  air  through  the  mass ;  this  is  effected 
by  crushing  it  between  cylinders  bristling  with  diamond  points,  and 
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then  passing  it  through  a  rotating  sieve.  The  oxychloride  is  then  dried, 
this  operation  being  necessary,  as  in  the  decomposition  a  larger 
quantity  of  free  chlorine  and  a  smaller  amount  of  hydrogen  chloride 
are  produced  if  the  material  contains  less  water,  and  the  decomposi- 
tion is  performed  at  a  higher  temperature,  both  conditions  being 
realised  by  drying  previous  to  decomposition.  The  dried  oxychloride 
is  then  decomposed  in  a  special  apparatus  consisting  of  a  series  of 
furnaces  provided  with  decomposing  chambers  heated  by  a  movable 
regenerative  burner,  the  oxychloride  being  decomposed  in  a  current 
of  air.  The  author's  theory  of  the  decomposition  which  goes  on  in  the 
furnace  is  that  in  the  first  stage  there  is  a  rapid  evolution  of  steam, 
the  steam  decomposing  a  portion  of  the  magnesium  chloride  with 
formation  of  hydrogen  chloride  which  passes  off  with  the  vapour  of 
water.  Anhydrous  magnesium  chloride  and  magnesium  oxide  remain, 
and  this  mixture  then  undergoes  decomposition  into  magnesium  oxide 
and  chlorine  by  the  action  on  it  of  atmospheric  oxygen.  The  products 
are  drawn  off  from  the  furnace  by  means  of  a  diminished  pressure 
steadily  maintained,  an  aspirator  being  employed  which  acts  through 
an  ordinary  hydrochloric  acid  condensing  tower,  a  number  of  sand- 
stone boubonnes  and  a  glass  tube  refrigerator,  the  latter  being  in 
immediate  connection  with  the  decomposing  furnace.  The  hydro- 
chloric acid  is  condensed  in  these  apparatus,  whilst  the  mixtui^  of 
air  and  chlorine  passes  on  through  the  aspirator  and  is  employed 
for  the  manufacture  of  chlorate :  for  this  purpose,  it  is  driven  into 
special  apparatus,  wherein  the  chlorine  acts  on  calcium  hydroxide 
and  gradually  transforms  it  into  a  mixture  of  calcium  chlorate  and 
calcium  chloride.  D.  B. 

Nitrogen  Chloride.  By  L.  Gatteemann  {Ber.,  21,  751—757). — 
The  composition  of  nitrogen  chloride  has  not  yet  been  satisfactorily 
determined ;  weighed  quantities  of  the  chloride  have  never  been 
analysed,  but  merely  the  ratio  of  nitrogen  to  chlorine  determined  in 
an  unknown  amount  of  the  chloride,  and,  as  is  well  known,  the  results 
obtained  by  different  observers  are  by  no  means  in  accordance.  In 
the  present  research,  the  experiments  were  carried  on  as  far  as  possible 
in  the  glass  case  devised  by  Y.  Meyer  (Ber.,  21,  26). 

The  nitrogen  chloride  was  prepared  in  the  usual  manner  by  the 
action  of  chlorine  on  a  solution  of  ammonium  chloride.  ISlo  sign  of 
the  formation  of  the  chloride  was  visible  until  more  than  half  the 
chlorine  was  absorbed,  when  the  formation  of  minute  drops  w^as 
noticeable  in  the  layer  of  liquid  drawn  up  by  capillary  attraction  on 
the  sides  of  the  flask ;  this  soon  spi^ead  and  formed  a  thin  film  on  the 
surface  of  the  liquid,  and  this  film  in  turn  gradually  separated  into 
larger  drops,  the  heavier  of  which  sank,  but  were  again  brought  to  the 
surface  by  the  nitrogen  bubbles  formed  in  the  slight  decomposition 
which  goes  on.  When  no  more  drops  are  formed,  the  chloride  by 
careful  shaking  was  made  to  fall  into  a  small  leaden  capsule  provided 
with  a  handle.  It  was  then  poured,  with  the  aid  of  a  funnel,  into  a  thin- 
walled  separating  funnel,  the  ammonium  chloride  solution  removed 
by  a  pipette,  and  the  nitrogen  chloride  repeatedly  washed  by  shaking 
with  water  until  the  washings  no  longer  gave  a  chlorine  reaction.    To 
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assist  the  removal  of  dissolved  chlorine  from  the  oil,  air  was  repeatedly 
blown  through  it  by  means  of  a  glass  tube,  so  that  the  oil  was  dis- 
seminated through  the  liquid  in  small  drops.  The  successful  carry- 
ing out  of  these  operations  shows  that  nitrogen  chloride  is  by  no  means 
so  readily  exploded  as  has  usually  been  supposed.  The  purified  oil 
was  next  transferred  to  a  thin  glass  flask  (an  operation  attended  with 
m^uch  danger  owing  to  the  friction  of  the  stopcock  of  the  separating 
funnel),  dried  by  agitation  with  a  small,  clean  piece  of  fused  calcium 
chloride,  and  poured  into  the  weighing  glass — a  weighed  cylindrical 
vessel  of  about  1  c.c.  capacity,  provided  with  a  stopper  not  quite  air- 
tight. The  weighing  was  effected  in  the  usual  manner,  save  that  a 
glass  screen  was  again  employed.  The  weighed  substance  was  then 
decomposed  by  aqueous  ammonia,  and  the  chlorine  estimated  as  silver 
chloride.  The  results  showed  that  the  product  of  the  action  of 
chlorine  on  ammonium  chloride  is  invariably  a  mixture  of  several 
chlorinated  ammonias,  and  that  the  product  was  richer  in  chlorine 
the  longer  the  oil  was  in  contact  with  chlorine,  but  under  no  condi- 
tions was  the  trichloride  obtained  directly. 

After  washing  out  the  ammonium  chloride  as  described  above,  the 
separating  funnel  containing  the  crude  product  covered  with  a  few 
drops  of  water  was  placed  horizontally,  and  a  moderately  strong  stream 
of  chlorine  passed  through  for  half  an  hour.  The  oil  so  obtained, 
after  washing  and  drying,  was  analysed,  and  proved  to  be  pure  nitro- 
gen trichloride. 

Nitrogen  chloride  explodes  on  exposure  to  a  strong  light — either 
bright  sunshine  or  magnesium  light,  although  not  so  readily  in  the 
latter  case.  As  in  the  author's  experiments,  no  explosions  occurred 
for  which  a  cause  could  not  be  assigned,  it  seems  very  probable  that 
the  so-called  spontaneous  explosions  experienced  by  other  observers 
may  be  attributed  to  the  action  of  light. 

About  ^  gram  of  nitrogen  chloride  was  heated  in  a  thin-walled  tube 
immersed  in  a  beaker  filled  with  liquid  vaselin.  Up  to  90°  no  change 
was  observed,  but  about  95°  a  violent  explosion  suddenly  occurred. 
As  has  been  noticed  before  in  the  explosion  of  nitrogen  chloride,  the 
main  force  of  the  explosion  was  exerted  in  a  downward  direction. 

A.  J.  G. 

Pyrophosphates.  By  G.  v.  Knorre  and  E.  Oppelt  (Ber.,  21, 
76y— 773).— Pahl  has  stated  (this  Journal,  1875,  375,  774)  that  he 
obtained  an  acid  calcium  pyrophosphate  by  the  action  of  oxalic  acid 
on  normal  calcium  pyrophosphate  :  although  closely  following  his 
directions,  the  authors  have  failed  to  obtain  any  such  salt,  pyrophos- 
phoric  acid  being  formed,  nor  is  any  acid  pyrophosphate  formed  by  the 
action  of  pyrophosphoric  acid  on  the  normal  salt. 

By  adding  calcium  chloride  to  a  moderately  concentrated  solution 
of  dihydrogen  disodium  pyrophosphate,  a  white,  crystalline  precipitate 
is  obtained  of  the  formula  2CaH2P207,Ca2P207  +  GHoO,  this  can  be 
recrystallised  from  hot  water  in  which  it  is  very  sparingly  soluble. 
When  this  is  boiled  for  a  long  time  with  hot  water,  it  is  decomposed, 
and  the  residue,  after  thorough  washing,  has  the  composition 

CaH2P207,Ca2P207  +  3H3O. 
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From  concentrated  solutions  of  strontium  chloride  and  dihydrogen 
sodium  pyrophosphate,  a  slight  flocculent  precipitate  of  the  composi- 
tion 2Sr2P.j07,H2SrP207  +  6H2O  is  obtained  ;  from  dilute  solutions,  a 
crystalline  precipitate  separates  of  tlie  formula  3SriP207,SrH2P207  + 
2H2O,  whilst  if  the  solution  is  heated  to  boiling,  the  salt 

3Sr2P207,SrH2P207  +  H^O 

is  formed. 

Solutions  of  barium  chloride  and  dihydrogen  sodium  pyrophosphate 
when  mixed  in  the  cold  yield  the  white  crystalline  salt 

Ba,P,07,BaH2P,07  +  3H2O.  A.  J.  G. 

Action  of  Arsenious  Trisulphide  on  Iodine.  By  R.  Schneider 
(/.  pr.  Chem.  [2],  36,  498 — 515). — A  solution  of  iodine  in  carbon 
bisulphide  is  without  action  on  natural  arsenious  trisulphide  (orpi- 
nient),  but  reacts  with  that  precipitated  by  hydrogen  sulphide,  form- 
ing arsenious  iodide  and  sulphur.  Attempts  to  prepare  the  compound 
As^S3,2Asl3  by  heating  a  mixture  of  iodine  and  arsenious  trisulphide 
in  the  ratio  AsoSa  :  61,  were  not  successful.  The  mixture  fused  at  a 
low  temperature  to  a  homogeneous  mass  of  a  brown  colour,  which 
dissolved  almost  entirely  in  carbon  bisulphide ;  on  evaporation  of  the 
solvent  nothing  but  arsenious  iodide  and  sulphur  crystallised  out.  On 
distilling  a  mixture  of  arsenious  trisulphide  and  iodine  in  the  ratio 
As.Sa  :  61  until  two- thirds  of  the  material  had  passed  over,  the  distil- 
late was  found  to  contain  58  63  per  cent,  of  free  iodine,  40  per  cent, 
of  arsenious  iodide,  and  137  per  cent,  of  sulphur;  the  residue  con- 
sisted of  55'32  per  cent,  of  arsenious  trisulphide  and  44"04  per  cent,  of 
arsenious  iodide.  When  in  place  of  the  former,  a  mixture  of  arsenious 
iodide  and  sulphur  in  the  ratio  of  2ASI3  :  3S  was  employed,  and  the 
distillation  continued  until  half  the  material  had  passed  over,  the 
distillate  contained  69*44  per  cent,  of  free  iodine,  28  per  cent,  of 
arsenious  iodide,  and  256  per  cent,  of  sulphur.  These  experiments 
show  that  whilst  a  mixture  of  arsenious  trisulphide  and  iodine  is 
converted  at  moderate  temperatures  into  arsenious  iodide  and  sulphur, 
these  products  again  react  at  higher  temperatures,  reproducing  their 
generators.  If  the  distillate,  rich  in  iodine,  is  sealed  up  in  a  glass 
tube,  which  is  slightly  inclined  so  that  the  distillate  occupies  the 
higher  portion  of  the  tube,  and  gently  heated  in  a  water-bath  to  a 
temperature  of  about  72°,  a  dark-brown  liquid  which  solidifies  on  cool- 
ing trickles  to  the  bottom  of  the  tube.  By  repeated  liquations  in 
sealed  tubes  this  dark-brown  mass  becomes  perfectly  homogeneous, 
crystallising  in  hard,  brittle  plates  of  a  orreyish-black  colour,  and  dull 
lustre.  The  pure  substance  melts  at  72°,  and  is  represented  by  the 
formula  Sl6,2As2T3.  On  pulverising,  it  forms  a  reddish-bro^vn  powder 
which  by  exposure  to  the  air  rapidly  loses  iodine,  whilst  the  residue, 
consisting  of  a  mixture  of  arsenious  iodide  and  sulphnr,  assumes  a 
bright-red  colour. 

On  fusing  a  mixture  of  arsenious  trisulphide  with  iodine  in  the 
ratio  AS2S3  :  41,  the  iodine  reacts  with  only  two-thirds  of  the  arsenious 
trisulphide  present.  When,  as  not  infrequently  happens,  the  arsenious 
trisulphide  contains  arsenious  acid,  there  remains  behind,  after  fusion 
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witli  iodine  and  treatment  with  carbon  bisulphide,  an  insoluble  pale- 
yellow  powder  of  tlie  formula  2As2S3,3(Asl3,As20:{).  This  substance 
can  also  be  prepared  bj  heating  a  mixture  of  arsenious  trisulphide 
(1  part)  and  arsenious  iodide  (0*2  part)  with  a  large  excess  (8  to  10 
parts)  of  arsenious  iodide,  or  by  heating  a  mixture  of  arsenious  iodide 
(4  mols.)  with  arsenious  trisulphide  (1  mol.)  with  free  access  of  air. 
Under  the  microscope,  the  compound  appears  to  be  indistinctly  crystal- 
line. On  gently  heating  it,  arsenious  iodide  first  sublimes,  then 
arsenious  acid,  and  lastly  arsenious  trisulphide.  The  compound  is 
completely  dissolved  by  solutions  of  potash  and  ammonia,  and  is 
readily  decomposed  by  the  common  mineral  acids  and  by  boiling 
water.  G.  T.  M. 

Silicon.  By  H.  W.  Warren  (Chem.  News,  57,  54).— The  followinor 
is  a  new  method  of  preparing  silicon.  Small  bars  of  "  silicon-eisen  " 
are  suspended  in  dilute  sulphuric  acid  from  the  positive  pole  of  a 
battery  of  two  ferric  chloride  cells  and  are  in  contact  with  a  platinum 
plate  forming  the  negative  pole.  The  iron  dissolves  and  leaves  a  residue 
of  graphite,  silica,  and  amorphous  silicon,  which  is  heated  to  redness 
in  a  stream  of  carbonic  anhydride,  and  then  to  a  full  red  heat  in  a 
closed  iron  tube  with  some  zinc ;  the  zinc  button  obtained  in  this 
manner  is  dissolved  in  hydrochloric  acid,  when  crystalline  silicon 
remains  undissolved  ;  by  heating  the  amorphous  silicon  at  a  full  white 
heat  with  aluminium  instead  of  zinc,  graphitoidal  silicon  is  obtained. 
When  an  alloy  of  aluminium  and  silver  is  heated  to  an  intense  white 
heat  with  potassium  silicofluoride,  small  quantities  of  silicon  are  pro- 
duced in  the  form  of  a  bright  reddish-brown  powder.  D.  A.  L. 

Silver  Suboxide  and  the  Action  of  Potassium  Permanganate 
on  Silver.  By  C.  Friedheim  (Ber.,  21,  307— 818).— The  first  part 
of  this  paper  is  devoted  to  a  criticism  of  v,  d.  Pfordten's  latest  com- 
munication on  this  subject  (this  vol.,  p.  221),  and,  in  particular,  atten- 
tion is  drawn  to  the  fact  that  he  no  longer  insists  that  the  substance 
in  question  is  silver  suboxide,  but  only  that  it  is  not  metallic  silver. 
Referring  to  the  statement  that  silver  is  dissolved  by  water  acidified 
with  sulphuric  acid  and  exposed  to  the  air,  the  author  again  states 
that  the  metal  could  not  be  detected  in  the  solutions  at  the  end  of 
each  experiment  (compare  Abstr.,  1887,  1079),  The  action  of  per- 
manganate has  been  studied  under  new  conditions  in  an  apparatus  so 
contrived  that  a  solution  of  permanganate  acidified  with  dilute 
sulphuric  acid  placed  in  one  bulb  could  by  means  of  a  connecting  !ube 
be  brought  in  contact  with  a  silver  mirror  in  a  second  bulb  after  the 
bulbs  and  contents  had  been  heated  at  50°  and  at  100°  respectively 
for  4  to  5  hours,  whilst  the  apparatus  was  connected  to  a  Topler- 
Hagen's  mercury  pump,  and  then  allowed  to  cool.  Various  strengths 
of  permanganate  were  used,  and  in  one  experiment  spongy  silver  was 
employed,  but  the  results  in  every  case  showed  that  the  permanganate 
acted  at  once  on  the  silver  and  completely  dissolved  it.  Experiments 
with  the  acidified  permanganate  solution  per  se  showed  that,  on  boil- 
ing, a  decomposition  occurred  with  the  separation  of  an  ochre-yellow 
or  black  oxide  of  manganese  according  to  the  concentration  of  the 
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solution,  and  that  this  decomposition  also  occurred,  although  to  a 
much  smaller  extent  when  the  solution  was  heated  at  40 — 50°  for  4  to  5 
hours  in  a  vacuum.  On  this  account,  v.  d.  Pfordten's  experiment  of 
treating  silver  with  a  boiling  acidified  permanganate  solution  in  a 
current  of  carbonic  anhydride  was  not  repeated,  but  in  its  stead  the 
experiment  in  a  vacuum  was  modified  to  the  extent  of  filling  the  cold 
vacuous  apparatus  with  pure  carbonic  anhydride  (free  from  air)  under 
pressure ;  connection  was  then  made  between  the  bulbs,  with  the 
result  that  the  silver  dissolved  as  before. 

In  reply  to  other  objections  to  the  author's  views  {he.  cit.)  raised  by 
V.  d.  Pfordten,  it  is  pointed  out  that  the  complete  dissolution  of  the 
latter's  preparation  (before  ignition)  in  nitric  acid  does  not  disprove 
the  presence  of  organic  matter,  since  many  organic  substances  are 
completely  soluble  in  nitric  acid.  Again,  the  statement  that  no  case 
is  known  in  which  impurity  in  the  silver  hinders  amalgamation  is  met 
by  an  experiment  in  which  an  intimate  mixture  of  finely  divided 
silver  and  magnesia,  obtained  by  adding  calcined  magnesia  to  a 
neutral  solution  of  silver  nitrate  and  igniting  the  precipitate,  was 
shaken  continuously  with  mercury  for  eight  hours  with  the  result  that 
1"149  gram  of  silver  was  dissolved  and  08322  gram  remained  in  the 
residue ;  hence  v.  d.  Pfordten's  argument,  based  on  the  fact  that  his 
substance  underwent  no  change  when  shaken  with  mercury,  is  open 
to  criticism.  Finally,  the  change  of  colour  from  black  to  grey  occur- 
ring when  the  so-called  suboxide  is  treated  with  sulphuric  acid  or 
solutions  of  indifferent  salts  (Ber.,  20,  1470,  3379)  is  paralleled  by 
a  similar  change  under  like  conditions  in  the  colour  of  metallic  silver 
precipitated  from  an  ammoniacal  solution  of  silver  chloride  by  zinc, 
or  from  neutral  silver  solutions  by  other  metals  (Yogel,  Ber.  Berl. 
Akad.,  1862,  289).  On  these  grounds,  and  without  contesting  the 
question  of  the  existence  of  silver  suboxide,  the  author  maintains  that 
V.  d.  Pfordten's  substance  is  not  this  compound,  but  a  mixture  of 
finely  divided  silver  with  more  or  less  silver  oxide  or  organic  matter. 

W.  P.  W. 

Lead  Slags.  By  M.  W.  Iles  (Ghem.  News,  67,  4^7,  18—19,  37— 
38,  43 — 45,  57 — 58). — This  communication  contains  the  results  ob- 
tained, and  observations  made  in  a  very  extensive  investigation  into 
the  character  and  composition  of  lead  slags.  The  sp.  gr.  of  lead  slags 
varies  from  3'3  to  4"16,  the  best  slags  having  a  density  of  3'4  to  3"65. 
Iron,  barium,  and  lead  cause  high  sp.  gr.  ;  aluminum,  silica,  and  lime 
low  gravities.  All  good  slags  are  as  a  rule  more  or  less  perfectly  ci-ys- 
talline ;  slow  cooling  favours  crystallisation,  sudden  cooling  impedes 
crystallisation  or  even  stops  it  altogether,  hence  the  crusts  of  pots  of 
slag  are  devoid  of  crystalline  structure.  Well-crystallised  slags  have 
definite  fusing  points,  and  are  more  brittle  than  the  imperfectly  crys- 
talline slags,  and  are  only  partially  soluble  in  strong  acids  ;  the  form 
of  crystallisation  serving  as  an  important  indication  of  the  quality  of  a 
lead  slag.  Slags  cooled  by  pouring  into  water  are  amorphous,  have 
their  fusing  point  lowered,  resemble  obsidian  in  appearance,  and  when 
pulverised  are  completely  dissolved  by  hydrochloric  acid.  The  author 
takes  advantage  of  this  property  in  taking  and  preparing  samples  for 
analysis ;  the  crust  of  the  pot  of  slag  is  thrown  aside,  a  steel  bar  is 
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tbrust  about  2  inches  deep  into  the  molten  slag  and  then  plunged  into 
water.  The  outside  rims  of  pots  of  slag  are  subject  to  rapid  cooling. 
The  colour  of  lead  slags  is  almost  always  black  or  a  dark  shade. 
Lustrous  black  and  the  darkest  slags  contain  most  iron,  this  element, 
however,  sometimes  imparts  a  reddish  tint,  sometimes  a  slight  greenish 
cast ;  lime  tends  to  lighten  the  colour,  giving  the  slag  a  stony  or  earthy- 
appearance  ;  large  quantities  of  manganese  give  a  reddish  to  amethyst- 
ine hue,  and  when  associated  with  20  per  cent,  or  more  of  lime,  the 
slag  has  very  often  a  resinous  colour.  Zinc  in  the  presence  of 
alumina,  manganese,  and  much  silica  produces  a  porcelain  or  obsidian- 
like slag,  whilst  some  very  siliceous  slags  have  a  greenish  cast.  The 
lustre  of  lead  slags  is  rarely  pearly,  often  resinous,  submetallic 
splendent,  and  pitchy  ;  most  are  vitreous  with  the  exception  of  high 
iron  and  high  lime  slags. 

Both  very  viscid  and  very  fluid  slags  are  undesirable,  inasmuch  as 
the  former  retain  globules  of  matte  and  metal,  whilst  the  latter  do 
not  come  sufficiently  in  contact  with  the  ore,  especially  if  it  is  in 
somewhat  coarse  lumps.  Silica  is  the  great  cause  of  viscosity,  whilst 
iron  and  manganese  increase  the  fluidity  of  a  slag,  but  fluidity  due 
wholly  to  iron  is  liable  to  cause  an  iron  crust,  and  so  occasion  loss. 
Lime  may  or  may  not  make  a  fluid  slag,  most  high  lime  slags,  how- 
ever, flow  smoothly.  Fusibility  is  a  very  important  property  of  a  slag, 
and  is  increased  by  iron,  manganese,  lime,  and  by  alumina  if  the  silica 
is  low,  and  rarely  or  never  by  manganese  and  zinc.  It  is  diminished 
by  silica  and  by  alumina  in  presence  of  much  silica.  Refractory  slags 
arise  either  from  insufficient  temperature  or  from  injudicious  combi- 
nation of  the  charges.  The  closer  certain  recognised  types  are 
approached,  the  greater  will  be  both  the  fusibility  and  fluidity  of  a 
slag.  Increasing  the  number  of  elements  in  a  slag  generally  makes  it 
more  fusible,  hence  mixing  different  ores  is  advantageous  ;  this  remark, 
however,  does  not  apply  to  zinc,  aluminium,  and  magnesium  :  the  latter 
element  for  some  unaccountable  reason  occasions  great  loss  of  silver. 

All  lead  slags  are  magnetic,  the  author  attributing  this  property  to 
the  presence  of  iron  silicates  and  sulphides.  The  brittleness  of  these 
slags  depends  on  the  number,  kind,  and  amount  of  the  bases  present; 
generally  silica  causes  toughness,  and  bases  brittleness,  although  the 
latter  is  not  always  true.  Slags  with  less  than  34  per  cent,  of  silica 
are  usually  brittle,  whilst  those  containing  as  much  as  35  to  40  per 
cent,  are  tough,  unless  there  is  little  iron  and  much  lime  (22  to  30 
per  cent.).  Whenever  there  is  much  matte  produced  or  when  zinc  is 
present  in  the  ore,  it  is  best  not  to  have  very  brittle  slags.  Brittle 
slags  are  generally  free  from  both  silver  and  lead.  Lead  slags  consist 
mainly  of  iron  and  calcium  silicates,  manganese,  however,  is  frequently 
present,  so  are  also  zinc,  aluminium,  barium,  and  magnesium,  but  the 
last  four  are  to  be  avoided  as  much  as  possible.  Incidental  con- 
stituents of  lead  slags  are  silver,  lead,  potassium,  sodium,  phos- 
phorus, sulphur,  sometimes  copper,  nickel,  and  cobalt ;  whilst  Leadville 
slags  frequently  contain  vanadium.  In  abnormal  slags,  quartz,  ferric 
oxide,  and  quicklime  are  sometimes  found.  Delicate  needles  con- 
taining lead  and  sulphur  are  observed  in  the  blistered  cavities  in  the 
crust  of  pots  of  slags. 
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The  author  does  not  approve  of  decomposing  the  slapfs  by  fusion 
"with  sodium  carbonate  and  nitrate  in  a  platinum  crucible,  but  if 
such  a  method  is  resorted  to,  the  pulverised  slag  should  be  first  treated 
"with  hydrochloric  acid,  evaporated  to  dryness,  more  hydrochloric  acid 
added,  filtered,  and  then  fused  "with  sodium  carbonate  ;  or,  better, 
fuse  the  slag  directly  with  potash  in  a  silver  crucible,  or  if  silver  is 
also  to  be  determined,  in  a  platinum  crucible  heavily  plated  with 
gold.  The  method  generally  followed  by  the  author  is  to  take  the 
sample  in  the  w^ay  already  noted,  pulverise  and  moisten  about  half  a 
gram  vrith  water,  add  concentrated  hydrochloric  acid,  and  digest  with 
a  few  drops  of  nitric  acid,  the  silica  can  then  be  separated  perfectly 
free  from  iron  in  the  usual  manner.  Iron  is  determined  by  permanga- 
nate, calcium  as  oxalate  or  volumetrically,  manganese  by  the  bromine 
or  zinc  oxide  methods,  other  constituents  by  the  usual  methods. 

The  success  of  smelting  siliceous  ores  depends  on  the  economic  use 
of  lime,  iron,  and  manganese  as  fluxes,  whilst  the  life  or  campaitrn  of 
a  furnace  is  greatly  influenced  by  the  judicious  selection  of  slags  ; 
such  inconveniences  as  the  accumulation  of  silica,  or  iron,  charcoal, 
coke,  zinc,  or  lead  crusts  may  be  eliminated  by  the  use  of  suitable  slags 
for  some  time.  Slags  must  of  course  be  varied  to  suit  the  impurities 
in  the  ores  to  be  dealt  with,  but  from  the  author's  experience  and  the 
careful  and  complete  analyses  of  100  slag  samples,  the  results  of  which 
are  given  in  a  table,  it  is  concluded  that  certain  definite  "  slag 
types,"  or  slags  having  some  well-defined  composition  and  a  distinct 
crystalline  form  exist,  and  that  the  nearer  slags  in  general  approach  to 
any  of  these  types  the  more  effectual  they  are.  Taking  the  important 
constituents  lime,  iron  and  manganese,  and  silica,  it  is  observed  that 
the  best  slags  range  within  the  following  limits  per  cent. :  Si02  31  to  86, 
Fe  +  Mn  23  to  30,  CaO  14  to  25  :  whilst  the  slags  doing  the  best  work 
and  ensuring  the  longest  campaigns  do  not  vary  beyond  SiOa  31  to  34-, 
Fe  +  Mn  24  to  27,  CaO  14  to  25.  The  limits  SiOo  26  to  41,  Fe  +  Mn 
18  to  35,  CaO  5  to  35,  would  include  all  lead  slags. 

The  seven  types  laid  down  by  the  author  include  practically  every 
known  slag  which  is  well  adapted  for  melting  argentiferous  lead, 
and  are  composed  as  follows  as  regards  the  most  important  con- 
stituents : — 

Types.  A.  B.  C.  D.  E.  F.  Gt. 

CaO 6  10  12  16  20  24  28 

FeO  +  MnO.  . .  52  45  50  34  40  33  27 

SiO, 32  35  28  34  30  33  35 

Type  A.  Crystallises  in  rectangular  plates ;  but  is  not  adapted  to 
lead  melting  as  the  iron  is  too  high,  the  lime  too  low. 

Type  B.  Forms  generally  small,  rhombic  plates  more  or  less 
thickened  and  characterised  by  w^ell-defined  striations.  This 
type  of  slag  will  keep  the  furnaces  in  good  condition,  it  gives 
large  yields,  but  is  liable  to  cause  large  losses  of  lead  and  silver ; 
it  is  not  a  bad  slag  in  localities  where  limestone  is  dear. 

Type  C.  Is  black  and  distinctly  crystalline,  and  has  the  formula 
6FeO,3Si03  +  2CaO,Si02   assigned   it.     It  is   highly   recom- 
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mended  where  iron  flux  is  abundant,  and  the  ores  carry  much 
zinc. 

Type  D.  Can  be  represented  by  the  formula  5FeO,4SiO,  -f 
3CaO,2Si02;  it  crystallises  in  more  or  less  translucent,  flat- 
tened prisms  often  with  an  abrupt  arrow-shaped  termination. 
It  is  well  adapted  to  the  treatment  of  siliceous  and  very  impure 
ores. 

TypeE.  Corresponds  to  the  formula  6FeO,3Si02  +  4CaO,2Si02;  it 
crystallises  in  monoclinic  prisms.  This  is  an  excellent  slag  and 
very  economical  where  the  fluxes  are  easily  obtained. 

Type  F.  This  is  a  black,  lustrous,  distinctly  resinous  slag.  The 
crystals  are  rectangular  prisms,  remarkably  translucent  and 
even  transparent  when  there  is  a  little  manganese  present;  the 
crystals  are  frequently  indented.     It  is  very  friable. 

Type  Gr.  Crystallises  in  cubes.  It  is  the  best  slag  known  for  the 
treatment  of  very  siliceous  ores,  and  has  been  found  successful 
with  ores  containing  large  quantities  of  baryta,  alumina,  and 
zinc.  Generally  slags  intermediate  or  differing  widely  in  com- 
position from  the  above  types,  having  botryoidal,  pectolitic  or 
wavellitic  crystalline  forms,  or  those  which  are  devoid  of 
crystalline  structure,  maybe  considered  abnormal  and  untrust- 
worthy for  smelting  purposes.  Hexagonal  crystals  indicate  too 
high  a  percentage  of  lime.  Slender  needles  result  from  fluxing 
highly  siliceous  ores  with  lime,  and  are  accompanied  by  great 
loss  of  silver,  but  they  contain  no  lead. 

The  proportion  of  lime  seems  to  exert  some  influence  on  the  crystal- 
line structure  of  slags.  The  use  of  cliarcoal  increases  the  tonnage,  but 
generally  with  an  increased  loss  of  silver.  These  results  show  that 
certain  ratios  should  exist  between  the  silica  and  the  bases  of  a  slag, 
and  that  lime  exerts  a  great  cleansing  influence  on  slags ;  but  the 
problem  why  one  slag  is  good  and  another  of  similar  composition  bad 
still  remains  to  be  answered.  The  author  points  out  that  loss  of 
silver  is  due  neither  to  the  dissemination  of  globules  of  matte  nor  to 
the  influence  of  manganese.  D.  A.  L. 

Crystallised  Halogen  Salts  of  Mercury.  By  W.  Sievers  (Ber., 
21,  647 — 652). — Mercuric  bromide  is  obtained  in  tetragonal  plates 
when  an  excess  of  bromine  is  added  with  agitation  to  a  slightly  acid 
solution  of  mercuric  nitrate  of  sp.  gr.  1*197  ;  hypobromous  acid  being 
formed  in  the  reaction  as  noticed  by  Spiller  (Ghem.  News,  6,  249). 
The  chloride  prepared  in  like  manner  forms  slender  needles.  Mercuric 
iodide  is  obtained  in  red,  tetragonal  plates  by  adding  to  a  boiling 
solution  of  mercuric  nitrate  rather  more  iodine  than  it  can  dissolve, 
and  boiling  for  some  time  with  constant  replacement  of  the  evaporated 
water. 

A  mixture  of  mercuric  and  mercurous  chlorides  is  obtained  by  the 
action  of  chlorine  on  a  solution  of  mercurous  nitrate  ;  this  is  washed 
with  hot  water  to  remove  the  mercuric  salt,  and  the  amorphous  mer- 
curous chloride  crystallised  from  mercurous  nitrate  solution,  when  it 
forms    yellowish-white,    tetragonal    plates.      Crystallised    mercurous 
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bromide  and  iodide  have  been  already  prepared  by  this  method  by 
Stromal!  (this  vol.,  p.  111).  A.  J.  G. 

Ferric  and  Aluminium  Phosphates.  By  P.  Hautefeuille  and 
J.  Margottet  (Cotupt.  rend.,  106,  135 — 138). — Glacial  phosphoric 
acid  at  100°  dissolves  15  per  cent,  of  ferric  oxide  or  8  per  cent,  of 
alumina,  and  if  the  solutions  are  kept  at  this  temperature  they  deposit 
distinct  crystals  which  are  readily  decomposed  by  water.  They  have 
the  composition  Fe203,3P205  +  6H2O  or  Al203,3P205  +  6H2O.  The 
ferric  compound  forms  pinkish,  rhombic  plates,  derived  from  a  mono- 
clinic  prism ;  the  aluminium  compound  forms  colourless,  prismatic 
crystals  with  longitudinal  extinction. 

If  the  solution  is  heated  rapidly  to  150 — 200°,  and  is  kept  at  this 
temperature,  the  crystals  contain  only  4  mols.  H2O,  and  are  not 
readily  attacked  by  water  or  alcohol.  The  iron  salt  forms  pinkish, 
nacreous,  rectangular  lamellae,  which  act  strongly  on  polarised  light ; 
the  aluminium  salt  forms  birefractive  needles  grouped  in  bundles. 

Above  200°,  the  solution  deposits  crystals  at  a  temperature  which 
is  lower  the  greater  the  proportion  of  basic  oxide  present.  In  all 
cases  they  have  the  composition  Feo03,3P205  or  Al203,3P205,  but  the 
form  of  the  iron  salt  depends  on  the  temperature  at  which  crystal- 
lisation takes  place.  At  200 — 250°,  it  forms  short,  channelled,  rhombic 
prisms  ;  from  250°  to  incipient  redness,  fusiform,  triclinic  crystals  ; 
at  a  red  heat,  long,  monoclinic  prisms,  sometimes  with  an  almost 
square  orthogonal  section,  and  usually  terminated  by  a  rhombic  face 
at  an  acute  angle  with  the  edge  of  the  prism. 

At  200°,  the  aluminium  phosphate  separates  in  tetrahedra  with 
curved  faces,  without  sensible  action  on  polarised  light ;  at  250°,  the 
crystals  are  octahedra,  frequently  modified  by  faces  of  the  cube.  This 
form  is  stable  up  to  a  red  heat.  If  the  phosphate  crystallises  at  a 
red  heat,  or  is  obtained  by  the  action  of  phosphoric  acid  on  corundum, 
it  separates  in  cubes  which  are  not  modified,  but  are  frequently 
macled.  From  these  results,  it  seems  that  the  anhydrous  aluminium 
phosphate  always  crystallises  in  the  regular  system,  but  the  exact 
form  depends  on  the  temperature.  These  differences  are  comparable 
with  the  diflferences  observed  in  the  case  of  ferric  and  silicon 
phosphates.  C.  H.  B. 

Volume  and  Carbon  Contents  of  the  Gas  Evolved  during 
Solution  of  Iron  in  Acids.  By  H.  Backstrom  and  G.  Paukoll 
(Zeit.  anal.  Chem.,  26,  683— 689).— That  different  kinds  of  iron 
evolve  different  volumes  of  gas  when  dissolved  in  acid  was  ascer- 
tained by  Bergman  in  1781,  and  these  differences  were  connected  by 
Yandermonde,  BerthoUet,  and  Monge,  with  the  differences  in  the 
amount  of  carbon  present. 

The  authors  have  determined  the  total  volume  of  gas,  and  the 
quantity  of  carbon  in  it,  from  14  samples  of  iron  containing  carbon 
(total)  ranging  from  0"11  to  4'24  per  cent.  As  a  general  rule,  the 
more  highly  carburetted  the  iron,  the  smaller  is  the  volume  and  the 
greater  the  carbon-contents  of  the  gas  evolved,  but  the  relation  is 
not  a  quantitative  one  in  either  case.      No  definite  fraction  of  the 
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combined  carbon  is  evolved  as  a  gaseous  hydrocarb  m.  Part  of  the 
carbon  invariably  remains  dissolved  in  the  acid  as  an  organic  sub- 
stance capable  of  reducing  permanganate,  so  that  the  results  of 
titration  are  too  high  as  well  as  variable.  Bergman  asserted  that 
sulphuric  and  hydrochloric  acids  evolved  equal  volumes  of  gas,  but  in 
a  special  experiment  on  a  v^^hite  cast  iron  containing  3'87  per  cent,  of 
carbon,  a  volume  of  gas  larger,  and  containing  more  carbon,  was 
obtained  with  hydrochloric  acid  than  with  sulphuric  acid  of  corre- 
sponding strength. 

It  is  well  known  that  hardened  steel  leaves  less  residue  than 
unhardened  when  dissolved  in  acids.  Cold  hammered  steel  behaves 
like  hardened  steel.  The  latest  view  of  the  constitution  of  steel  is 
that  it  contains  a  true  carbide  of  iron  forming  a  mass  of  cellular 
texture,  the  pores  of  which  are  filled  with  pure  iron.  According  to 
Osmond  and  Werth,  the  so-called  cement-carbon  {Cement-Kohlenstoff, 
carbone  de  recuit)  is  that  which  exists  in  the  carbide  in  combination 
with  iron,  whilst  the  hardening-carbon  (Hdrtungs-Kohlenstoff,  carbone 
de  trempe)  exists  in  solution  in  the  iron  disseminated  in  the  cellular 
nuclei.  The  latter  may  therefore  be  expected  to  be  converted  more 
or  less  into  gaseous  hydrocarbons,  whilst  the  former  would  more  or 
less  remain  undissolved  on  treatment  with  acid.  It  is  found  that 
hardened  steel  gives  both  a  larger  volume  of  gas,  and  one  richer  in 
carbon  than  the  same  steel  before  hardening.  It  seems  as  though 
almost  the  whole  of  the  hardening  carbon  is  evolved  as  gas.  The 
effect  of  cold  hammering  is,  however,  both  as-  to  volume  of  gas  and 
amount  of  carbon,  exactly  the  reverse.  M.  J.  S. 

Action  of  Sea- water  on  Cast  Iron.  By  C.  N.  Draper  (Chem. 
News,  56,  251). — A  specimen  of  cast  iron,  weighing  557*31  grams, 
and  measuring  85  mm.  X  52  mm.  X  20  mm.,  was  broken  from  a 
rail  which  had  been  exposed  to  the  alternate  action  of  sea-water 
and  the  atmosphere  for  about  50  years.  The  lateral  surfaces  were 
slightly  coated  with  oxide,  and  the  upper  surface  consisted,  to  a 
depth  of  7  mm.,  of  a  brownish-grey,  graphito'idal  substance,  amounting 
to  67*59  grams,  and  containing  23*6  per  cent,  of  carbon  along  with 
much  unoxidised  iron,  presumably  existing  as  FeCs.  The  graphi- 
to'idal substance  was  easily  removed  from  the  specimen  with  a  knife, 
leaving  a  clean,  bright,  metallic  surface  exposed.  This  operation  was 
accompanied  by  a  distinct  rise  in  temperature.  D.  A.  L. 

Influence  of  Phosphorus  on  Iron.  By  L.  Schneider  {Bin^l. 
pohjt.  J.,  266,  378 — 382). — According  to  Cheever,  the  variable  effect 
of  phosphorus  on  iron  is  explained  by  assuming  that  the  phosphorus 
is  present  in  the  metal  in  two  forms,  as  "  phosphate  "  and  "  phosphide," 
which  influence  the  properties  of  iron  in  different  ways.  This  assump- 
tion is  based  on  the  analytical  results  obtained  in  a  series  of  experi- 
ments in  which  the  iron  was  treated  with  a  cold  ammoniacal  solution 
of  cupric  chloride,  the  residue  being  digested  with  an  alkaline  solution 
of  ammonium  oxalate,  or  shaken  for  five  minutes  with  a  1  per  cent, 
solution  of  hydrochloric  acid,  and  the  phosphoric  acid  determined  in 
the  solution.     Cheever  assumes  that  the  small  amount  of  phosphide 
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existing  in  the  metal  completely  resists  the  action  of  cnpric  chloride, 
and  that  the  complete  solution  of  all  phosphates  formed  from 
phosphides  at  a  red  heat  is  effected  either  by  a  treatment  with  a 
1  per  cent,  solution  of  hydrochloric  acid  for  five  minutes,  or  by  the 
action  of  an  ammoniacal  solution  of  ammonium  oxalate. 

The  author  criticises  Cheever's  method  of  examination,  and  the 
conclusions  deduced  therefrom.  He  shows  that  iron  phosphide  in 
iron  is  affected  by  cupric  chloride  in  the  cold,  and  if  the  solution  is 
quite  neutral  the  phosphoric  acid  obtained  by  the  oxidation  of  the 
phosphide  remains  in  the  residue,  from  which  it  may  be  subsequently 
extracted  with  ease  by  weak  acids.  D.  B. 

Vapour-density  of  Ferric  Chloride  at  Various  Temperatures. 
By  W.  GriInewald  and  V.  Meyer  (Ber.,  21,  687—701). — In  these 
experiments,  sublimed  ferric  chloride  was  used.  The  estimations  were 
made  in  a  slightly  modified  fo;:'m  of  V.  Meyer's  apparatus,  in  which 
the  bulb,  45  mm.  in  diameter,  was  reduced  to  a  length  of  only  125  mm., 
whilst  the  whole  apparatus  was  670  mm.  high ;  by  this  means,  the 
whole  of  the  bulb  acquired  the  temperature  of  the  bath.  For  greater 
convenience  in  filling  with  nitrogen,  a  thin  tube  was  fused  into  the 
bottom  of  the  bulb,  bent  so  as  to  follow  the  shape  of  the  bulb  and 
stem  until  the  side  tubes  were  nearly  reached,  then  bent  at  right 
angles  to  connect  with  the  nitrogen  supply. 

A  new  device  of  Meyer  and  Biltz  for  the  introduction  of  the 
substance  is  also  described : — On  the  stem,  opposite  to,  but  just  below 
the  delivery  tube,  a  short  side  tube  is  fused ;  through  this  passes  a 
glass  rod  whose  end  projects  across  the  stem;  the  joint  between  rod 
and  side  tube  being  made  with  well-fitting  caoutchouc  tubing.  The 
little  bottle  containing  the  substance  rests  on  the  end  of  the  rod ; 
when  the  bulb  has  attained  the  required  temperature,  the  rod  is 
slightly  withdrawn,  and  the  bottle  falls  into  the  bulb. 

Four  determinations  at  448°  (in  sulphur  vapour)  gave  a  density  of 
10*487,  whilst  that  required  by  the  formula  Fe^Cle  is  11"2.  After  the 
estimation,  the  contents  of  the  bulb  did  not  give  the  slightest  reaction 
for  ferrous  salt.  Experiments  at  a  lower  temperature  were  out  of  the 
question,  as  even  in  these  the  vaporisation  was  rather  slow. 

At  518°  (in  vapour  of  phosphorus  pentasulphide),  three  experi- 
ments gave  a  vapour-density  of  9 '569 ;  about  -^  of  the  iron  was 
found  to  be  in  the  ferrous  condition  after  the  estimation. 

At  606°  (in  vapour  of  zinc  chloride),  in  a  smaller  apparatus,  six 
experiments  gave  a  mean  vapour-density  of  8"383  ;  about  ^  of  the 
iron  was  in  the  ferrous  state  at  the  close. 

The  determinations  at  higher  temperatures  were  effected  in  platinum 
apparatus  heated  in  a  Perrot's  gas  furnace.  The  mean  of  three 
estimations  at  about  750°  gave  a  vapour-density  of  5*406,  whilst  about 
^  of  the  iron  was  found  to  be  iu  the  ferrous  state  at  the  close  of  the 
experiments.  At  about  1050°,  the  numbers  obtained  for  the  density 
were  5*3  and  4*9 ;  i  and  \  of  the  iron  being  respectively  found  in  the 
ferrous  state.  The  results  at  1300°  were  practically  identical  with 
those  at  1050°.  As  it  seemed  probable  that  the  lower  results  in  the 
higher  temperature  experiments  might   be  due  to  the  action  of  the 
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platinnrn  on  the  ferric  chloride,  experiments  were  made  in  platinum 
apparatus  at  about  600°,  but  the  results  obtained  were  in  agreement 
with  those  previously  got  in  glass. 

With  regard  to  the  amounts  of  ferrous  salt  observed  at  the  end  of 
ih.e  experiments,  it  must  be  remembered  that  this  does  not  show  the 
amount  of  dissociation  that  occuri^ed  at  the  temperature  of  the  experi- 
ment, inasmuch  as  recombination  occurs  on  cooling. 

Experiments  in  a  chlorine  atmosphere  at  the  temperature  of  boiling 
sulphur  and  boiling  phosphorus  pentasulphide  respectively,  gave 
practically  the  same  results  as  those  in  an  atmosphere  of  nitrogen. 

From  these  results,  it  follows  that  ferric  chloride  does  not  at  any 
temperature  show  a  vapour-density  sufficiently  high  for  the  molecular 
iormula  FeoCle,  whilst  at  750°  and  1077°  numbers  were  obtained  not 
far  removed  from  56,  the  calculated  vapour-density  for  the  molecular 
formula  FeClg.  A.  J.  G. 

Use  of  Hydrogen  Sulphide  to  Purify  Nickel  and  Cobalt.    By 

H.  Baubigny  {Gomp.  rend.,  106,  182— 135).— The  only  possible 
method  of  separating  nickel  and  cobalt  by  means  of  hydrogen 
sulphide  is  to  saturate  the  solution  of  the  sulphates  with  the  gas  at  0°, 
and  heat  to  100°.  Nickel  sulphide  is  precipitated,  but  cobalt  sulphate 
is  not  decomposed.  The  precipitate,  however,  always  contains  a  notable 
proportion  of  cobalt  even  when  the  quantity  of  free  acid  is  almost 
sufficient  to  prevent  the  precipitation  of  the  nickel.  Dellf's  method 
of  precipitating  cobalt  as  sulphide  from  the  acetate  by  mixing  a 
solution  of  the  nitrates  or  sulphates  with  a  quantity  of  sodium 
acetate  not  quite  sufficient  to  convert  all  the  cobalt  into  acetate,  is 
not  satisfactory,  since  a  considerable  proportion  of  the  nickel  is  pre- 
cipitated at  the  same  time.  C.  H.  B. 

Alloy  of  Titanium,   Silicon,  and  Aluminium.     By  L.  Lkvt 

(Compt.  rend.,  106,  6Q — 68). — 10  grams  of  titanium,  35  grams  of 
aluminium,  35  grams  each  of  fused  sodium  and  potassium  chlorides, 
were  heated  in  a  Perrot's  furnace  in  a  porcelain  crucible  enclosed  in 
a  crucible  brasqued  with  charcoal  and  rutile,  a  current  of  dry 
hydrogen  being  passed  into  the  inner  crucible.  The  product  was 
treated  with  water  and  then  with  dilute  acid,  and  a  residue  was 
obtained  consisting  of  lustrous,  steel-grey  lamellae,  with  angles  of  90°, 
very  brittle,  and  good  conductors  of  heat,  sp.  gr.  at  16°  =  3*11.  They 
do  not  alter  in  air  or  nitrogen  oxides  at  the  ordinary  temperature, 
but  tarnish  when  heated,  and  burn  if  heated  in  oxygen.  They  are 
not  attacked  by  vapours  of  sulphur,  selenium,  phosphorus,  or  arsenic, 
but  burn  in  chlorine  or  in  vapour  of  iodine  or  bromine,  especially  the 
former.  Liquid  bromine,  however,  is  without  action.  Superheated 
steam  and  cold  fuming  nitric  acid  have  no  action,  but  hot  nitric  acid 
attacks  the  crystals  slightly.  Hydrochloric  and  sulphuric  acids  act 
somewhat  in  the  cold  and  more  readily  when  heated.  The  crystals 
l)urn  when  heated  in  hydrogen  chloride,  and  dissolve  readily  in  aqna 
]-egia,  but  are  not  dissolved  by  hydrobromic  and  hydriodic  acids, 
or  by  mixtures  of  these  acids  with  nitric  acid.  Sulphuric  acid  and 
calcium  fluoride  have  little  action,  and  potash  only  partiallv  dissolves 
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the  crystals  in  the  cold,  but  dissolution  is  complete  on  heating,  with 
evolution  of  hydrogen.  The  crystals  have  the  composition  AI  71-06 ; 
Ti  26-65  ;  Si  2-19 ;  loss  (?  C)  O'lO,  which  agrees  with  the  formula 
(Ti  '.  Si)Al4,  and  hence  it  is  probable  that  they  are  mixtures  of  the 
isomorphous  compounds,  TiAU  and  SiAl4. 

If  zinc  or  magnesium  is  substituted  for  aluminium,  no  crystals  are 
obtained.  C.  H.  B. 

TitaniTim  Trioxide.  By  A.  Classen  (Ber.,  21,  370— 372).— The 
fiction  of  hydrogen  peroxide  on  titanium  dioxide  (compare  Piccini, 
Abstr.,  1882,808;  1883,  1054;  Weller,  Abstr.,  1883,  295)  has  been 
studied  by  the  author,  who  recommends  the  following  method  for 
obtaining  the  product : — Pure  titanium  chloride  is  added  drop  by 
drop  to  dilute  alcohol,  and  the  clear  and  very  dilute  solution  is 
treated  with  a  large  excess  of  hydrogen  peroxide.  Ammonia,  ammo- 
nium carbonate,  or  aqueous  potash  is  added  to  the  solution  with  the 
production  of  a  yellow  or,  in  the  case  of  ammonia,  of  a  reddish-yellow 
liquid,  which  after  some  time  yields  a  yellow  precipitate.  This  is 
allowed  to  subside,  the  clear  solution  siphoned  off,  and  the  precipitate 
repeatedly  washed  by  decantation ;  the  compound,  however,  tends  to 
retain  water  and  salts  in  considerable  quantities.  When  dried  on  a 
tile,  it  approximates  to  the  composition  TiOg  +  3H2O. 

W.  P.  W. 

Antimony  Pentachloride.  By  R.  Anschutz  and  P.  N.  Evans 
(Proc.  Boy.  Soc,  42,  379—387 ;  compare  Trans.,  1886,  379).— The 
authors  find  that,  contrary  to  the  statement  of  Daubrawa  (this  Journal, 
1877,  ii,  406),  SbOCls  is  not  formed  when  water  is  added  to  antimony 
pentachloride,  nor  is  any  hydrogen  chloride  evolved.  The  antimony 
pentachloride  is  best  dissolved  in  chloroform,  and  the  calculated 
amount  of  water  added.  Under  these  circumstances  a  crystalline 
substance,  SbCl5,H20,  soluble  in  chloroform,  is  obtained,  melting  at 
87 — 92°.  It  is  very  hygroscopic,  and  diliquesces  to  a  clear  liquid, 
which  crystallises  over  sulphuric  acid  in  broad  crystals,  described  by 
Daubrawa  as  the  oxychloride.  When  distilled,  it  gives  SbClsjSbCla 
and  a  waxy  residue. 

A  chloroform  solution  of  antimony  pentachloride,  when  heated  with 
water  in  a  sealed  tube,  gives  antimony  trichloride  and  phosgene  gas. 
Phosgene  gas  is  also  produced  by  heating  a  chloroform  solution  of 
the  monohydrate  at  100°. 

Antimony  pentachloride  tetrahydrate  can  be  produced  in  the  same 
way  as  the  monohydrate.  It  is  a  crystalline  mass,  insoluble  in  chlo- 
roform. By  adding  anhydrous  oxalic  acid  to  a  chloroform  solution  of 
antimony  pentachloride,  the  authors  obtain  a  substance,  Sb2Cl8C204, 
probably  C202(0*SbCl4)2.  It  crystallises  from  chloroform  in  tables 
melting  at  148*5 — 149°,  and  is  decomposed  by  water  with  liberation 
of  oxalic  acid. 

The  difference  in  behaviour  with  carbon  compounds  between  phos- 
phorus pentachloride  and  antimony  pentachloride  is  attributed  to 
tlie  property  of  the  latter  of  combining  with  water  instead  of  decom- 
posing it.  H.  K.  T. 
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Redetermination  of  the  Atomic  Weight  of   Platinum.    By 

W.  Dittmar  and  J.  Mc Arthur  (/.  Soc.  Ghem.  Ind.,  6,  799—803). — 
The  value  Pt  =  194-8  which  Seubert  (Abstr.,  1881,  514)  deduced 
from  his  analyses  of  platinochlorides,  is  too  low ;  his  own  analyses,  if 
properly  interpreted,  show  that  the  true  value  lies,  by  a  considerable 
fraction  of  a  unit,  higher.  According  to  the  authors'  analysis  of 
potassium  platinochloride,  the  true  "  Pt,"  although  probably  a  shade 
below,  lies  close  to  195-5.  Taking  "  Pt  "  as  meaning  the  number 
which  must  be  substituted  for  Pt  in  the  calculation  of  the  ratios 
2KC1  :  PtCl6K2 ;  2KC1  :  Pt,  &c.,  in  order  to  obtain  the  correct  factors 
for  reducing  analytically  obtained  platinochloride  to  potassium 
chloride,  &c.,  even  the  number  195*5  is  too  low,  196  affording  in 
general  a  better  approximation.  But  Pt  if  taken  in  this  sense  is  no 
constant  at  all.  Those  factors  must  be  determined  directly  by 
standard  experiments.  The  results  of  the  authors'  own  standard 
experiments  are  given  and  contrasted  with  the  theoretically  calcu- 
lated ratios  in  the  subjoined  table.  The  entries  "  Ta  "  refer  to  Tat- 
lock's  methods ;  those  "  F "  to  the  authors'  form  of  Finkener's 
method  described  in  detail  in  the  original  paper,  and  those  marked 
"N"    to    the    usual    platinum    process    for   the    determination    of 


ammonia 


Theoretical  factors. 

Dittmar 

and 

McArthur's 

empirical 

factors. 

n3 
O 

Symbols. 

Values  calculated  for 

Pt  =  194-8 

195-5 

196 

0 
0 

Ta 
Ti 

2KC1  :  PtCleKs 

2KC1  :  Pt    

0  -30707 
0-76571 
0-76571 
0  -24123 
0-54934 

0-30665 
0  -76307 
0  -76307 
0  -24084 
0-54737 

0  -30633 
0-76112 
0-76112 
0  -24057 
0-54598 

0-30627 
0  -7()016 
0  -76084 
0-23890 
0-54590 

0) 
(1) 

(3) 
(i) 

F 

2KC1  :  Pt    

N 
N 

2NH4CI  :  PtCl6(NH4)2. 

2NH<C1  •  Pt 

Notes.  (1)  Refers  to  the  potassium  chloride  in  the  substance, 
(2)  to  that  in  the  platinochloride  precipitate,  and  (3)  and  (4)  to  the 
ammonium  chloride  to  be  determined,  not  to  that  contained  in  the 
platinochloride  precipitate.  D.  B.^ 


Hydroxylamine  Platinum  Bases.  By  H.  Alexander  (Ghem. 
Gentr.,  1887,  1254 — 1255). — As  the  platinum  bases  mentioned  below 
are  all  explosive,  the  platinum  and  chlorine  cannot  be  determined  by 
heating  the  compound.  The  platinum  was  determined  by  moistening 
a  quantity  of  the  substance  with  concentrated  sulphuric  acid  in  a 
platinum  capsule,  evaporating  off  the  acid  and  finally  dispelling  any 
remaining  acid  by  the  addition  of  ammonium  carbonate.  The  chlorine 
was  determined  by  distilling  the  compound  with  sulphuric  acid,  and 
passing  the  resulting  hydrogen  chloride  into  a  solution  of  silver  nitrate. 
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Flatoso-clihydroxylamine  hydrochloride,  Pt(NH30'NH30Cl)2,  which 
Lossen  has  already  described,  is  obtained  by  tlie  action  of  potassio- 
platinous  chloride  on  hydroxylainine  hydrocbloride.  Strong  bases 
precipitate  platosu-dihydroxylamine  hydroxide,  Pt(OH)2,4NH30,  from 
solutions  of  the  chloride.  The  oxalate,  PtC204,4NH:,0,  is  prepared 
from  neatral  potassium  oxalate  and  the  chloride  ;  an  acid  salt  does  not 
seem  to  exist.  Plafino-dikydroxylamiiie  sulphate, 'PtSOi,4!NKiO  -\-  H2O, 
can  be  prepared  from  this  oxalate  by  the  action  of  weak  sulphuric 
acid  ;  the  sulphate  is  more  easily  prepared  from  the  free  base  and 
sulphuric  acid.     A  phosphate  was  obtained,  but  no  nitrate. 

Flatoso-dihydroxylamine  hydrochloride  platinous  chloride  is  prepared 
by  the  addition  of  platinous  hydrochloride  to  the  chloride. 

Flatoso-hydroxylamine  hydrochloride,  Pt(NH30Cl)2,is  formed  by  the 
action  of  hydrochloric  acid,  on  either  platino-dihjdroxylamine  hydrate 
whan  warm,  or  on  the  corresponding  chloride. 

The  compound  formed  by  the  action  of  ammonia  on  platinous 
hydrochloride  and  on  platoso-hydroxylamine  hydrochloride,  which 
has  been  described  by  Jorgensen,  the  author  regards  as  platoso- 
hydroxylamine  ammonium  chloride,  Pt(NH30'NH;jCl)3. 

The  double  salt,  Pt(iN'H30-N'H3Cl)o,PtCl2,  is  obtained  from  platinous 
hydrochloride  and  platoso-hydroxylamine  ammonium  chloride,  as  well 
as  from  the  above-named  mixed  chlorides  and  potassio-platinous 
chloride. 

Free  hydroxylaraine  acting  on  platinous  chloride  gives  rise  to 
the  compound  OH-PtCl,4NH30  +  2H2O,  which  explodes  at  140— 
150°.  Another  compound  which  may  be  regarded  as  platinum 
nitrogen  chloride,  PtNCl,  together  with  the  double  salt, 

2(OH-PtCl,4NH30)  +  Pt(OH)o,2NH30,  or  2[Pt(OH)2,4NH30]  + 

PtCl2  +  2iS'H30. 
were  also  obtained. 

Free  hydroxylamine  acting  on  platinous  hydrochloride  gives  rise 
to  a  compound  corresponding  approximately  with  the  formula 
PtCl2,4NH30,  and  by  its  action  on  potassio-platinous  chloride  to  a  base 
Pt(OH)o,2NH30,  which  has  not  been  obtained  quite  pure  as  yet. 

J.  P.  L. 

Ruthenium  Oxides.  By  H.  Debray  and  A.  Joly  (Compt.  rend., 
106,  100 — 106). — The  authors  prepared  crystallised  ruthenium  di- 
oxide by  heating  the  amorphous  oxide  in  a  vacuum  or  by  heating  the 
metal  in  oxygen.  It  forms  quadratic  prisms  with  the  faces  7n,  h',  a\ 
and  b'.  The  ratios  being  h  :  h  :  :  1000  :  692*43,  and  hence  is  iso- 
morphous  with  cassiterite  and  rutile.  The  faces  in  the  zone  m  h'  are 
often  striated  as  in  those  minerals,  and  very  frequently  the  crystals 
are  macled  after  the  cassiterite  and  rutile  types. 

When  heated  to  bright  redness  in  a  muffle,  ruthenium  absorbs  oxygen, 
but  after  some  time  absorption  takes  place  very  slowly,  and  the  metal 
is  never  fully  oxidised  to  the  dioxide.  If,  however,  the  product  is 
powdered  and  again  heated,  the  dioxide  is  obtained  crystalline,  with 
an  indigo-blue  colour.  The  authors  were  unable  to  obtain  the  sesqui- 
oxide  in  the  manner  described  by  Claus. 

When  ruthenium  is  heated  in  oxygen  at  a  temperature  above  the 
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melting  point  of  silver,  it  is  entirely  converted  into  crystalline  products, 
and  a  portion  volatilises  and  condenses  in  crystals.  If  the  current  of 
gas  is  rapid,  the  odour  of  ozone  or  ruthenium  peroxide  is  perceived, 
and  a  certain  quantity  of  the  peroxide  can  be  condensed  in  a  flask 
cooled  by  ice.  The  inside  of  the  tube  is  lined  with  ruthenium  dioxide 
and  a  small  quantity  of  a  black  substance  which  seems  to  contain 
more  oxygen  than  the  dioxide.  The  products  are  similar  to  those 
obtained  when  ruthenium  peroxide  and  nitrogen  are  passed  through  a 
red-hot  porcelain  tube,  and  they  are  distributed  in  the  same  manner. 
The  dioxide  is  found  in  the  cooler  parts  of  the  tube,  which  indicates 
that  the  peroxide  formed  at  about  1000°  decomposes  at  a  lower  tem- 
perature. At  temperatures  above  1000°,  ruthenium  dioxide  has  a 
considerable  tension  of  dissociation,  and  in  a  vacuum  is  partially  re- 
duced to  the  metal,  a  small  quantity  of  the  peroxide  being  formed. 
At  a  bright  red  heat,  the  phenomena  are  similar. 

The  authors  were  unable  to  obtain  an  oxide  lower  than  the  dioxide. 

Ruthenium  peroxide  is  formed  at  about  1000°,  and  decomposes  with 
explosion  when  cooled  to  108°,  but  can  be  isolated  by  rapid  cooling. 
It  alfords  another  instance  of  a  compound  which  is  decomposed  by 
heat,  and  yet  is  formed  at  a  high  temperature.  The  crystallisation 
of  the  dioxide  is  a  phenomenon  of  apparent  volatilisation,  and  the 
formation  of  the  peroxide  is  analogous  to  the  formation  of  ozone, 
silicon  hexachloride,  silver  oxide,  hydrogen  selenide  or  telluride,  &c. 

The  formation  of  ruthenium  peroxide,  like  the  decomposition  of 
water,  is  endothermic.  C.  H.  B. 


Mineralogical   Chemistry. 


A  New  Zealand  Sulphur  Island.  By  R.  W.  E.  Macivor  (Chem. 
News,  56,  251— 253).— White  Island,  in  the  Bay  of  Plenty,  New 
Zealand,  is  part  of  the  crater  of  a  huge,  submerged,  conical  volcano. 
Part  of  the  island  disappeared  during  the  volcanic  disturbances  in 
New  Zealand  a  year  or  two  ago.  The  mineralogical  and  other  charac- 
ters of  the  place  in  1883  were  such  as  are  general  in  volcanic  regions  ; 
special  features  were  heaps  of  gypsum  with  from  30  to  85  per  cent,  of 
sulphur,  and  curious  hollow  spheres,  some  as  large  as  old-fashioned 
bombshells,  consisting  of  an  exterior  crust  of  gypsum  and  a  litile 
sulphur,  with  transparent  crystals  of  prismatic  sulphur  inside.  There 
were  active  geysers  and  fumeroles  sending  out  hydrogen  chloride  and 
steam,  and  ejecting  with  great  violence  transparent  lumps  of  sulphur 
varying  in  colour  from  orange  to  a  reddish-brown,  although  the 
sulphur  deposited  around  the  orifices  was  pale  yellow  and  opaque  ;  the 
depth  of  colour  is  due  to  selenium  ;  some  specimens  contain  as  much 
as  1*75  to  2'1  per  cent.,  which  render  it  unfit  for  the  manufacture  of 
sulphuric  acid.  In  the  neighbourhood  of  the  fumeroles  there  were 
many  large  holes  full  of  thin,  black,  boiling  mud  consisting  of  clay, 
siliceous  matter,  gypsum,  and  iron  pyrites  buspended  in  strongly  acid 
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water  containing  more  mineral  matter  than  the  water  from  the  lake. 
Lake  Hope,  in  the  midst  of  the  central  amphitheatre,  had  a  fairly 
uniform  depth,  but  was  unfathomable  near  the  centre ;  its  tempera- 
ture was  f>8°  ;  it  was  muddy  in  the  centre,  but  transparent,  and  of  blue- 
green  colour  elsewhere  ;  the  atmosphere  over  it  was  very  irritating 
owing  to  the  constant  evolution  of  hydrogen  chloride  ;  the  bottom  of 
the  lake  wherever  visible  was  covered  with  oblique  crystals  of  selenite. 
Analysis  of  the  water  yielded  the  following  results  per  1000  parts  : — 

FeS04.      Alo  (804)3.      CaS04.       MgS04.        K2SO4.       Na2S04.         AlsClg. 
15-254        i-350        3-605        0-931        4715       10033       25-557 

NaCl.  SiOg.  HCI.  Water,  &c. 

11-950        0-67        149-876        776-059 

It  is  suggested  that  the  sulphur  and  hydrogen  chloride  result  from 
the  action  of  sea-water  on  hot  beds  of  pyrites  inside  the  mountain. 

D.  A.  L. 

Graphite  from  the  Bagoutal  Mountains,  Siberia.     By  W.  H. 

Collins  (Chem.  News,  57,  36). — Four  samples  of  graphite  from  this 
region  were  analysed  and  gave  the  following  mean  results  per  cent.  : — 
C,  38-91;  SiO^,  38-83;  AI3O3, 13-86;  CaO  and  MgO,  2-12  ;  Fe303,4-52; 
loss  and  volatile  matter,  1-77.  This  graphite  is  employed  for  crucible 
making  with  excellent  results.  It  is  somewhat  similar  in  character  to 
the  graphite  from  the  Stephanovsky  mine.  D.  A.  L. 

Gold  Quartz  from  the  Transvaal.  By  P.  Holland  (Chem. 
Neivs,  56,  271—272). — The  specimen  weighed  18  grams  ;  it  was  a 
greenish-grey,  dark-coloured,  massive  quartz  with  iron-stained  fissure. 
In  sections,  under  the  microscope,  F.  Hutley  detected  '-  allotrio- 
morphous  "  quartz  crystals,  cubes  of  pyrites,  gold,  numerous  liquid 
lacunse,  particles  of  mica,  and  patches,  probably,  of  felspar.  On  heat- 
ing in  an  open  tube,  sulphurous  anhydride  was  given  oil*.  For  analysis 
the  mineral  was  decomposed  with  hydrofluoric  acid,  and  gave  the 
following  numbers  : — 


SiOa.     AI2O3. 

Fe^Os. 

FeS.. 

All. 

MgO. 

E.O.    NajO.    HoO. 

C. 

92-86     2-86 

1-22 

0-27 

0-03 

0-18 

1-40     0-41     0-58 
D. 

a  little 
A.  L. 

Braunite  from  Jakobsberg.  By  M.  Schuster  (Zeit.  Kryst.  Min., 
13,  621—623,  from  Tschermak's  Min.  Mitth.,  7,  443— 451).— This 
mineral,  discovered  by  Igelstrom  (Abstr.,  1887,  643)  at  the  Jakobs- 
berg manganese  mines,  Wermland,  Sweden,  has  been  subjected  by  the 
author  to  a  careful  crystallographical  examination.  Braunite,  he 
finds,  is  not  tetragonal,  as  stated  by  Igelstrom,  but  rhombohedral, 
tetartohedral,  and  isomorphous  with  iron  glance  and  titaniferous  iron 
ore.  B.  H.  B. 

Chrome  Iron  Ore  in  Australasia.  By  R.  W.  E.  Macivob 
(Chem.  News,  57,  1 — 2). — Chrome  iron  ore  is  found  in  New  Zealand 
in  two  or  three  places,  but  chiefly  near  Nelson,  in  the  middle  island, 
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where  it  is  associated  with  serpentine  and  olivine  rocks  ;  it  is  obtained 
in  three  forms  :  (1.)  Massive  crystalline  in  highly  crystalline  black 
bands,  showing  on  fracture  distinct  planes  of  octahedron,  and  contain- 
ing from  52  to  65  percent,  of  chror.i'j  oxide.  (2.)  Massive  amorphous^ 
brownish-black  bands,  longer,  broader,  and  softer  than  the  preceding, 
in  which  CroOa  =  from  30  to  51  per  cent.  (3.)  Disseminated  crys- 
talline, in  which  nodules  of  moderately  constant  composition,  56  to 
Q'^  per  cent.  Cr203,  are  more  or  less  evenly  distributed  through  the 
serpentine,  forming  in  some  cases  as  much  as  90  per  cent.,  in  others 
only  20  per  cent,  of  the  rock,  giving  it  the  appearance  of  a  con- 
glomerate. On  exposure  to  the  air,  the  binding  material  disintegrates 
and  the  nodules  are  easily  separated ;  in  some  cases,  the  preliminary 
weathering  may  be  dispensed  with. 

Chrome  iron  ore  is  also  found  in  N'ew  Caledonia,  in  IN'ew  South 
Wales,  in  Queensland,  and  in  Tasmania.  D.  A.  L. 

Genesis  of  the  Plumbiferous  Phosphates  and  Arseniophos- 
phates  of  Roure  and  c  e  Rosiers,  Pontgibaud.  By  F.  Gonnarb 
(Gompt.  rend.,  106,  75 — 77). — These  minerals  occur  in  the  neighbour- 
hood of  apatite  and  lead  carbonate.  It  is  known  that  water  contain- 
ing carbonic  anhydride  will  dissolve  both  lead  carbonate  and  apatite, 
and  it  is  probable,  therefore,  that  the  lead  phosphate  or  arsenio- 
phosphate  has  been  formed  by  the  interaction  of  these  substances  or 
by  the  action  of  the  water  containing  apatite  on  galena. 

C.  H.  B. 

Mineralogical  Observations  in  Styria.  By  E.  Hatle  and  H. 
Taufs  (Ghem.  Gentr.,  1887,  12t54 — 1365,  from  Verh.  geol.  Beichanst., 
1887,  226— 228).— (1.)  Pharmacolite  from  Volleg.— This  mineral, 
which  is  new  to  Styria,  has  been  found  in  large  (5  mm.)  crystals  and 
in  spheroidal  groups  and  crusts  on  iron  pyrites,  magnetic  pyrites,  and 
arsenical  pyrites,  blende,  galena  quartz,  and  calcspar ;  it  contains — 


AS205. 

CaO. 

HoO  at  110°. 

HoO  at  red  heat. 

Total. 

48-60 

27-04 

12-34 

12-15 

100-13 

Albite  in  twin  crystals  has  likewise  been  found  in  the  neighbouring 
lead  mine  of  Kaltenegg. 

(2.)  Iron  Beweijlite  from  Krauhach. — This  scarlet-red  mineral,  ob- 
tained from  serpentine  in  Leising,  corresponds  with  the  formula 
lOHaMgSiOijMgaFeSiOg  +  9H2O.  As  many  other  deweylites  contain 
the  same  amount  of  water,  the  authors  suggest  the  following  gendral 
formula  for  deweylites  : — 

10H2R"SiO4,R"3SiO5  +  9Aq, 

in  which  R"  =  Mg,  which  is  in  part  displaceable  by  Fe,  Ni,  &c. 

J.  P.  L. 

Ne-w  Discoveries  of  Minerals.  By  H.  v.  Foullon  (Zeit.  Kryst. 
Min.,  13,  631—632,  from  Verhdl.  k.  h.  geol.  Ueicksanst.,  1886,  464).— 
At  Klausen,  in  Tyrol,  a  greenish-blue  mineral  has  been  found  as  a 
thin  coating  on  mica-schist  and  quartzite,  in  association  with  gypsum, 
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felsobanyifce,  malacliite,  and  allophane.  This  greenish-blue  coating, 
undoubtedly  of  recent  formation,  is  a  mineral  mixture,  of  whicli 
54  per  cent,  consists  of  a  hyd rated  copper  sulphate,  langite,  CuSO*  + 
4H3O,  in  all  probability  a  product  of  the  alteration  of  copper  pyrites. 
At  the  same  locality,  calcite  of  recent  formation  has  been  found. 
It  occurs  in  an  old  adit-level,  in  the  form  of  white  or  yellow  imper- 
fect crystals,  and  attains  a  thickness  of  4  cm.  In  the  Reussen  lode, 
at  Kuttenberg,  in  Bohemia,  the  rare  mineral  cronstedtite  has  recently 
been  found  in  well-developed  crystals.  B.  H.  B. 

Ilmenite  from  the  Ardennes.  By  C.  Klement  (Zeit.  Kryst. 
Min.^  13,  626 — 627,  from  Tschermak's  min.  Mitth.,  8,  1). — Ilmenite 
from  the  phyllite  of  Rocroi  gave  on  analysis  the  following  results  : — 

SiOa-      TiOa.     AloOg.  FeoOa.      FeO.       MnO.       CaO.     KoO.    NasO.      Total. 
2-14     52-21     1-83     3-52     27-16     13-60    0-43     0-23     0-19     101-81 

Neglecting  the  admixed  rutile  and  silicates,  the  formula  of  the 
ilmenite  is  RTiOa,  in  which  R  =  Fe,Mn  in  the  proportion  of  2:1. 

B.  H.  B. 

,  Synthesis  of  Pyrrhotine.  By  C.  Doelter  (Zeit.  Kryst.  Min.,  13, 
624—626,  from  Tschermak's  min.  Mitth.,  7,  535— 545). --The  author 
has  endeavoured  to  prepare  magnetic  pyrites  (pyrrhotine) synthetically, 
and  by  means  of  analyses  of  the  artificial  mineral  and  of  the  pyrrho- 
tine recently  found  at  Schneeberg,  in  Tyrol,  to  elucidate  the  constitu- 
tion of  this  mineral.  The  first  experiment,  in  which  ferrous  chloride 
was  heated  with  water  containing  sodium  carbonate,  and  saturated 
with  hydrogen  sulphide,  in  a  closed  tube  at  80°  for  three  months,  was 
unsuccessful,  inasmuch  as  the  pyrrhotine  formed  was  decomposed  oii 
washing,  a  powder  resembling  limonite  being  produced.  In  the  second 
experiment,  ferrous  chloride  was  treated  under  the  same  conditions 
in  a  closed  rifle-barrel  at  200^^  for  16  days.  In  consequence  of 
the  air  remaining  in  the  barrel,  iron  pyrites  was  formed  as  well  as 
pyrrhotine  ;  but  when  the  filling  of  the  loarrel  was  effected  in  an  atmo- 
sphere of  hydrogen  sulphide  and  carbonic  anhydride,  pyrrhotine  was 
formed  in  small,  hexagonal,  brown,  magnetic  tablets,  which  on  analysis 
gave  results  corresponding  with  the  formula  FeuSi2.  A  product 
similar  in  appearance  was  obtained  on  treating  a  mixture  of  ferrous 
chloride  and  zinc  chloride  in  the  same  way  at  200°  for  three  weeks, 
the  powder  obtained  giving  on  analysis  results  corresponding  with 
the  formula  RnSp.  =  FeoiZnSat  =  2(FeuSi..)  -h  ZnS.  Possibly  this 
is  a  mechanical  mixture  of  pyrrhotine  and  wurtzite.  From  these 
experiments,  the  author  concludes  that  pyrrhotine  is  formed  in  nature 
at  a  low  temperature,  about  100°,  from  ferrous  salts  dissolved  in  water 
by  the  action  of  hydrogen  sulphide  in  the  presence  of  carbonic  acid 
or  reducing  hydrocarbons.  Further  experiments  were  made  in  the 
dry  way,  ferrous  chloride  being  heated  in  a  stream  of  hydrogen  sulphide 
in  a  glass  tube  from  which  the  air  had  previously  been  expelled  by  a 
current  of  carbonic  anhydride.  Crystals  having  the  formula  FonSi-i 
were  obtained. 
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In  conclusion,  the  author  gives  the  following  analysis  of  pyrrhotine 
recently  found  at  the  Schneeberg,  in  Tyrol : — 

Fe.  S.  Co.  Total. 

61-77  39-10  trace  100-87 

These  results  correspond  with  the  formula  Fen S12,  or  10 PeS  +  FeS2, 
a  formula  which  was  deduced  from  the  analyses  of  all  the  artificial 
pyrrhotines  prepared  by  the  author.  B.  H,  B, 

Composition  of  Idocrase.  By  C.  Rammelsberg  (Zeit.  Kryst. 
Mm.,  13,  640—642,  from  Zeit.  deutsch.  geol.  Ges.,  38,  507).— The 
recent  analyses  of  idocrase  (vesnvian),  by  v.  Lasaulx,  Ludwig,  and 
Jannasch,  have  induced  the  author  to  analyse  again  the  idocrase  of 
Ala  and  Wilui,  and  to  determine  the  formulae  with  greater  accuracy. 
The  old  theory  of  the  general  constitution  of  idocrase,  4R'4Si04  + 
R'eSiOs  =  R'22Si502i,  still  holds  good.  It  has,  however,  been  simpli- 
fied to  a  certain  extent,  since  in  idocrase  R'^  :  R"^2  =  4:1.  The  ratio 
of  R'  :  R",  however,  is  variable,  so  that  all  varieties  of  idocrase  may 
be  divided  into  four  classes,  in  which — 

(1.)   R'  :  R"  =  1-66  :  4  =  1  :  2-4 
(2.)   R'  :  R"  =  1-33  :4  =  1  :  3 
(3.)  R'  :  R"  =  1-00  :  4 
(4.)   R'  :  R"  =  0-5     :  4  =  1  :  8. 

Consequently  the  general  formula  is 

RVSi502i  +  n[(4R"iiSi502i)(R'"r.Si,5063)],  or  (4R'4Si04  -f 

R'6Si05)n[4(4R"2Si04  H-  R''3Si05)(4R'"4Si30i2  +  3R"'2Si05)]. 

To  Class  1  belong  the  idocrase  of  Ala  and  Gleinitz,  near  Jordans- 
miihl,  in  Silesia;  to  Class  2,  those  of  Monzoni,  Zermatt,  Johnsberg 
in  Silesia,  Kedabek  in  the  Caucasus ;  to  Class  3,  those  of  Vesuvius, 
Haslau  near  Eger ;  to  Class  4,  those  of  Wilui  (in  which  the  presence 
of  boron  was  detected  by  Jannasch). 

Idocrase  and  epidote  are  very  similar  in  composition — 

Epidote 2R'4Si04  +  R'eSiOs 

Idocrase 2R'4Si04  +  R'eSiOa. 

B.  H.  B. 

Canadian  Minerals.  By  B.  J.  Harrington  (Zeit.  Kryst.  Min., 
13,  651,  from  Trans.  R.  Soc.  Canada,  1886,  81).— The  author  gives 
the  results  of  analyses  of  sodalite  (I)  from  the  nepheline-syenite  of 
Montreal,  and  (II)  from  the  Ice  River,  Rocky  Mts. : — 


SiOg.        Al.Og. 

FesOg.    CaO.     NaaO. 

K2O. 

Na.       CI. 

Total.    Sp.  gr. 

I.  37-52  31-38 

trace    0-35    19-12 

0-78 

4-48    6-91 

100-54    2-22 

11.  37-50  31-82 

0-01      —      19-34 

0-27 

4-61    7-12 

100-67    2-29 

The  mineral,  termed  huronite  by  Thomson,  from  the  diabase  of 
Drummond  Island,  in  Lake  Huron,  is  found  by  the  author  to  be  an 
impure  or  altered  felspar,  probably  anorthite.  B.  H.  B. 
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Felspar  and  Olivine  from  Syria.  By  B.  Doss  (Zeit.  Kryst.  Min., 
13,  624,  from  Tschermak's  min.  Mitth.^  7,  461 — 534). — The  author 
analysed  two  specimens  of  felspar  from  plagioclase-basalts ;  1,  from 
Schuhba  ;  II,  from  Chirbet  Hdjet  Sala : — 

KoO.    NasO. 

SiOs.      AI2O3.     FesOj.    MnO.       CaO.      MgO.    *^ > '  Total. 

I.  51-26     31-49     0-33     trace     13"  13     0-45  .360  100'26 

II.  50-23     31-88     0-20     trace     14-60     0-26  3-44  100-61 

Plagioclase  I  is<a  labradorite,  -with  the  ratio  Ab  :  An  =  1  :  2  (8  :  17)  ; 
plagioclase  II  is  a  labradorite,  with  the  ratio  Ab  :  An  =  2:5.  The 
olivine  in  these  plagioclase-basalt-lavas  usually  occurs  in  twin-crystals, 
ooP  being  in  some  cases  the  twinning-plane.  B.  H.  B. 

Albite  of  the  Kasbek.  By  M.  Schustee  (Zeit.  Kryst.  Min.,  13, 
614—615,  from  TschermaWs  min.  Mitth.,  7,  373— 399).— The  deter- 
minations of  the  direction  of  extinction  on  P  in  the  theoretically  pure 
albite  of  the  Kasbek  in  the  Caucasus,  recorded  by  Barwald  (Zeit. 
Kryst.  Min.,  8,  48),  differ  so  entirely  from  those  given  by  the  author 
in  his  well-known  work  on  the  optical  properties  of  the  plagioclases, 
as  to  induce  him  to  make  a  new  investigation  of  this  albite,  using 
material  chemically  identical  with  that  employed  by  Barwald.  Hi^ 
measurements  of  the  angles  of  the  crystals  show  that  the  discrepancy 
is  caused  by  Barwald  having  confused  the  right  and  left  prisms. 

B,  H.  B. 

Anorthite  from  Saint- Clement.  By  A.  Lacroix  (Zeit.  Kryst. 
Min.,  13,  646,  from  Bull.  soc.  fran.  min.,  9,  46). — In  the  anorthite- 
gabbro  of  Saint- Clement,  department  Puy-de-D6me,  the  author  found 
the  following  minerals  :  titanite,  idocrase,  bright-green  pyroxene, 
partly  converted  into  actinolite,  and  anorthite  twinned  according  to 
the  albite  and  pericline  law.     The  anorthite  gave  on  analysis : — 

SiOa.  AI2Q3.  CaO.  NasO.  TotaL 

46-05  3510  18-32  (0-53)  100-00 

As  secondary  minerals,  there  occur  wollastonite,  epidote,  quartz, 
talc,  and  calcite.  B.  H.  B. 

Beryl  from  the  Ifinger.  By  M.  Schuster  and  B.  Pezibeam 
{Zeit.  Kryst.  Min.,  13,  623 — 624,  from  Tschermalcs  min.  Mitth.,  7, 
455 — 458;  8,  190j. — In  1883,  beryl  was  discovered  in  mica-schist,  on 
the  north  side  of  the  Ifinger,  near  Meran.  The  crystals  are  sometimes 
as  much  as  18  cm.  long  and  34  cm.  in  circumference.  Analysis  gave 
the  following  results  : — 

SiOo.         AI2O3.        BeO.        CaO,       MgO,       HoO.        Total.       Sp.  gr. 
66-49      23-01      9-30      0-54      0-54      0-04      9992      2-69 

B.  H.  B. 

Micas  of  the  Pegmatite-Granite  of  Schiittenhofen.    By  R. 

ScHARiZER  {Zeit.  Kryst.  Min.,  13,  449 — 473). — At  Schiittenhofen,  a 
deposit  of  pegmatite-granite  occurs  intercalated  in   niagnesian  lime- 
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stone.  The  minerals,  18  in  number,  forming  this  rock  separate  into 
three  typical  associations  or  zones.  Only  one  mineral,  grey  quartz, 
occurs  in  all  three  zones.  The  first  zone,  which  forms  the  principal 
portion  of  the  pegmatite  deposit,  consists  of  microcline,  lepidomelane, 
and  silver-white  to  tombac-brown  muscovite,  with  the  phosphates 
apatite,  monazite,  and  xenotime.  The  second  zone  is  formed  of  white 
albite,  yellowish-white  muscovite,  bluish-black  tourmaline,  and  brown 
manganese-garnet,  with  small  quantities  of  light-green  tourmaline.  In 
the  third  zone  appear  typical  lithium  minerals  :  blood-red  lepidolite, 
dark-green  and  pink  tourmaline,  with  bluish-white  albite  (clevelandite). 
The  variously  coloured  micas  gave  on  analysis  the  results  given  in  the 
accompanying  table : — 

L  II.  III.  IV. 

Si02 35-30  43-67  44-08  49-26 

Ti02 ,.  1-20           —  —             — 

Sn02  .-.,... 0-16           —  —            0-06 

AI2O3 22-62  36-69  36-84  25-26 

FeA 5-68          2-10  0-48           — 

FeO T8'04          0'55  0-74  0-84 

MnO 1-19  trace  0-25           085 

MgO 3-69           —    CaO  =  0-21           — 

(K,Rb,Cs)20'.  . .  . .  8-60          8-57  IMO  1385 

NaoO 0-62           1-95  0-20'          0-35 

Liab 0-30  trace  0'37           5-38 

HoO\. 1-21          4-35  4-98          176 

Aq 2%30           ri5  117           — 

F 0-60          0-35  0-19          5-68 

Total 101-51         99-38  100-61       103-29 

Less  Oi 0-25  0-14  0-08  2-38 

Total    101-26        99-24  100-53      100-91 

I.  Black  lepidomeltine;  sp.  gr.  3-0826 ;  formula,  H2R'4ll"6ll'"8Siio04i. 
II.  Tombac-brown  muscovite  from  the  first  zone ;  sp.  gr.  2*8349 ; 
formula  almost  exactly  that  of  damourite.  III.  Yellowish-white 
muscovite  from  the  second  zone  ;  sp.  gr.  2'8540.  This  analysis  is  in 
accord  with  that  of  the  muscovite  of  Auburn,  given  by  Clarke 
(Abstr.,  1887,  347).  IV.  Lithionite  from  the  third  zone;  sp.  gr. 
2-8245  ;  formula,  (HO,F)6R'8Al6SiioO:,o.  This  formula  differs  from  that 
given  by  Clarke  and  by  Groth,  in  that  the  author's  formula  presents 
an  excess  of  R'2Si03.  A  consideration  of  the  various  recent  analyses 
of  lepidolite  indicates  that  the  lithium  micas  form  a  continuous  series, 
the  members  of  which  may  be  regarded  as  isomorphic  mixtures  of  two 
terminal  members.  The  author  suggests  that  these  terminal  members 
are  the  pure  muscovite  silicate  R;'6Al6Si6024,  and  the  silicate 

(HO,F)6R'8Al6Si,o030, 

for  which  the  name  lithionite  silicate  is  proposed.  In  the  analyses 
given,  the  substance  was  dried  at  100°,  and  in  calculating  the  formula 
the  water  given  off  at  300°,  indicated  as  Aq,  was  disregarded. 

B.  H.  B. 
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Schorlomite,  a  Variety  of  Melanite.  Bj  G.  A.  Konig  (Zeif. 
Kryst.  Min..  13,  650,  from  Proc.  Acad.  Nat.  8c.  Philad.,  1886,  355).— 
Melanite,  from  California,  containing  titanium,  and  occurring  as 
black  masses  in  a  greenish-yellow  matrix,  gave  on  analysis  the  fol- 
lowing results  (I)  : — 


SiOg. 

Ti02.         TioOg. 

AI2O3. 

FeaOg. 

CaO.     MgO. 

CO2.  MnO.    Total. 

I.  30-71 

4-47     3-29 

2-26 

22-67 

32-41     0-30 

336     —    99-47 

I.  25-80 

12-46     4-44 

1-00 

23-20 

31-40     1-22 

—     0-46    99-98 

For  comparison,  the  results  (II)  are  given  of  an  analysis  of  black 
schorlomite  from  Magnet  Cove,  Arkansas.  The  ratio  of  the  con- 
stituents of  the  melanite  (I)  and  of  the  schorlomite  (II)  is  : — 


(SiTi)02 

:     (FeTiAl).>03 

(CaMgMn)O. 

3-03 

1 

3-10 

(I) 

3-16      : 

1 

3-22 

(11) 

These  results  appear  to  support  the  theory  that  schorlomite  is  a 
garnet  in  which  titanium,  in  the  form  of  Ti203,  is  substituted  for 
aluminium.  B.  H.  B. 

Tin-ore  Deposits  of  Mount  Bischoff.  By  A.  v.  Groddeck  (Zeit. 
Kryst.  Min.,  13,  636,  from  Zeit.  deutsch.  geol.  Ges.,  38,  870).— The 
author  comes  to  the  conclusion  that,  like  the  topaz  rock  of  the 
Schneckenstein  in  Saxony,  the  rock  of  the  tin-ore  district  of  Mount 
Bischoff  in  Tasmania  is  a  quartz  porphyry  converted  into  topaz. 
This  alteration  probably  occurred  during  the  formation  of  the  tin-ore 
deposits.  This  theory  is  supported  by  the  discovery  of  pseudo- 
morphs  of  topaz  after  quartz.  The  interior  of  the  crystals  consisted 
of  colourless  quartz,  whilst  the  exterior  consisted  of  a  dull  white 
massive  envelope  of  topaz,  which  gave  on  analysis  the  following 
results :  — 


Si02. 

AI2O3. 

F. 

CaO. 

SnOa. 

Total. 

56-32 

35-91 

10-68 

0-03 

2-42 

105-36 

or,  in  other  words,  6321  per  cent,  of  topaz,  35-39  per  cent,  of  quartz, 
and  2-42  per  cent,  of  tin  oxide  (compare  Abstr.,  1886,  603). 

B.  H.  B. 

Volcanic  Blocks  of  Monte  Somma.  By  B.  Mterisch  (Zeit. 
Ki'yst.  Min.,  13,  627 — 628,  from  TschennaJcs  min.  Mitth.y  8,  113). — 
In  the  cavities  of  blocks  of  altered  limestone,  the  author  found  grains 
of  a  colourless  mineral  hitherto  supposed  to  be  quartz.  Analysis  gave 
the  following  results  : — 


SiOo. 

MgO. 

FeO. 

KaaO. 

KaO. 

Ignition. 

Total. 

41-85 

56-17 

1-07 

o-i2 

0-40 

0-19 

99-80 

The  mineral  is  obviously  forsterite.  It  occurs  in  association  with 
spinell  and  calcite.  The  occurrence  of  a  silicate  free  from  lime  in  a 
limestone  block  is  remarkable. 

In  silicate  blocks,  especially  in  one  composed  principally  of  augite 
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and  melilite,  the  author  found  a  colourless  mineral  occurring  in  thin 
acicular  crystals.  It  belongs  to  the  nepheline  group.  It  is  optically 
monaxial,  negative,  exhibits  basal  cleavage,  is  very  brittle,  and  has  a 
sp.  gr.  of  2*602.     Analysis  gave  the  following  results  :  — 


SiOs. 

AI2O3  +  FesOg. 

CaO. 

K.O. 

Na-p. 

Total. 

37-44 

32-43 

2-18 

27-20 

2-26 

101-51 

The  mineral  is  thus  a  potassium-nepheline,  KjAl.SizOg,  for  which 
the  author  proposes  the  name  of  kaliophilite.  B.  H.  B. 

Selenium  in  Meteoric  Iron.  By  H.  N.  Warren  (Ghem.  News, 
57,  16). — Results  are  given  below  of  the  analysis  of  specimens  of 
meteoric  iron  :  1  and  2  from  Bohumilitz ;  3,  Pallus  iron  ;  4,  Elbogen  ; 
5  and  6,  Atacama  Desert.  In  the  method  employed,  10  grams  of  the 
roughly-powdered  specimen  is  mixed  with  sufficient  flowers  of  sul- 
phur, and  heated  to  redness  in  a  tube  in  a  current  of  oxygen,  the 
products  of  combustion  passing  into  a  series  of  bulbs  containing 
distilled  water,  where  the  selenious  acid  is  reduced  by  the  sulphurous 
acid.  The  solution  with  the  selenium  precipitate  is  heated  at  27°, 
and  ultimately  the  latter  is  dried  in  an  air-bath  and  weighed.  In 
each  case,  a  blank  experiment  was  made  with  the  sulphur  employed. 


1. 

2. 

3. 

4. 

5. 

6. 

Fe  . .  . . 

90-10 

94-51 

95-04 

88-20 

70-01 

86-52 

ISTi  ... . 

6-54 

2-54 

3-20 

8-20 

2002 

10-52 

Mn.... 

012 

— . 

012 

0-23 

— 



Co  ... . 

0-24 

0-32 

0-12 

0-12 

— 

0-12 

Cu  . . . . 

— 



0-20 

— 

— 



Se  .... 

0-23 

0-05 

0-04 

0-06 

0-08 

D. 

0-05 
A.  L. 

Water  from  the  Tonnissteiner  Medicinal   Spring.      By  B. 

Lepsius  (Ber.,  21,  552 — 556). — This  water  contains  a  large  excess  of 
carbonic  acid,  and  has  an  alkaline  chalybeate  taste;  on  analysis,  the 
following   results    were    obtained,    which,    when    compared   with   a 


Grrams  per  Htre. 


K2SO4 .... 
Na.S04  . . . 

Nai 

NaCl 

IS^aBr  .... 
NaNOg  . .  . 
Na2HP04  . 
Al2(PO,)3  . 

LioCOg    .  .  .  , 

Na^Cda    .. 

(NH4)2C03 

BaCOa  .  . . 

SrCOs 


1887. 
Lepsius, 


0-07213 
0-15324 
0-00004 
1 -40236 
0-00064 
0 -00071 
0 -00003 
0-00017 
0-00303 
1  -74564 
0-00152 
0-00001 
0-00005 


1868. 
Fresenius 


-09900 
•14763 
-00001 
-41489 
-00080 
•00046 
•00018 
-00013 
-00390 
-81999 
•00533 
•00006 
•00006 


Grrams  per  litre. 


CaCO., 

MgCO., 

FeOOa 

MnCOg 

SiOo   

B2O; 

NaF 

Total  solids 

^^  /half  combined 
^^4free 

Total 


1887. 

Lepsius. 

0-28072 

0-79622 

0  -02908 

0  -001)15 

0  -02461 

trace 

4-51335 

1-30119 

2-79929 

8  61383 

1868. 
Fresenius. 

0-38275 
1  -07426 
0  ^02138 
0  •  00031 
0  02741 
trace 


4-99855 
1  -49961 
2-39334 

8-89150 
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former  analysis  by  Fresenius,  show  that  the  composition  has  remained 
practically  unaltered  for  the  last  20  years.  F.  S.  K. 


Organic    Chemistry. 


Decomposition  of  Petroleum  by  Heat.  By  K.  Lissenko  (Dingl. 
2wlyt.  J.,  266,  226,  from  /.  Berg  u.  Muttenwesen,  1887,  349).— When 
petroleum  is  subjected  to  distillation,  it  is  not  only  split  up  into  con- 
stituents having,  different  boiling  points,  but  the  high  boiling  products 
are  decomposed  into  those  of  a  lower  boiling  point.  The  yield  of  the 
latter  increases  with  the  time  of  heating,  and  in  this  manner  the 
quantity  of  kerosine  from  Caucasian  petroleum,  which  usually  does 
not  exceed  30  per  cent.,  may  be  doubled.  The  best  yield  of  kerosene 
is  obtained  from  petroleum  residues  at  a  temperature  of  4.34°  to  501°. 
Nobel,  however,  found  that  the  decomposition  of  the  residues  is  best 
effected  at  400°.  D.  B. 

Action  of  Bromine  on  Iodoform.  By  K.  Loscher  (Ber.,  21, 
410). — By  the  action  of  bromine  on  iodoform,  bromoform  alone  is 
obtaine(5,  and  this,  whether  the  bromine  is  employed  in  small  quantity 
or  in  excess.  The  substance  described  by  Serullas  (Ann.  Chim. 
Fhys.  [2],  34,  225,  and  39,  97),  and  by  Bouchardat  (Annalen,  22, 
233)  as  bromiodoform^  is  merely  a  solution  of  iodoform  in  bromoform. 

A.  J.  G. 

Action  of  Zinc  Ethyl  on  Nitroethane.  By  J.  Kissel  {J.  Buss. 
Chem.  /S^oe.,  1887,  109 — 113). — In  order  to  test  the  accuracy  of  the 
A'iew  he  formerly  expressed,  that  nitroethane  is  a  compound  of  the  con- 
stitution CHa'CO-NH-OH  (Abstr.,  1885,  364),  the  author  has  studied 
the  action  of  zinc  ethyl  on  nitroethane.  After  several  days*^  action 
at  0°  in  a  sealed  tube  the  mixture  becomes  solid,  and  when  the  tube  is 
opened  an  inflammable  mixture  of  gases  escapes  which  is  free  from 
ethylene.  The  contents  of  the  tube  consist  of  a  mixture  of  two  com- 
pounds at  least,  of  which  one  is  crystalline  and  the  other  amorphous. 
The  crystalline  compound  is  decomposed  by  water  containing  a 
little  sulphuric  acid,  and  the  nitroethane  removed  by  evaporation,  the 
liquid  neutralised,  and  the  zinc  precipitated  by  sodium  carbonate ;  on 
adding  potash  and  distilling,  a  liquid  boiling  at  126 — 133°  passes 
over.  On  neutralising  this  with  hydrochloric  acid,  it  yields  the  hydro- 
chloride of  a  substituted  hydroxy lamine,  NHEt20,HCl.  Another 
compound  of  similar  composition  is  found  among  the  numerous 
products  formed  in  the  reaction.  B.  B. 

Isobntylene  Bromide  and  Bromotrimethyl  Carbinol.    By  I. 

GuARESCHi  and  L.  Garzino  (Chem.  Centr.,  1887,  134.3 — 1344,  from 
Ann.  Chim.  Farm.,  87,  101 — 112). — The  moderately  stable  hanum 
isohutylenedisulphonate,  C4H8(S03)Ba  +  2H2O,  was  prepared  by 
boiling  25  grams  of  isobutylene  bromide  with  a  saturated  solution  of 
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ammonium  sulphite  for  9  to  12  hours,  then  boiling  with  an  excess  of 
barjta-water,  precipitating  the  uncombined  barium  with  carbonic 
a,n hydride,  and  treating  the  concentrated  filtrate  with  95  per  cent, 
alcohol.  The  free  acid  has  not  been  crystallised.  If  the  filtrate 
from  this  barium  salt  is  evaporated  to  drive  off  the  alcohol,  and  again 
treated  with  absolute  alcohol,  barium  ^{-hydroxyisobutylenesulphonate, 
(OH-C4H8-S03)2Ba  +  l^HoO,  and.  barium  chloride  separate.  The 
formula  OH-CMeo-CHa'SOgH,  has  been  given  to  the  acid.  The 
alcoholic  filtrate  from  the  last  barium  salt  contains  still  another 
salt  containing  the  same  amount  of  barium.  Isobutaldehyde  is  also 
formed  by  this  reaction.  If  30  grams  of  bromotrimethyluiethane, 
CMegBr,  is  boiled  with  150  c.c.  of  a  saturated  solution  of  ammonium 
sulphite,  an  inflammable  gas  (isobutylene  ?),  trimethyl  carbinol,  boil- 
ing at  80'5°  to  81'5°,  and  trimethylmethanesul phonic  acid  are  pro- 
duced. By  simply  boiling  the  bromide  with  3  parts  of  water, 
isobutane  and  trimethyl  carbinol  are  formed. 

When  bromo-7-isobutane  is  boiled  for  five  hours  with  5  parts  of  water, 
isobutaldehyde  and  monohromotrimetliyl  carbinol,  CHaBr-CMea'OH,  are 
formed.  The  latter  is  a  liquid  boiling  at  138  —  140°,  of  sp.  gr.  1-429 
at  0°,  insoluble  in  water,  but  soluble  in  ether.  J.  P.  L. 

Compounds    of  Sodium  Hydroxide   and   Methyl   Alcohol. 

By  C.  GoTTiG  (Ber.,  21,  561 — 565). — When  a  methyl  alcohol  solution 
of  soda  is  evaporated  to  a  certain  consistency,  it  solidifies  to  a  crys- 
talline mass  on  cooling  ;  this  compound,  after  drying,  behaves  similarly 
to  those  obtained  from  ethyl  alcohol  and  soda  or  potash;  namely, 
when  agitated  with  water  or  some  other  liquids,  it  moves  about  on  the 
surface,  decomposes,  and  dissolves. 

The  composition  of  the  compound  formed  varies  with  the  condi- 
tions of  its  formation.  (1.)  If  anhydrous  methyl  alcohol  is  employed 
and  all  moisture  carefully  excluded,  the  composition  of  the  substance 
formed  is  5IsraOH,6MeOiI,  when  crystallisation  is  allowed  to  proceed 
slowly.  (2.)  When  a  little  water  is  present,  the  composition  is 
NaOH,JH20,MeOH.  (3.)  The  composition  varies  when  a  con- 
siderable quantity  of  water  is  present,  and  seems  to  depend  chiefly  on 
the  specific  gravity  of  the  solidifying  solution,  and  on  the  relation 
between  the  quantities  of  water  and  alcohol. 

Methyl  alcohol  also  forms  compounds  with  potash,  and  many  other 
alcohols  combine  with  potash  and  soda  in  a  similar  manner. 

F.  S.  K. 

Specific  Gravities   of  Aqueous  Glycerol  Solutions.    By  W. 

W.  J.  NicOL  {Pharm.  J.  Trans.  [3],  18,  302).— The  following  are  de- 
terminations of  the  specific  gravity  at  20°  of  definite  mixtures  of 
glycerol  and  water  : 
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Glycerol  Specific 

per  cent.  gravity. 

100  1-26348 

90  1-23720 

80  1-21010 

70  1-18-293 

60  1-15561 

50  1-12831 

40  1-10118 

30  107469 

20  1-04884 

10  1-02391 

Water  at  20°  1-00000 

A  table  calculated  from  these  results  for  intermediate  percentages  is 
given  in  the  paper.  R.  R. 

Action  of  Boiling  Acids  on  Methylenitan.  By  C.  Wehmer 
and  B.  Tollens  {Annalen,  243,  334 — 342). — The  authors  maintain 
that  the  so-called  formose  which  Loew  obtained  (this  vol.,  p.  245)  by 
the  action  of  lime  on  formaldehyde  is  not  a  true  carbohydrate,  as  it 
does  not  yield  levulinic  acid  when  heated  with  hydrochloric  or  sul- 
phuric acid.  W.  C.  W. 

Levulose.  By  H.  Winter  {Chem.  Centr.,  1887,  1373—1374,  from 
Zeit.  Bub.  Zuch.  Ind.,  24,  796— 820).— The  specific  rotatory  power  of 
a  20  percent,  solution  of  levulose  is  —71*4  at  20°.  The  discrepancies 
between  the  old  and  new  values  for  the  specific  rotatory  power  of 
levulose  cannot  be  attributed  to  the  manner  or  source  of  production, 
inasmuch  as  they  are  found  to  have  no  influence. 

Alcohol  diminishes .  the  rotatory  power  of  levulose  in  a  marked 
degree,  but  increases  that  of  dextrose  ;  the  former  phenomenon  may 
probably  be  accounted  for  by  the  fact  that  levulose  forms  an  alco- 
holate  of  the  formula  CeHnEtOe.  The  specific  rotatory  power  of 
anhydrous  levulose  in  absolute  alcohol  is  —  47°  for  a  concentration  of 
7-78  per  cent. 

As  a  mixture  of  equal  parts  of  levulose  and  dextrose  does  not 
exhibit  the  optical  properties  of  invert  sugar,  it  is  possible  that  the 
latter  consists  of  four  parts  of  levulose  to  three  of  dextrose.  Levulose 
and  dextrose  in  the  proportion  of  two  parts  of  the  former  to 
one  of  the  latter  form  a  well-defined  crystalline  product,  which  in 
solution  exhibits  no  trace  of  birotation  similar  to  that  which  exists  in 
the  case  of  a  mechanical  mixture  in  the  same  proportions.  On 
account  of  the  existence  of  this  compound,  a  complete  separation  of 
the  two  sugars  by  means  of  alcohol  is  impossible. 

An  acetyl  compound  of  levulose  could  not  be  obtained.  Com- 
pounds of  levulose  with  lime,  lead  oxide,  chloride,  and  nitrate,  iron 
and  bismuth  nitrate,  were  obtained.  J.  P.  L. 

Irisin.  By  0.  Wallace  (Ber.,  21,  396— 397).— Ekstrand  and 
Jbhanson  recently  described  a  carbohydrate  from  Phleum  ^pratense^ 
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to  whicli  they  gave  the  name  of  graminin  (see  this  vol.,  p.  246,  also 
next  Abstract).  In  the  author's  opinion,  this  is  identical  with  irisin, 
the  carbohydrate  from  Iris  pseudacorus  (Abstr.,  1887,  526). 

A.  J.  G. 

o 

Carbohydrates.  By  A.  G.  Eksteand  and  0.  J.  Johanson  {Bar., 
21,  594 — 597). — The  authors  have  found  it  necessary  to  modify  some 
of  the  statements  made  in  their  last  paper  (this  vol.,  p.  246),  as  it  is 
now  shown  that  they  had  confounded  two  carbohydrates  under  the 
name  of  graminin.  To  that  which  occurs  in  the  haulm  of  Phleum 
pratense,  and,  mixed  with  another,  in  the  rhizome  of  Baldingera,  they 
give  the  name  of  phlein,  reserving  the  name  of  graminin  for  a 
carbohydrate  occurring  much  more  widely  diffused  in  the  Grami- 
naceae. 

Graminin,  6C6H10O5  +  H2O,  occurs  in  the  rhizomes  of  Trisetum 
alpestre,  Agrostis,  Galamagrostis,  Festuca,  Avena,  and  in  certain  parts 
of  Baldingera.  It  is  Isevorotatory ;  [ajc  =  —  38'89;  100  parts  of  an 
aqueous  solution  at  9 — 10°  contain  22*80  parts  of  graminin  (dried  at 
100°)  ;  the  sp.  gr.  of  graminin  dried  at  100°  is  1-522  ;  it  melts  at  209", 
and  forms  doubly  refracting  spheerocrystals. 

Phlein:  [a]^  =  -48-12  to  -48-91 ;  sp.  gr.  =  1-480  ;  melting  point 
215° ;  100  parts  of  the  aqueous  solution  contain  3-26  parts  of  phhin 
(dried  at  100°).  A.  J.  G. 

Ethylamine-derivatives.  By  S.  Gabriel  (Ber.,  21,  566 — 575). 
— It  has  been  found  that  bromethylphthalimide  can  be  prepared  by 
a  more  convenient  method  than  that  already  described  (Abstr.,  1887, 
1037),  as  the  reaction  between  potassium  phthalimide  and  ethylene 
bromide  takes  place  considerably  below  200°,  and  can  be  carried  out 
in  open  vessels.     This  method  is  described  in  detail. 

^-BrometJiylamine  hydrohromide,  C2H4Br*NH2,HBr,  is  obtained  by 
heating  bromethylphthalimide  with  concentrated  hydrobromic  acid  for 
two  hours  at  180 — 200°  in  sealed  tubes.  The  product  crystallises 
from  alcohol  in  rhombic  forms  and  melts  at  155 — 160° ;  it  is  readily 
soluble  in  water,  and  when  treated  with  concentrated  potash  yields 
an  oil  containing  free  bromethylamine.     The  picrate. 

C2H4Br-NH2,C6H2(N02)3-OH  +  IH^O, 

crystallises  in  amber-yellow  prisms  or  needles  which  melt  when  placed 
in  a  capillary  tube  in  boiling  water,  and  gradually  solidify  again  ;  the 
anhydrous  salt  melts  at  130 — 131-5°.  The  platinochloride,  which  is 
tolerably  soluble  in  water,  forms  orange-yellow  scales. 

When  an  aqueous  solution  of  bromethylamine  hydrobromide  is 
boiled  with  silver  carbonate,  a  product  is  obtained  which  crystallises 
from  alcohol  in  flat,  transparent  forms,  melts  at  90 — 91°,  and  dissolves 
in  water  without  alkaline  reaction.  This  compound  has  the  formula 
C3H5NO2,  and  may  be  regarded  as  the  anhydride  of  hydroxyethyl- 
carbamic  acid,  OH'CH2-CH2-NH-COOH. 

Bromethylphthalimide  is  decomposed  by  heating  with  sulphuric 
acid  (1  pt.  acid,  2  pts.  H2O)  ;  the  filtrate  from  the  phthalicacid  yields 
three  products.     (1.)  When  the  filtrate  is  freed  from  hydrobromic 

2  g  2 
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acid  and  sulphuric  acid  and  evaporated,  a  syrup  is  obtained,  from  which 
the  addition  of  a  considerable  quantity  of  a  1  per  cent,  solution  of  picric 
acid  precipitates  a  yellow,  microcrystalline  powder.  This  substance 
softens  at  200°  and  melts  at  205 — 210".  The  mother-liquor  yields  on 
further  evaporation  slender,  yellow,  crystalline  needles  of  hydroxy  ethyl- 
amine  picrate,  OH'C2H4'NH2,C6H3N307,  which  after  recrystallisation 
from  alcohol  melts  at  159*5°.  (2.)  If  the  filtrate  is  freed  from  sul- 
phuric acid  by  adding  barium  carbonate  and  the  excess  of  carbonate 
removed  by  careful  addition  of  dilute  sulphuric  acid,  a  yellow, 
crystalline,  hygroscopic  mass  is  obtained  on  evaporation.  This  com- 
pound is  (i-hydroxyethylamine  hydrobromi'de,  OH'CaH^'NHojHBr ;  it 
crystallises  in  needles  which  melt  below  100^,  and  its  alcoholic  solu- 
tion gives  with  platinum  chloride  an  oily  platinochloride  which 
gradually  becomes  crystalline  and  is  very  soluble  in  water. 

A  very  soluble  acid  compound  is  formed  when  bromethylphthal- 
imide  is  treated  with  warm  potash ;  after  neutralising  the  free  alkali 
with  hydrochloric  acid  and  evaporating  the  solution,  a  residue  is 
obtained  which,  when  heated  at  130 — 150°  for  about  half  an  hour,  is 
converted  into  ^-hydroxy ethylphthalimide,  C8H402N'*C2H4'OH ;  this 
substance  is  only  sparingly  soluble,  and  crystallises  from  water  in 
colourless  needles  or  rhombic  leaves;  it  melts  at  126 — 127°  and  is 
soluble  in  alcohol ;  it  is  insoluble  in  ammonia  but  gradually  dissolves 
in  potash. 

The  very  soluble  compound  referred  to  above  is  probably  hydroxy- 
ethyljphthalamic  acid ;  the  hydrochloride, 

COOH-C6H,-CO'NH-C2H4-OH,HCl, 

was  obtained  in  the  form  of  colourless  crystals  melting  at  85'o°.  It 
dissolves  in  water,  yielding  an  acid  solution  from  which  silver  nitrate 
precipitates  silver  chloride.  When  boiled  with  silver  carbonate,  a 
colourless  syrup  is  obtained  which,  on  distillation,  gives  hydroxyethyl- 
phthalimide  and  water  ;  the  former  distils  above  360",  apparently  not 
without  decomposition,  the  crystalline  distillate  melting  at  124 — 125°, 
and  after  crystallising  from  water  at  126 — 127°.  ^-Chlor  ethyl  amine 
]<ydrochloride,  C2H4C1*NH2,HC1,  is  formed  when  oxyetliylphthalimide 
is  heated  with  concentrated  hydrochloric  acid  for  three  hours  at 
180 — 200°.  On  account  of  the  extreme  solubility  of  this  salt  in 
water,  alcohol,  and  alcoholic  ether,  it  could  not  be  purified,  but  the 
picrate,  C2H4C1-NH2,C6H3N307  +  iH20,  was  prepared.  This  salt 
crystallises  in  long,  yellow  needles,  which  lose  water  of  crystallisa- 
tion at  100°,  and  on  heating  quickly  melt  slightly  above  100°.  The 
anhydrous  compound  melts  at  142 — 143".  The  platinochloride 
crystallises  in  orange-coloured,  microscopic,  hexagonal  plates,  which 
dissolve  readily  in  water,  but  only  sparingly  in  alcohol  or  concentrated 
hydrochloric  acid. 

Chlorethylamine  hydrochloride,  when  treated  with  potash,  behaves 
in  a  manner  similar  to  bromethylamine  hydrobromide,  but  the  free 
base  seems  to  be  more  stable  than  the  corresponding  bromine- 
derivative. 

Ethylene  chloride  acts  on  potassium  phthalimide  only  at  a  much 
higher  temperature  than  the  bromide,  and  yields  chiefly  ethylenedi- 
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phthalimide.  Ethylene  chlorobromide  and  potassium  phthalimide 
give  a  product  consisting  of  chloretlijl-  and  bromethyl-phthaliniide 
and  ethylenediphthalimide ;  the  mixture  of  the  two  haloid  compounds 
melts  at  81-83°.  F.  S.  K. 

Ethylenimine  (Spermine).  By  A.  Ladenburg  and  J.  Abel 
(Ber.,  21,  758 — 766). — When  heated,  ethylenediamine  hydrochloride 
is  partially  converted  into  ethylenimine  hydrochloride,  the  reaction 
being  best  effected  by  heating  portions  of  3  to  5  grams  in  small  glass 
bulbs.  The  heating  is  stopped  as  soon  as  the  contents  have  sublimed, 
into  the  upper  part  of  the  bulb.  The  brown,  carbonaceous  mass  is 
extracted  with  water,  filtered,  and  the  filtrate  treated  with  a  solution 
of  potassio-bismuth  iodide  ;  the  crystalline  precipitate  of  the  bismutho- 
iodide  is  then  separated  from  an  amorphous  precipitate  that  falls  at 
the  same  time.  The  yield  is  very  small,  the  temperature  at  which 
ethylenediamine  hydrochloride  is  converted  into  ethylenimine  hydro- 
chloride being  above  that  at  which  the  latter  salt  begins  to  decom- 
pose. 

Ethylenimme^  <^pTT^NH?,is  prepared  by  distilling  the  bismutho- 

iodide  with  potash,  evaporating  on  the  water-bath,  and  drying  under  an 
exsiccator.  The  product  so  obtained,  however,  is  not  a  base  of  low 
boiling  point,  as  was  expected,  but  a  white,  porcelain-like  mass  which 
deliquesces  on  exposure  to  air  with  absorption  of  water  and  carbonic 
anhydride.  It  melts  at  159 — 163°  in  sealed  tubes,  can  be  sublimed,  is 
insoluble  in  ether,  readily  soluble  in  absolute  alcohol.  The  vapour- 
density  is    293,   corresponding  with  the  doubled  molecular  formula 

PTT'N^IT'OTT 
'*^rH'N"R-PIT'^'     There  seems  some  reason  to  think  that  the  original 

distillate  contains  the  base  with  the  simple  formula  ;  it  has  a  faint, 
piperidine-like  odour  which  soon  disappears,  even  when  kept  in  closed 
vessels,  and  the  readiness  with  which  the  base  had  passed  over  with 
the  steam  would  seem  to  point  in  the  same  direction. 

The  liydroddoride,  C2H5N",HC1,  crystallises  in  transparent  tables, 
readily  soluble  in  water,  insoluble  in  alcohol.  The  platinochloride, 
(€2115^)2, H2PtCl6,  forms  small,  well-formed,  yellow  prisms.  The 
aurochloride  crystallises  in  yellow,  nacreous  plates.  The  picrate  forms 
small  tables.  The  tnercurochloride  crystallises  in  feathery  groups  of 
needles.  The  bismutho-iodide,  3C2H5NHI,2Bil3,  crystallises  in  lustrous, 
garnet- red  plates,  insoluble  in  cold,  decomposed  by  boiling  water. 

Although  the  evidence  is  not  yet  absolutely  conclusive,  there  seems 
strong  reason  to  think  that  ethylenimine  is  identical  with  the  base, 
spermine,  obtained  by  Schreiner  from,  human  semen  (Abstr.,  1879, 
72).     This  point  is  still  under  investigation.  A.  J.   G. 

Action  of  Hydrogen  Phosphide  on  Aldehydes  and  Ketonic 
Acids.  By  J.  Messinger  and  C.  Engels  (Ber.,  21,  326— 336).— A 
slow,  constant  current  of  hydrogen  phosphide  can  readily  be  obtained 
from  phosphonium  iodide  by  suspending  it  in  ether  (which  must  not 
be  too  moist  for  this  purpose),  and  adding  a  few  drops  of  water  from 
time  to  time  as  the  rate  of  evolution  of  the  gas  diminishes ;  5  grams 
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of  the  iodide  will  in  this  way  furnish  a  regular  supply  of  gas  for  about 
an  hour.  It  is  best  to  work  with  small  quantities  of  the  iodide,  and 
to  add  more  as  required.  The  gas  is  perfectly  pure  and  free  from 
iodine,  is  not  spontaneously  inflammable,  and  does  not  seem  to  bo 
poisonous.  The  hydrogen  iodide  formed  by  the  decomposition  of  the 
phosphonium  iodide  is  wholly  retained  by  the  ether  with  the  forma- 
tion of  a  heavy,  colourless  oil  which  is  insoluble  in  ether,  has  the 
composition  (Et20)2HI,  is  decomposed  by  water  with  the  formation  of 
ether,  hydriodic  acid,  and  ethyl  iodide,  and  on  distillation  yields  first 
ether,  then  ethyl  iodide,  and  finally  hydriodic  acid  of  the  composition 
2HI  +  IIH2O,  boiling  at  125°.  Ether  also  forms  a  corresponding 
additive  compound  on  treatment  with  hydrogen  bromide. 

No  absorption  of  the  gas  occurs  under  any  conditions  when  a 
current  of  hydrogen  phosphide  alone  is  led  through  an  aldehyde,  but 
if  at  the  same  time  hydrogen  chloride  is  also  passed  through  absorp- 
tion takes  place  and  is  rendered  more  complete  by  adding  ether  to  the 
aldehyde.  The  following  compounds  have  been  obtained  from  the 
corresponding  aldehydes  under  these  conditions. 

Tetrahydroxyethylidenepliosplionium  chloride,  P(CHMe*0H)4Cl,  crys- 
tallises in  quadratic  forms,  melt's  at  112°,  and  is  readily  soluble  in 
alcohol,  insoluble  in  ether  and  carbon  bisulphide.  It  has  an  un- 
pleasant odour,  is  decomposed  by  water,  and  on  treatment  with 
aqueous  potash  is  converted  into  Girard's  tetrahydroxyethylidene- 
phosphine  and  its  hydroxide  (Abstr.,  1884,  1119).  In  addition  to  the 
chloride,  an  oil  is  also  obtained,  particularly  when  an  excess  of  hydrogen 
chloride  is  passed  into  acetaldehyde,  which  seems  to  have  the  compo- 
sition [(COHMe)3HCl]3PH3;  it  is  readily  soluble  in  alcohol,  insoluble 
in  ether,  and  decomposes  on  distillation.  The  corresponding  bromine- 
derivatives  were  prepared  by  passing  a  current  of  hydrogen  bromide 
together  with  hydrogen  phosphide  through  acetaldehyde.  The  hro- 
inide,  P(CHMe'OH)iBr,  crystallises  in  quadratic  forms,  melts  at  88", 
and  deliquesces  on  exposure  to  the  air.  The  oil,  which  is  formed 
simultaneously,  has  the  composition  [(COHMe)3HBr]3PH3. 

Tetrahydroxi/propylidenephosphonium  chloride,  P(CHEt*0H)4Cl,  is 
crystalline,  melts  at  128°,  and  is  readily  soluble  in  alcohol,  sparingly 
soluble  in  carbon  bisulphide  and  chloroform,  and  insoluble  in  ether. 
It  has  an  unpleasant,  persistent  odour,  and  is  decomposed  by  water. 
The  bromide,  P(CHEt*0H)4Br,  crystallises  in  slender  needles,  melts 
at  105 — 106°,  and  closely  resembles  the  chloride. 

Isobutaldehyde  and  acraldehyde  also  absorb  the  gases,  but  the  pro- 
ducts were  not  obtained  in  the  crystalline  condition. 

Benzaldehyde,  under  like  conditions,  yields  a  compound, 

(COHPh)4,PH3, 

which  crystallises  in  slender  needles,  melts  at  153°,  and  is  readily 
soluble  in  hot  alcohol  and  chloroform,  sparingly  soluble  in  hot  water, 
and  insoluble  in  benzene,  light  petroleum,  and  carbon  bisulphide. 
Metanitrobenzaldehyde  forms  an  analogous  compound, 

cinnaraaldehyde,  under  similar  conditions,  yields  a  crystalline  com- 
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pound,  which,  however.  Is  not  homogeneous ;  salicylaldehyde  does  not 
form  a  cry  stall  isable  derivative. 

When  an  ethereal  solution  of  pyruvic  acid  is  simultaneously  treated 
with  hydrogen  phosphide  and  a  rapid  current  of  hydrogen  chloride,  a 
compound,  CgHgOeP,  is  obtained  which  crystallises  in  slender,  silky 
needles,  sublimes  without  melting,  and  is  insoluble  in  ether,  alcohol, 
chloroform,  carbon  bisulphide,  and  light  petroleum,  but  readily 
soluble  in  ammonia  and  aqueous  soda. 

Acetone,  ethyl  acetate,  and  ethyl  oxalate  do  not  seem  to  react  with 
hydrogen  phosphide.     The  research  is  being  continued. 

W.  P.  W. 

Amidoacetals.  By  A.  Wohl  {Ber.,  21,  616 — 618). — Amidoacetal, 
CH(OEt)2*CH2'NH3,  is  prepared  by  heating  chloracetal  with  alcoholic 
ammonia  for  14  hours  at  1.50 — 16(3°  ;  the  product  is  then  mixed  with 
sufficient  baryta  to  decompose  the  chlorides,  heated  as  long  as  ammonia 
comes  off,  and  finally  distilled  with  steam,  when  the  primary  base 
alone  passes  over.  It  is  a  colourless  oil  which  shows  the  characteristic 
reactions  both  of  a  primary  amine  and  an  acetal.  The  hydrochloride 
is  crystalline,  very  hygroscopic,  and  readily  soluble  in  alcohol  and 
alcohol-ether  ;  the  platinochloride,  (C6Hi5N02)2,HoPtCl6,  crystallises  In 
hexagonal  forms.  When  an  aqueous  solution  of  the  base  is  treated 
with  excess  of  dilute  sulphuric  acid,  and  the  liquid,  after  being 
made  alkaline,  is  distilled  with  steam,  a  volatile  base  passes  over  ; 
the  aqueous  solution  of  this  base  loses  its  alkalinity  after  a  time,  and 
on  evaporation  leaves  a  solid  residue.  Whether  these  substances  are 
amidoaldehyde  and  the  corresponding  ketine  will  appear  on  further 
investigation. 

An  amido-compound  is  also  obtained  by  the  action  of  alcoholic 
ammonia  on  /3-chloropropionacetal.  A.  J.  G. 

Conversion  of  Ketoximes  into  Pseudonitroles.  By  R.  Scholl 
(Ber.,  21,  506 — 510). — Acetoxime  (1  part)  dissolved  in  ether  (20  parts) 
is  treated  with  rather  less  than  the  calculated  amount  of  nitrogjn 
peroxide,  and  the  whole  left  until  it  has  a  deep  blue  colour  and  gives 
off  no  more  gas.  The  product  is  washed  with  aqueous  soda  solution, 
then  with  water,  dried  with  calcium  chloride,  and  evaporated  in  a 
vacuum.  Colourless  crystals  of  propylpseudonitrole,  NO*CMe2*N02, 
remain.  The  reaction  seems  to  be  capable  of  general  application, 
Butylpseudonitrole  was  prepared  from  methylethylketoxime. 

Biethylhetoxime,  CEtoN'OH,  is  prepared  by  boiling  diethylketone 
with  a  solution  of  hydroxylamine  hydrochloride  and  soda  in  presence 
of  alcohol  for  one  to  two  hours ;  it  is  a  colourless  oil,  boils  at  162 — 163° 
under  726  mm.  pressure,  and  is  insoluble  in  water. 

Amylpseudonitrole,  NO'CEt2*l!^02,  obtained  as  above  from  diethyl- 
ketoxime,  forms  large,  tabular  crystals,  melting  at  63°,  and  is  soluble, 
with  blue  colour,  in  ether  and  chloroform. 

An  impure  octylpseudonitrole  is  obtained  in  like  manner  from 
methylhexylketoxime.     The  latter  boils  at  213 — 214°. 

N.  H.  M. 

Tetrachlorinated  Diacetyl.  By  S.  Levy  and  K.  Jedlicka  (Ber., 
21,  318 — 321). — Experiments  made  by  the  authors  show  that  the  oily 
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product  obtained  by  Stenhouse  (this  Journal,  1870,  p.  8)  by  the  action 
of  chlorine  in  the  presence  of  iodine  on  chloranilic  acid  is  pentachlor- 
acetone. 

When  chloranilic  acid  is  treated  with  potassium  chlorate  and  hydro- 
chloric acid,  noteworthy  quantities  of  oxalic  acid  are  formed  together 
with  a  neutral  brownish-yellow  liquid  which  distils  with  partial  de- 
composition at  180 — 196°.  The  distillate  is  a  yellow  oil,  and  consists 
of  two  substances,  one  of  which  (the  chief  product)  is  liquid,  and  the 
other  a  crystalline  solid ;  the  latter  can  be  separated  by  crystallisation 
in  a  freezing  mixture,  and  forms  beautiful,  yellow  scales.  The  liquid 
product  is  purified  by  addition  of  water,  which  converts  it  into  the 
crystalline  hydrate  oi  symmetrical  tetrachloracetone,  CHCVCO'CHCla  + 
4H2O.  This  crystallises  from  water  in  colourless,  long  prisms, 
melts  at  48 — 49°,  loses  its  water  of  crystallisation  on  further  heating, 
and  boils  at  179 — 181°  at  725  mm.  pressure. 

The  coloured  crystalline  product  is  most  probably  symmetrical  tefra- 
chloracetyl,  CHCla'CO'CO-CHCU.  It  crystallises  from  ether  in  large, 
yellow  tables,  melts  at  83—84°',  and  boils  at  201—203"  with  slight 
decomposition  at  740  mm.  pressure  yielding  a  yellowish-green  vapour. 
It  has  a  pungent  odour,  is  soluble  in  water,  alcohol,  and  ether,  and  is 
turned  brown  on  treatment  with  aqueous  soda  and  ammonia.  Ammon- 
iacal  silver  solution  is  not  reduced  by  it,  and  no  trace  of  red  colour 
can  be  detected  when  it  is  added  to  a  magenta  solution  decolorised 
by  sulphurous  anhydride.  Finally,  when  treated  with  phenylhydr- 
azine,  it  yields  a  very  char Sicieristic  phenylhydrazide,  which  crystallises 
in  slender,  orange-red,  woolly  needles,  melts  at  186°  with  decomposi- 
tion, and  is  very  sparingly  soluble  in  alcohol.  The  research  is  being 
continued.  W.  P.  W. 

ThiocarboDyl  Chloride.  By  H.  Beegreen  (Ber.,  21,  337—352). 
— The  decomposition  of  thiocarbonyl  chloride  by  water,  which  takes 
place  very  slowly  in  the  cold,  is  complete  at  the  end  of  a  few  hours 
on  boiling.  The  products  of  the  reaction  are  carbonic  anhydride, 
hydrogen  sulphide,  and  hydrogen  chloride. 

When  dissolved  in  anhydrous  ether  free  from  alcohol,  and  saturated 
with  carefully  dried  ammonia,  thiocarbonyl  chloride  is  converted  into 
ammonium  thiocyanate  (compare  Rathke,  Annalen,  167,  195),  ammo- 
nium chloride,  and  a  third  substance  which,  however,  could  not  be 
identified  owing  to  the  small  quantity  obtained.  The  thiamidoformic 
chloride,  CSC1-NH2,  which  might  possibly  be  regarded  as  an  inter- 
mediate product  of  this  reaction,  was  not  formed  by  heating  the 
chloride  with  ammonium  chloride  at  200°  for  some  hours  ;  on  the 
contrary,  complete  decomposition  occurred  with  the  formation  of 
carbon  bisulphide  and  carbon  tetrachloride.  This  result  is  due  in  sortie 
way  to  the  presence  of  ammonium  chloride,  since  thiocarbonyl  chloride 
is  decomposed  only  to  a  very  slight  extent  when  heated  alone  at  200° 
for  a  similar  period. 

Diphenylamine  reacts  with  thiocarbonyl  chloride  in  ethereal  solu- 
tion to  form  a  compound  which  crystallises  in  small,  pale-yellow 
needles,  melts  at  196°,  and  is  probably  identical  with  Bernthsen  and 
Friese's  tetraphenylthiccarbamide  (Abstr.,  1882,  1089). 
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When  tliiocarboiiyl  cWoride  (5  grams),  dissolved  in  benzene  free 
from  thiophen  (25  grams), is  treated  with,  powdered  aluminium  chloride 
(8  to  10  grams)  and  the  mixture  heated  on  a  water-bath  for  some 
time  until  hydrogen  chloride  ceases  to  be  evolved,  a  compound  is 
obtained  whose  composition  approximates  to  that  required  for  thio- 
beiizophenone,  CSPho.  This  is  a  reddish-brown  oil  which  dissolves 
readily  in  ether,  benzene,  and  hot  alcohol,  and  decomposes  on  distilla- 
tion yielding  a  crystallisable  distillate  free  from  sulphur.  When 
treated  with  hydroxylamine  or  with  phenylhydrazine,  it  gives  off 
hydrogen  sulphide,  and  is  converted  into  diphenylacetoxime  or  the 
phenylhydrazide  of  benzophenone  respectively ;  hence  it  must  be 
regarded  as  a  thioketone.  Behr  (this  Journal,  1873,  276)  and  Erigler 
(Abstr.,  1879,  61)  have  obtained  compounds  containing  sulphur  which 
have  been  described  as  thiobenzopheiione  ;  these  substances,  however, 
do  not  react  either  with  hydroxylamine  or  phenylhydrazine,  and 
cannot,  therefore,  be  thioketones.  The  author  suggests  that  Engler's 
compound  (m.  p.  =  146'5°)  may  be  a  polymeride  of  thiobenzophenone 
corresponding  with  Wislicenus'  thioduploacetone.  Thiocarbonyl 
chloride  also  reacts  with  zinc  methyl  and  zinc  ethyl,  and  the  compound 
obtained  from  the  latter  is  a  pungent,  red  oil,  which  can  be  distilled 
with  steam.  On  analysis  it  was  found  to  contain  only  four-fifths  the 
amount  of  sulphur  required  for  the  formula  CSEtg,  and  the  non- 
cry  stallisable  oil  obtained,  together  with  hydrogen  sulphide,  on  treat- 
ing its  alcoholic  solution  with  phenylhydrazine,  yielded  only  one-half 
the  nitrogen  required  for  the  formula  CEtoilSTaPhH  ;  these  results 
are,  however,  attributed  to  the  difficulty  of  purifying  the  compound, 
which  most  probably  is  diethylthiohetone. 

Ethyl  chlorothioformate  is  obtained  by  the  action  of  thiocarbonyl 
chloride  (1  mol.)  on  an  alcoholic  solution  of  sodium  ethoxide  (1  mol.). 
The  boiling  point  of  this  compound  is  probably  130 — 135°,  but  the 
specimen  obtained  boiled  at  130 — 160° ;  its  identity  was,  however, 
established  by  its  conversion  into  xanthogenamide  on  treatment  with 
aqueous  ammonia.  When  2  mols.  of  sodium  ethoxide  are  employed, 
ethyl  thiocarbonate  is  obtained  (compare  Klason,  Abstr.,  1887,1029). 
The  reaction  with  a  solution  of  phenol  in  aqueous  soda  results  in  the 
formation  of  phenyl  thiocarbonate,  CS(0Ph)2,  which  forms  white, 
lustrous  crystals,  and  melts  at  97°. 

The  action  of  thiocarbonyl  chloride  on  ketonic  derivatives  of  the 
type  of  ethyl  acetoacetate  results  in  the  displacement  of  both  the 
hydrogen-atoms  of  the  methylene-group  by  the  thiocarbonyl  radicle. 
Ethyl  thiocarbonylacetoacetate  (CSiCAc'COOEt)^  (compare  Norfon 
and  Oppenheim,  Ber.,  10,  703),  for  example,  is  obtained  from  ethyl 
sodacetoacetate  and  from  ethyl  cupracetoacetate ;  this  compound 
does  not  react  with  phenylhydrazine  or  hydroxylamine,  and  pro- 
bably is  not  a  thioketone.  An  oil  which  could  neither  be  crystal- 
lised nor  distilled,  and  which  contained  sulphur  but  not  chlorine,  was 
formed  when  ethyl  sodiomethacetoacetate  in  ethereal  solution  was 
treated  with  the  chloride.  Under  like  conditions,  ethyl  sodiomalonate 
yields  the  ^/^focar6o?i?/Z-derivative  CS!C(C00EtJ2,  which  crystallises 
in  small,  flesh-coloured  needles,  and  melts  at  177 — 178°.  When  this 
compound   is  saponified  with  alcoholic  potash,  and  the  product  dis- 
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solved  in  water  and  treated  with  dilute  sulphuric  acid,  hydrogen 
sulphide  is  evolved  in  small  quantity,  and  a  crystalline  acid  is  obtained 
which  cannot  be  recrystallised,  since  it  decomposes  partially  on  solu- 
tion with  the  evolution  of  hydrogen  sulphide.  The  analytical  results 
are  consequently  only  approximate,  but  they  point  to  the  formuIa3 
CS:C(C00H)2  for  the  acid,  and  CS:C(C00Ag)2,  for  the  silver 
salt;  the  latter  is  pale-yellow  in  colour,  and  when  touched  with  a 
small  flame  explodes  like  gunpowder,  with  the  formation  of  silver 
sulphide,  carbonic  anhydride,  and  carbon.  Thiocarbonyl  chloride  and 
ethyl  sodiobenzoylacetate  also  react,  forming  ethyl  thiocarhonylbenzoyl- 
acetate,  (CSiCBz'COOEt);^,  which  crystallises  in  yellowish  needles, 
melts  at  162 — 164°,  and  dissolves  in  sulphuric  acid  with  a  yellow 
colour.  Lastly,  the  sodium  compound  of  desoxy benzoin  is  converted, 
under  similar  conditions,  into  the  thiocarbo7iy l-deriy&tiye,  C15H10OS, 
which  crystallises  in  small,  golden-yellow  needles,  melts  at  285 — 286°, 
is  much  more  sparingly  soluble  in  ether,  carbon  bisulphide,  light 
petroleum,  and  hot  alcohol  than  the  thiocarbonyl-derivatives  of  ethyl 
acetoacetate  and  ethyl  malonate,  and  dissolves  in  concentrated  sul- 
phuric acid  with  a  deep  bluish- violet  colour,  recalling  that  of  per- 
manganate in  solution.  W.  P.  W 

Calcium  Copper  Acetate.  By  F.  Rudorff  (Ber.,  21,  279 — 281). 
— Calcium  copper  acetate,  which  was  first  prepared  by  Brewster 
{Schiueigger's  Jahresb.,  33,  342),  does  not  contain  8  mols.  of  HoO,  but 
has  the  composition  CaCCsHaOz)^.  +  Cu(C2H302)2  +  6H2O.  The 
crystals  are  stable  at  the  summer  temperature  and  do  not  lose  water 
of  crystallisation  when  exposed  over  calcium  chloride  for  48  hours ; 
decomposition,  however,  sets  in  at  60°.  The  salt  cannot  be  recrystal- 
lised from  water,  and  is  not  formed  when  solutions  containing  equi- 
niolecular  proportions  of  its  constituents  are  mixed  together,  since  in 
both  cases  the  resulting  solution  on  cooling  or  on  spontaneous  evapo- 
ration yields  crystals  either  of  copper  acetate  or  a  mixture  of  the 
double  salt  and  copper  acetate  until  the  solution  contains  the  con- 
stituent salts  in  the  ratio  of  1  mol.  of  copper  acetate  to  3  mols.  of 
calcium  acetate;  when  this  point  is  reached,  crystals  of  the  pure 
double  salt  begin  to  separate.  The  double  salt  can  readily  be  pre- 
pared by  dissolving  25  grams  (1  mol.)  of  copper  acetate  and  66  grams 
(3  mols.)  of  calcium  acetate  in  350  c.c.  of  warm  water;  on  cooling,  the 
pure  salt  separates  in  quadratic  forms,  and  the  mother-liquor  on  con- 
centration continues  to  yield  pure  crystals  until  10  mols.  of  calcium 
acetate  are  present.  W.  P.  W 

/3/3-Metliylethylpropionic  Acid.  By  P.  v.  Romburgh  (Bee.  Trav. 
Chim.,  6,  150 — 156). — Secondary  butylmalonic  acid  was  prepared  by 
heating  ethyl  sodiomalonate  with  secondary  butyl  iodide  for  several 
hours.  The  ethyl  secondary  butylmalonate  obtained  on  fractionation 
of  the  crude  product,  is  a  colourless  liquid  of  a  pleasant  odour ;  it 
boils  at  233 — 234°  under  a  pressure  of  774  mm. ;  sp.  gr.  at  75  = 
0988.  When  heated  with  alcoholic  potash,  acidified  with  hydro- 
chloric acid,  and  extracted  with  ether,  it  yields  secondary  hutylmalonic 
acid,  CHMeEt-CH(C00H)2,  which  forms  compact,  transparent  crystals 
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melting  at  ^Q""  and  becoming  opaque  in  the  air.  It  dissolves  readily 
in  water,  ether,  alcohol,  and  boiling  benzene.  With  ammonium 
chloride  and  calcium  chloride,  it  gives  a  precipitate  almost  insoluble  in 
boiling  water.     The  silver  salt  is  white. 

When  secondary  butylmalonic  acid  is  gradually  heated  to  200°,  it 
gives  off  carbonic  anhydride,  and  yields  ^ l^-methylethyljpropionic  acid, 
CHMeEt-CHa-COOH,  which  boils  at  196—198''  under  a  pressure  of 
762  mm.,  and  is  optically  inactive;  sp.  gr.  at  15°  =  0*930;  vapour- 
density  3'99.  The  silver  salt  crystallises  from  hot  water  in  curved 
needles ;  the  calcium  salt  forms  transparent  needles  which  contain 
3  mols.  H2O,  and  become  opaque  when  exposed  to  dry  air.  The 
amide,  prepared  by  Hofmann's  method,  forms  long,  transparent 
needles  which  melt  at  124°,  and  can  be  sublimed  without  altering  the 
melting  point.  It  dissolves  in  warm  water,  in  alcohol,  ether,  and 
boiling  benzene. 

The  author  concludes  that  ^/3-methylethylpropionic  acid  has  the 
same  constitution  as  the  caproic  acid  from  the  dextrogyrate  hexyl 
alcohol  obtained  from  Roman  essence  of  camomile,  but  differs  from  it 
in  being  optically  inactive.  This  alcohol  would  therefore  have  the 
constitution  CHMeEt-CHa'CH/OH.  C.  H.  B. 

Borneo  Tallow.  By  A.  C.  Geitel  (/.  pr.  Ghem.  [2],  36,  515— 
518). — The  author  has  examined  an  authentic  sample  of  Borneo 
tallow  (the  produce  of  Sliorea  stenoptera  and  other  dipterocarpons), 
from  Java.  It  had  a  bright-green  colour,  which  by  long  exposure  to 
the  air  became  at  first  yellow,  and  eventually  white.  At  ordinary 
temperatures,  it  had  the  consistence  of  cacao-butter,  which  it  some- 
what resembled  in  taste  and  smell.  It  softened  between  the  fingers, 
commenced  to  melt  at  35 — 36°,  and  became  perfectly  fluid  at  42".  On 
cooling,  the  oil  did  not  solidify  until  the  temperature  had  fallen 
considerably  below  the  melting  point.  A  portion  of  the  tallow  was 
saponified  with  potash,  and  the  resulting  soap  decomposed  with  dilute 
sulphuric  acid ;  the  mixture  of  fatty  acids  thus  obtained  crystallised 
well,  and,  after  repeated  washings  with  warm  water  and  careful 
drying,  solidified  at  54°.  It  consisted  almost  entirely  of  stearic  and 
oleic  acids,  present  in  the  ratio  of  two  to  one.  The  tallow  contained 
about  10  per  cent,  of  free  stearic  acid,  and  yielded  a  like  quantity 
of  glycerol.  The  author  points  out  that  the  composition  of  Borneo 
tallow,  and  the  ease  with  which  it  can  be  saponified,  render  it  particu- 
larly well  adapted  to  the  manufacture  of  soap  and  candies. 

G.  T.  M.  > 

Action  of  Nitric  Acid  on  Amides  and  Alkylamides.  By  A. 
P.  N.  Franchimont  {Eec.  Trav.  Ghim.,  6,  140 — 149). — When  nitric 
acid  acts  on  amides  and  methylamides,  it  would  seem  that  the  radicle 
of  the  organic  acid  is  displaced  by  that  of  nitric  acid,  or  in  other 
words,  by  NO2,  but  the  amide  of  nitric  acid  is  only  stable  when  tlie 
two  hydrogen  atoms  of  the  group  NII2  are  displaced  by  a  hydrocarbon 
radicle  such  as  methyl.  The  three  typical  reactions  may  be  repre- 
sented by  the  equations  :  AcNHa  +  H:N^03  =  AcOH  -{-  NgO  -f  H2O ; 
AcNHMe  -f  2HNO3  =  AcOH  +  MeNOa  +  N2O  +  H2O ;  and 
AcNMca  +  HNO3  =  AcOH  -j-  MegN-NOs. 
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Heptylamide,  prepared  by  Hofmann's  method  and  treated  with  the 
strongest  nitric  acid,  yields  a  volume  of  nitrons  oxide  corresponding 
with  1  mol.  of  the  amide  ;  acetylglycocine  behaves  in  a  similar  way. 
All  compounds  containing  acetyl  are  not  attacked,  but  in  the  majority 
of  cases  when  any  reaction  takes  place,  the  acetjl-group  is  removed 
in  the  form  of  acetic  acid,  as  in  the  case  of  the  amides.  The  same 
reaction  seems  to  take  place  with  propane-derivatives. 

Strong  sulphuric  acid  does  not  .decompose  the  amides  in  the  same 
way  as  nitric  acid.  In  most  cases  the  reaction  in  question  does  not 
occur  between  the  free  amides  and  nitric  acid,  but  between  the  acid 
and  nitrates  of  the  amides  which  are  first  formed.  It  is  possible  that 
the  nitric  acid  merely  acts  as  a  dehydrating  agent,  and  this  view 
would  seem  to  be  supported  by  the  fact  that  sulphuric  acid  decom- 
poses the  nitrates  of  the  amides  in  a  precisely  similar  way.  It  is 
probable,  however,  that  a  sulphate  is  first  formed,  and  the  decompo- 
sition which  ensues  is  due  to  the  liberated  nitric  acid,  and  in  fact  if 
an  amide  is  dissolved  in  sulphuric  acid,  there  is  no  action  beyond 
the  formation  of  a  sulphate,  but  on  adding  nitric  acid  decomposition 
at  once  begins.  When  the  organic  acid  is  not  liberated,  a  stable  nitro- 
derivative  is  formed,  as  in  the  case  of  dimethyloxamide.  In  other  cases, 
a  nitro-derivative  may  be  formed  in  the  first  instance,  but  decomposes 
immediately.  The  action  of  acetic  chloramide  on  silver  nitrite  yields 
acetic  acid  and  nitrous  oxide,  a  nitro-derivative  possibly  being  formed 
as  an  unstable  intermediate  product. 

Another  possible  supposition  is  that  the  action  of  nitric  acid  on 
nitrates  of  the  amides  is  analogous  to  the  formation  of  diazo-deriva- 
tives,  and  that  unstable  oxydiazo-compounds  are  formed;  thus,  for 
instance,  AcNHs'O-NOo  gives  AcNH(0-NO,)  !  ISTO-OH ;  these  oxy- 
diazo-derivatives  decomposing  in  accordance  with  the  equations  already 
given.  This  latter  view  is  supported  by  the  fact  that  a  solution  of 
dimethyloxamide  in  nitric  acid  evolves  nitrous  oxide  after  some  time  ; 
that  a  solution  of  dinitrodimethyloxamide  in  nitric  acid  undergoes  no 
change,  and  that  if  a  solution  of  dimethyloxamide  in  nitric  acid  is 
poured  into  water  immediately  after  its  preparation,  some  little  time 
elapses  before  the  nitro-derivative  separates. 

No  one  supposition,  however,  is  capable  of  explaining  all  cases. 
The  main  point  is  that  the  nature  of  the  reaction  is  to  a  great  extent 
determined  by  the  nature  of  the  acid  radicle  in  the  amide,  and  in  some 
cases  the  nature  of  the  alkyl  radicles  substituted  in  the  NHo-group 
exerts  a  distinct  influence,  ethyl  and  methyl-derivatives  not  behaving 
in  exactly  the  same  way. 

C.  H.  B. 

Isomerism  of  Fumaric  and  Maleic  Acids.  By  R.  Anschutz 
(Ber.,  21,  518— 520).— Lessen  {Ber.,  20,  3310)  suggests  that  the 
oxidation  of  fumaric  and  maleic  acids  to  tartaric  and  inactive  tartaric 
acids  may  be  explained  with  the  help  of  the  formulae 

COOH-CH  :  CH-COOH  and  COOH-C-CHa'COOH, 

usually  ascribed  to  fumaric  and  maleic  acids  respectively.   In  the  pre- 
sent paper,  the  improbability  is  shown  of  inactive  tartaric  acid  having 
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the  constitution  represented  in  the  formula  COOH-C(OH)2-CH2-COOH 
(which  would  follow  from  the  formula  adopted  for  maleic  acid),  on 
the  ground  that  it  does  not  react  with  pheriylbydrazine,  and  further 
that  the  ethyl  salt  of  inactive  tartaric  is  very  different  in  its  behaviour 
to  Wislicenus's  ethyl  oxalacetate,  COOEt-CO'CHo-COOEt.  Ethyl 
oxal acetate  boils  at  120°,  and  the  ethyl  salt  of  inactive  tartaric  acid 
at  156°  (both  under  14  mm.  pressure).  The  latter  salt  still  contains 
two  hydroxyl-gronps,  and  when  saponified  with  lime-water  yields  the 
characteristic  cahnum  salt  of  inactive  tartaric  acid. 

The  only  alternative  formula  for  inactive  tartaric  acid  is  one  in 
which  two  alcoholic  hydroxyl-groups  are  represented  as  attached  to 
two  different  carbon-atoms.  The  formation  of  an  acid  having  this 
formula  by  the  oxidation  of  maleic  acid,  gives  no  support  to  the 
formula  CbOH-C-CHs'COOH  for  the  latter  compound. 

Having  in  view  the  observations  of  Briihl  (Abstr.,  1887,  1005)  on 
the  molecular  refraction  of  aldehyde  and  paraldehyde,  the  author 
points  out  that  differences  in  the  molecular  refraction  of  the  ethyl 
salts  of  fumaric,  maleic,  mesaconic  and  citraconic  acids  (Knops  Inaug. 
Diss.,  Bonn,  1887)  harmonise  with  the  formulae  for  these  compounds 
which  he  supports  (compare  also  Abstr.,  1887,  916).  N.  H.  M. 


Oxidation  of  Diallyloxalic  Acid.  By  P.  Bulitsch  (/.  Buss. 
Ghem.  Soc,  1887,  73 — 97). — The  action  of  oxidising  agents  on  diallyl- 
oxalic acid  was  investigated  by  Saytzeff  and  Schatzky,  but  formic, 
carbonic,  and  oxalic  acids  were  the  only  products  obtained.  From  the 
analogy  of  this  acid  to  dimethyloxalic,  diethyloxalic,  and  diisopro- 
pyloxalic  acids,  it  might  be  inferred  that  on  oxidation  a  ketone  would 
first  be  formed,  which  would  subsequently  split  up  into  acids  with  a 
lower  number  of  carbon-atoms  than  the  original  acid.  It  also  seemed 
desirable  to  ascertain  whether  citric  acid  is  formed  in  the  reaction,  as 
was  supposed  by  Schatzky. 

In  order  to  study  the  products  of  the  limited  oxidation  of  diallyl- 
oxalic acid,  it  was  treated  with  very  dilute  nitric  acid.  For  this  pur- 
pose diallyloxalic  acid  (10  grams)  was  acted  on  by  a  mixture  of  nitric 
acid  (65  grams)  of  sp.  gr.  1'155  with  an  equal  quantity  of  water,  at 
as  low  a  temperature  as  possible.  Wlien  the  action  was  complete,  the 
greater  part  of  the  nitric  acid  was  expelled  by  careful  evaporation, 
and  after  removing  the  oxalic  acid  by  means  of  barium  carbonate,  the 
filtrate  was  boiled  with  a  strong  solution  of  baryta.  On  cooling,  a 
yellow  barium  salt  separated  ;  this,  after  being  washed,  was  dissolved 
in  aqueous  acetic  acid,  precipitated  hot  with  lead  acetate,  and  tiie 
precipitate  decomposed  with  hydrogen  sulphide.  The  filtrate  was 
concentrated  and  a  mixture  of  alcohol  and  ether  added  to  remove  in- 
organic impurities.  On  evaporating  the  clear  solution,  a  brownish  or 
yellow  syrup  was  obtained,  which  did  not  solidify  at  —20°,  and  could 
not  be  distilled  with  aqueous  vapour  without  decomposition.  It  is 
insoluble  in  ether,  chloroform,  and  carbon  bisulphide,  but  easily 
soluble  in  alcohol  or  water.  It  reduces  Fehling's  solution  on  warm- 
ing, but  this  may  be  due  to  some  admixture  ;  silver  salts,  however, 
are  not  reduced.     Irs   reaction    is   feebly  acid.     Repeated    analyses 
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point  to  the  formnla  CsHuOg,  and  its  constitntion,  that  of  tetraJiydroxy- 
octolactone,  may  be  represented  by  the  formnla — 

Of  the  metallic  derivatives,  the  potassinm,  sodium,  ammonium,  lead 
and  silver  salts,  could  not  be  obtained  in  a  state  fit  for  investigation. 
By  the  action  of  barium  or  calcium  carbonate  at  the  ordinary  tempe- 
rature, the  corresponding  derivatives  were  obtained  in  the  form  of 
amorphous,  gummy  masses,  which  are  easily  powdered  when  dry. 
After  drying  in  the  desiccator,  the  derivatives  have  the  formula 
{C8Hi507),)Ba  and  (C8Hi507)oCa,  whereas  on  drying  at  100°  they  lose 
2  mols.  H2O,  becoming  (C8Hi306)2Ba  and  (C8H,306)2Ca  respectively. 
The  constitution  of  the  salts,  dried  at  the  ordinary  temperature,  is 
represented  (where  ha  =  ^Ba),  by  the  formula 

[OH-CH2-CH(OH)-CH2]o-C(OH)-COOK 

the  salt  of  a  pentahydroxy-acid.  After  drying  at  100°,  the  salt  is 
only  soluble  in  water  with  great  dijQBculty,  and  no  longer  takes  up  the 
elements  of  water.  On  boiling  the  tetrahydroxyoctolactone  with 
calcium  or  barium  carbonates,  basic  salts  are  obtained,  which,  when 
dried  in  the  desiccator,  have  the  formula3  CgHieOsBa  and  CsHisOsCa, 
and  after  drying  at  100°  become  CsHioOeBa  and  CsHioOeCa.  The  loss 
of  2  mols.  H2O  is  analogous  to  that  mentioned  in  the  first  instance. 
When  the  lactone  is  boiled  with  aqueous  baryta,  a  still  more  basic  salt 
is  obtained,  having  the  formula  CgHisOg&ai  (dried  in  the  desiccator) 
and  CsHi^Ovbag  (dried  at  100°).  The  calcium  salt  prepared  in  an 
analogous  manner  is,  however,  identical  with  that  obtained  with 
calcium  carbonate  (see  above).  The  original  lactone  could  be  easily 
regenerated  from  the  basic  barium  salt  by  transforming  it  into  the 
lead  salt,  and  decomposing  the  latter  with  hydrogen  sulphide.  Cold 
w^ater  is  without  action  on  tetrahydroxyoctolactone,  but  warm 
water  dissolves  it  and  the  corresponding  pentahydroxydipropylacetic 
acid  seems  to  be  formed.  The  lactone  does  not  unite  with  iodine 
or  hydrochloric  acid,  this  being  in  accordance  with  the  saturated 
character  of  the  compound.  The  most  careful  oxidation  with  a  very 
weak  solution  of  potassium  permanganate  in  alkaline  solution  (1  per 
cent.)  yielded  carbonic  and  oxalic  acids  only.  B.  B. 

Action  of   Sulphuric  Acid  on  Diallyloxalic  Acid.     By  P. 

BuLiTSCH  (J.  Bass.  Chem.  Soc,  1887,  97— 106).— In  order  to  study 
the  hydration  of  diallyloxalic  acid,  and  to  compare  the  product 
obtained  with  tetrahydroxyoctolactone,  the  former  was  treated  with 
sulphuric  acid.  For  this  purpose,  sulphuric  acid  of  66°  B.  is  added 
drop  by  drop  to  diallyloxalic  acid  cooled  with  snow,  when  the 
mixture  becomes  brown,  and  some  gas  is  evolved.  The  reaction  is 
accelerated  by  warming  the  mixture  gently  from  time  to  time,  and 
cooling  again  immediately. 

After  addition  of  water,  the  liquid  is  boiled  and  saturated  with 
barium  hydroxide ;  the  filtrate  from  the  barium  sulphate  is  then 
extracted  with  ether,  which  on  evaporation  leaves  an  oily  liquid ;  this 
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is  a  mixture  of  a  saturated  with  an  unsaturated  lactone,  the  latter 
being  more  easily  soluble  in  ether  than  the  former.  In  order  to 
separate  the  two,  the  product  obtained  as  above  is  boiled  with  water, 
a^nd  the  unsaturated  lactone  taken  up  from  the  solution  by  extracting 
it  twice  (not  more)  with  ether.  After  removing  sulphuric  acid  from 
the  aqueous  solution  by  means  of  baryta  and  the  excess  of  the  latter 
by  carbonic  anhydride,  the  filtrate  is  concentrated  by  evaporation,  and 
decomposed  with  sulphuric  acid.  The  filtrate  from  the  barium 
sulphate  is  again  extracted  with  ether.  The  remaining  liquid,  con- 
taining the  saturated  lactone,  is  neutralised  with  lead  carbonate, 
filtered,  and  after  separating  the  lead  in  solution  by  hydrogen  sulphide 
and  precipitating  the  mineral  salts  with  alcohol  and  ether,  the  satu- 
rated lactone  is  obtained.  Its  composition  is  CgHuOi.  It  is  a  syrupy 
liquid,  soluble  in  alcohol  and  ether,  and  having  a  feebly  acid  reaction, 
a  bitter  taste,  and  an  agreeable  odour,  especially  on  gently  warming. 
It  does  not  reduce  Fehling's  solution.  It  forms  an  amorphous  barium- 
derivative,  (C8Hi505)2Ba,  which  does  not  lose  water  at  120°,  and  is 
the  salt  of  a  trihydroxy-acid. 

The  formula  of  the  unsaturated  lactone  (which  is  much  more 
soluble  in  ether  than  the  saturated  compound)  is  CgHioOs,  and  it 
forms  a  barium-derivative,  (C8Hi304)3Ba,  not  losing  water  at  120°, 
and  a  corresponding  calcium-derivative.  The  saturated  lactone  is  a 
dihydroxylactone,  the  unsaturated  a  monohydroxylactone. 

When  the  saturated  lactone,  C8HUO4,  the  product  of  hydration  of 
diallyloxalic  acid,  is  subjected  to  a  further  treatment  with  sulphuric 
acid,  a  dehydration  takes  place,  the  unsaturated  lactone,  CgHiaOs,  being 
formed.  The  supposed  structure  of  the  lactones  in  question  was  con- 
firmed by  Hiibel's  test.  B.  B. 


Mucohydroxybromic  and  Mucohydroxychloric  Acids.    By  H. 

B.  Hill  and  A.  W.  Palmee  (Amer.  Ohem.  /.,  9, 147 — 174). — Reference 
is  made  to  former  work  (Abstr.,  1879,  224;  1884,  731 ;  1885,  531)  on 
the  decomposition  of  mucobromic  acid  by  baryta  and  by  potassium 
phenoxide.  The  constitution  of  the  mucohydroxybromic  and  muco- 
hydroxychloric acids  is  represented  by  the  formula 

COOH-C(OH):CX-COH, 

their  bibasic  characters  being  due  to  the  environment  of  the  hydroxyl- 
group ;  the  aniline-derivatives  are  represented  by  the  formula 
COOH-C(OH):CX-CH:NPh,  that  is,  as  analogous  to  Bottinger's 
anilglyoxylic  acid  (Abstr.,  1879,  51). 

MucohydroxyhroTnic  acid,  C4ll3Br04,  is  best  obtained  from  muco- 
bromic acid  by  very  cautious  treatment  with  baryta  at  a  low  tempe- 
rature (yield  60  per  cent.).  The  free  acid  is  obtained  by  mixing  the 
equivalent  of  sulphuric  acid  with  the  powdered  barium  salt,  and 
evaporating  in  a  vacuum.  It  is  crystalline,  melts  at  111 — 112°,  and  its 
solution  decomposes  readily.  The  barium  salt,  BaCiHBrOi  -|-  2H2O, 
is  sparingly  soluble  in  water,  and  decomposes  readily  when  heated ; 
an  acid  salt  could  not  be  obtained.  The  potassium  salt,  K2C4HBr04 
+  H3O,  and  the  silver  salt,  Ag2C4HBr04,  are  described,  as  well  as  the 
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diraetliyl,  diefcliyl,  and  monethyl  salts,  CiHzBrOi'Efc,  only  the  last  was 
obtained  in  crystals  ;  it  melts  at  88 — 89". 

When  the  barium  salt  is  boiled  with  baryta- water,  carbonic,  oxalio, 
formic,  and  hydrobromic  acids  are  formed,  together  with  an  acid 
yielding  a  gummy  barium  salt. 

The  oxidation  of  mueohydroxybromic  acid  is  best  effected  by 
bromine- water ;  oxalic  acid,  bromal  hydrate,  and  hydrobromic  acid 
are  formed. 

With  phenylhydrazine  or  hydroxylamine,  no  definite  compound  with 
mueohydroxybromic  acid  could  be  obtained,  but  with  the  primary 
aromatic  amines  and  carbamide  crystalline  condensation-products  are 
readily  formed. 

Anilmucohydroxyhromic  acid,  CiHsBrOs'NPh,  is  most  readily  ob- 
tained by  dissolving  barium  raucohydroxybromate  in  hydrochloric 
acid  and  adding  aniline  hydrochloride  ;  it  crystallises  in  pale-yellow 
needles,  sparingly  soluble  in  cold  water,  and  melts  at  131 — 132°.  The 
salts  Ba(CioH7BrN03)2  +  iHaO,  K^CoHgBrNOa,  AgsCioHeBrNOa,  and 
a  monobasic  silver  salt,  are  described ;  they  are  yellow  and  crystal- 
line.    With  phenylhydrazine  a  crystalline  compound, 

CioH8BrN03,C6H8l^2, 

is  formed  without  elimination  of  water  ;  it  is  very  readily  decom- 
posed. 

Mucoliydroxycliloric  acid,  C4H3CIO4. — It  has  been  previously  shown 
that  when  treated  with  baryta,  mucochloric  acid  yields  a-/3-dichlor- 
acrylic  and  formic  acids,  but  it  is  now  shown  that  by  adding  the 
baryta  only  as  fast  as  it  is  acted  on,  and  at  a  low  temperature, 
73  per  cent,  of  the  theoretical  yield  of  barium  mucohydroxychloric 
acid  is  obtained,  along  with  some  a-/3-dichloracrylic  acid.  The  free 
acid  is  obtained  like  the  corresponding  bromine  compound;  it  is, 
however,  more  stable,  and  melts  at  114 — 115°.  The  barium  salt, 
BaC4HC104  -j-  2H2O,  on  keeping,  changes  to  a  more  stable  form,  con- 
taining only  1  mol.  H2O  ;  the  potassium  and  silver  salts  are  anhydrous  ; 
the  monethyl  salt  is  crystalline,  melting  at  94 — 95°  ;  but  the  diethyl  salt 
is  a  viscous  liquid.  The  barium  salt,  when  heated  with  excess  of 
baryta-water,  is  decomposed  in  just  the  same  way  as  the  mueohydroxy- 
bromic acid  ;  there  is  no  simple  relation  between  the  quantities  of 
oxalic  and  carbonic  acids  formed.  Bromine- water  also  decomposes 
the  acid,  just  as  it  does  the  bromo-acid. 

Anilmucol I ydroxy chloric  acid,  C4H3C103-NPh,  is  obtained  in  like 
manner  to  the  corresponding  bromine-compound;  it  contains  1  mol. 
H2O,  which  is  readily  given  off  over  sulphuric  acid,  or  at  100° ;  it  is 
brilliant  yellow,  and  melts  with  decomposition  at  145 — 147°.  The  three 
salts,  Ba(CioH7ClN03)2  +  iHoO,  Ag^doHeClNOa,  and  KoCioHeClNOa, 
are  described.     With  phenylhydrazine  it  forms  a  compound, 

CioHsClNOa-CeHsl^o, 

readily  decomposed  by  acids  or  alkalis.  H.  B. 

Murexoin.  By  0.  Beunn  {Ber.,  20,  513 — 518).— Murexom 
(Rochleder,  /.  pr.   Chem.,  51,  405)  is  prepared  as  follows : — Caffeine 
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is  converted  bj  Fischer's  method  (Abstr.,  1882,  217)  into  dimethyl- 
alloxan,  which  is  reduced  by  hydrogen  sulphide  to  tetramethyl- 
alloxantin.  This  is  finely  powdered,  and  in  portions  of  5  grams 
moistened  and  spread  on  a  plate,  and  exposed  to  the  action  of  air  and 
ammonia  until  the  whole  acquires  a  dark-brown  colour.  The 
murexoin  is  afterwards  crystallised  from  hot  water ;  the  yield  is 
almost  quantitative.  It  is  rather  sparingly  soluble  in  water  with  an 
intense  colour  resembling  that  of  potassium  permanganate,  crystal- 
lises in  slender  prisms,  and  sublimes  at  about  230°  without  decom- 
position. When  ev^aporated  down  with  dilute  hydrochloric  acid,  it 
decomposes  into  dimethylparabanic  acid  and  another  compound 
which  could  not  be  purified.  N.  H.  M. 

Vapour-density  of  Aluminium  Ethide.  By  L.  Roiix  and  E. 
Louise  (Compt.  rend.,  106,  73 — 75). — The  aluminium  ethide  was 
obtained  by  the  action  of  mercuric  ethide  on  aluminium  in  sealed 
tubes ;  it  boiled  at  195 — 200"^.  The  vapour-density  was  determined 
by  Meyer's  method  in  an  atmosphere  of  pure  and  dry  nitrogen,  the 
apparatus  being  heated  by  different  liquids  of  known  boiling  points. 
The  following  results  were  obtained  : — 

Temperature 235°         258"         310^*         350° 

Yapour-density 8-1  &2  2-5  2-5 

It  is  evident  that  near  its  boiling  point  the  vapour-density  is  normal, 
but  at  a  higher  temperature  the  compound  dissociates,  and  the  density 
is  reduced  to  one-third.  Most  probably  the  compound  splits  up  in 
accordance  with  the  equation  Al2Et6  =  2AlEt2  +  C4Hio. 

C.  H.  B. 

Condensation  of  Furfuraldehyde  with  Chlor aldehyde.  By 
P.  Mehne  {Ber.,  21,  423 — 428). — Chlorofurfuracraldehyde, 

C4H30-ch:cci-cho, 

is  prepared  by  slowly  adding  10  per  cent,  aqueous  soda  to  mixed 
aqueous  solutions  of  furfuraldehyde  and  chloracetaldehyde.  It  crystal- 
lises in  broad,  yellow,  lustrous  needles,  melts  at  79°,  is  soluble  in  hot 
water,  ether,  alcohol,  benzene,  light  petroleum,  and  chloroform,  and 
can  be  distilled  with  steam.  The  phenylhydrazine-derivative  forms 
golden-yellow  plates,  begins  to  decompose  at  142°,  and  melts  at  157°. 
The  oxime  crystallises  in  small,  white,  interlaced  needles,  begins  to 
sublime  with  decomposition  at  about  110°,  and  melts  at  164 — 165°." 

r^-Chlorofurfuracrylic  acid,  C4H30*CH!CCl'COOH,  is  prepared  by 
heating  the  aldehyde  with  moist  silver  oxide  for  some  days  in  a  reflux 
apparatus ;  it  crystallises  in  tufts  of  white  needles,  melts  at  about 
142°,  but  sinters  at  a  lower  temperature.  It  is  soluble  in  water, 
alcohol,  ether,  benzene,  and  chloroform,  insoluble  in  light  petroleum. 

^l-Ghlorofurfwrpentic  acid,  CiHaO-CHiCCl-CHiCH-COOH,  is  pre- 
pared by  heating  to  boiling  4  parts  of  7-chlorofurfuracraldehyde, 
3  parts  of  anhydrous  sodium  acetate,  and  5  parts  of  acetic  anhydride, 
for  three  hours  in  a  reflux  apparatus.  It  forms  clear  yellow,  inter- 
laced needles,  melts  at  168°,  and  is  soluble  in  alcohol,  ether,  benzene, 
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and  chloroform,  insoluble  in  li^ht-  petrolenm.  With  concentrated 
sulphuric  acid,  it  gives  a  reddish-brown  coloration,  changing  to 
reddish-violet.  A.  J.  G. 

Polymerisation-products  of  the  Tolyl  Cyanates.  By  W. 
Frentzel  (Ber.,  21,  411 — 414!).— Diparatolyl  dicyanate,  C2N202(C7H7)2, 
is  obtained  by  the  action  of  a  few  drops  of  triethylphosphine  on  tolyl 
cyanate ;  it  melts  at  185°  with  dissociation  into  the  cyanate.  Proof 
of  the  substance  being  the  dicyanate  is  given  by  its  reaction  with 
absolute  alcohol,  which  converts  it  into  an  allophanate ;  this  crystal- 
lises in  needles,  and  melts  at  111**. 

Paratolyl  cyanurate,  03^303(07117)3,  is  prepared  by  heating  the 
cyanate  with  potassium  acetate  at  100°  for  five  hours;  it  forms  white 
needles,  and  melts  at  265°  without  decomposition. 

Orthotolyl  cyanurate  is  readily  obtained  by  the  action  of  potassium 
acetate  on  orthotolyl  cyanate ;  it  is  white,  crystalline,  and  suffers  but 
slight  decomposition  on  fusion.  The  corresponding  dicyanate  could 
not  be  obtained,  the  action  of  triethylphosphine  on  the  cyanate  only 
leading  to  a  very  partial  polymerisation  into  the  cyanurate. 

A.  J.  G. 

y3-Nitrocymene.  By  A.  F.  Holleman  (Bee.  Trav.  Chim.,  6,  60 — 
86). — 20  grams  of  cymene  is  mixed  with  200  grams  of  fuming 
nitric  acid  of  sp.  gr.  1"4,  and  the  two  layers  of  liquid  are  gradually 
mixed  by  passing  a  current  of  air  into  them,  the  temperature  not 
rising  above  50°.  On  pouring  into  water,  a  viscous,  semi-solid  mass 
is  precipitated,  which  is  separated  by  filtration  through  glass-wool  by 
means  of  a  pump.  The  crystals  thus  obtained  are  recrystallised  from 
carbon  bisulphide.  They  have  the  composition  OgHg^O^  (comp. 
Abstr.,  1886,  1017),  melt  at  125°,  and  explode  at  about  160°  in  a 
vacuum.  They  dissolve  readily  in  acetic  acid  and  warm  alcohol,  in 
acetone,  benzene,  chloroform,  carbon  bisulphide,  and  ether,  and  are 
slightly  soluble  in  cold  alcohol  and  in  boiling  light  petroleum.  The 
compound  separates  from  all  the  ordinary  solvents  in  small,  radiating 
needles.  Its  molecular  weight  as  determined  in  acetic  acid  solution 
by  Raoult's  method  is  about  324,  which  agrees  with  the  formula 
C18H16N2O4.  With  aqueous  potash,  it  yields  potassium  paratoluate ; 
with  alcoholic  potash,  the  products  are  ammonia,  ethyl  pai'atoluate 
boiling  at  230 — 233°,  and  potassium  paratoluate,  but  no  hydrocyanic 
acid,  cyanuric  acid,  nitrous  or  nitric  acids.  It  follows  that  the 
nitrogen  does  not  exist  in  the  benzene-ring,  and  the  methyl-group 
remains  intact,  and  it  would  seem  that  the  nitrogen  has  been  substi- 
tuted in  the  propyl  side-chain  of  the  cymene. 

Sulphuric  acid  dissolves  the  so-called  nitrocymene  at  50°,  and  con- 
verts it  into  paratoluic  acid.  Sodium  amalgam  in  warm  alcoholic 
solution  converts  it  into  sodium  paratoluate.  Stannous  chloride  in 
presence  of  dilute  alcohol  produces  hydrocyanic  acid,  ethyl  para- 
toluate, and  paratoluic  acid. 

If  the  nitrocymene  is  mixed  with  zinc-powder,  added  gradually  to 
acetic  acid,  and  the  solution  afterwards  poured  into  water,  a  white  or 
grey,  flocculent  precipitate  is  obtained,  and  if  this  is  recrystallised 
from  alcohol  it  yields  small,  pink  needles  of  the  composition  OigHigOz, 
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which  melt-  at  159°,  but  cannot  be  sublimed.  This  compound  is  very 
slightly  soluble  in  cold  ethyl  alcohol  or  light  petroleum,  somewhat 
soluble  in  boiling  alcohol  or  benzene,  insoluble  in  concentrated  hydro- 
chloric acid  or  in  alkalis.  This  product  of  reduction  differs  from 
nitrocymene  in  containing  H2  in  place  of  N2O2,  and  it  follows  that  the 
nitrogen  does  not  exist  in  nitrocymene  in  the  form  of  a  nitroxyl-group. 
With  acetic  chloride,  the  product  of  reduction  yields  a  substance  of 
the  composition  CisHieO,  which  crystallises  from  alcohol  in  small, 
highly  lustrous,  white  needles,  melting  at  164°.  The  acetic  chloride 
acts  as  a  dehydrating  agent. 

If  the  compound  C18H18O2  is  dissolved  in  concentrated  acetic  acid 
a,nd  boiled  with  ammonium  acetate,  it  yields  bluish  crystals  of  the 
composition  CigHpN,  melting  at  197°.  The  action  of  ammonia  is 
similar  to  that  which  it  exerts  on  paradiketones,  and  the  product  may 
be  regarded  as  diparatolylpyrroUne.  With  hydrochloric  acid^  it  yields 
a  cherry-red  resin  soluble  in  alcohol,  and  with  isatin  it  gives  an 
intense  red  coloration  after  some  days. 

When  heated  at  170 — 180°  in  sealed  tubes  for  half  an  hour  with  an 
equal  weight  of  phosphorus  pentasulphide,  the  compound  CisHibO 
yields  hydrogen  sulphide  and  diparatolylthiophen,  CigHieS,  w^hich 
crystallises  in  small,  white  plates  melting  at  171".  With  isatin,  it 
gives  an  intense  dark-green  coloration.  The  properties  of  the  pro- 
duct of  reduction,  CisHigOz,  agree  with  those  of  diketones,  and  it  pro- 
bably has  the  constitution  C6H4Me-CO'CH3-CH2-CO-C6H4Me. 

If  100  grams  of  toluene  and  30  grams  of  succinic  chloride  are  added 
to  100  grams  of  aluminium  chloride  just  covered  with  carbon  bisulphide, 
and  the  product  crystallised  fix>m  acetic  acid  and  from  alcohol,  small, 
reddish  needles  are  obtained,  identical  with  the  product  of  reduction 
of  y3-nitrocymene.  This  result  agrees  with  the  constitution  ascribed 
to  the  compound.  Neither  nitric  nor  nitrous  acid  converts  it  into 
/3- nitrocymene. 

y3-Nitrocymene  was  treated  with  strong  alcoholic  ammonia,  and  the 
product  evaporated  to  dryness  on  the  water-^bath  and  treated  with 
ether.  A  white  substance  (A)  remains  undissolved,  and  some  of  the 
same  substance  is  soluble  in  ether.  The  ethereal  solution  contains  a 
second  substance  (B),  which  is  insoluble  in  boiling  benzene,  whilst 
(A)  is  soluble  ;  they  can  thus  be  separated.  After  purification  by 
crystallisation  from  water  or  alcohol,  the  substance  (A)  forms  colour- 
less, rectangular  crystals  of  paratoluamide,  which  melt  at  158 — 159°, 
and  are  converted  into  paratoluic  acid  and  ammonia  by  hydrochloric 
acid.  This  product  is  identical  with  paratoluamide  prepared  by  heat- 
ing ammonium  paratoluate  in  sealed  tubes  at  230°.  The  product  (B) 
seems  to  have  the  composition  C10H9N3O2,  melts  at  162°,  and  is 
insoluble  in  acids  and  alkalis. 

Hydrochloric  acid  in  sealed  tubes  at  140°  converts  /3-nitrocymene 
into  ammonium  chloride,  paratoluic  acid,  carbonic  anhydride,  and 
carbonic  oxide.  The  prolonged  action  of  boiling  hydrochloric  acid 
produces  paratoluic  acid  and  hydroxy lamine,  with  a  small  quantity  of 
oxalic  acid. 

Paratolyl  methyl  ketone,  prepared  by  Claus  and  Wollner's  method, 
when  carefully  mixed  with  10  times  its  weight  of  nitric  acid  of  sp.  gr.  1'4, 

2  h  2 
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poured  into  water  and  the  product  crystallised  from  alcoliol,  yields 
small  needles  identical  with  ^-nitrocymene.  From  this  result  it  follows 
that  /3-nitrocymene  contains  two  tolyl-groups.  The  presence  of  the 
group  C(N'OH)'C(NOH)  is  rendered  probable  by  the  formation  of  oxalic 
acid  on  treatment  with  hydrochloric  acid,  and  the  formation  of 
carbonic  anhydride  and  carbonic  oxide  when  it  is  treated  with  the  same 
acid  in  sealed  tubes.  The  production  of  hydrocyanic  acid  on  treat- 
ment with  stannous  chloride  indicates  that  carbon  is  in  direct  union 
with  the  nitrogen,  and  the  formation  of  ammonia  and  hydroxylamine 
points  to  the  presence  of  the  oximido-group.  So-called  /3-nitrocymene 
therefore  seems  to  be  symmetrical  diparatolyldiisoniWosoethane, 
C6H4Me-CO-C(NOH)-C(NOH)-CO-C6H4Me. 

With  acetic  anhydride,  it  yields  rhombic  crystals  of  the  composition 
CigH  14^204^02  or  CisH  14^204, AC2O,  which  melt  at  167°,  and  if  intro- 
duced into  concentrated  sulphuric  acid  give  a  red  coloration  which 
disappears  on  adding  water,  and  does  not  reappear  on  neutralisation. 
Water  converts  it  into  paratoluic  acid,  and  hence  it  would  seem  that 
the  acetyl-group  has  not  really  entered  into  combination. 

C.  H.  B. 

Chlorophenols.  By  A.  Mosso  (Ghem.  Centr.,  1887,  1396  ;  from 
Ann.  Ghini.  Farm.,  87,  184 — 191). — From  equal  molecular  weights  of 
metadichlorophenol  and  phthalic  chloride,  metadichlorophenyl  phtha- 
late,  C6H4(COO*C6H3Cl2)2,  was  obtained.  It  forms  white  needles 
melting  at  108°.     The  henzoate  forms  white  plates  melting  at  97°. 

Orthochlorophenyl  henzoate  is  a  liquid  which  boils  at  312 — 315°,  and 
does  not  solidify  below  0°  ;  the  phthalate  after  crystallisation  from 
alcohol  melts  at  98°.  Chlorophenyl  henzoate  melts  at  93° ;  the  phthalate 
melts  at  11°.  Metachlorophenyl  henzoate  ?  melts  at  86°,  and  the  phthalate 
at  108°.  J.  P.  L. 

Dibromonitrosophenol.  By  0.  Fischer  and  E.  Hepp  (Ber.j  21, 
6  74 — 6  75  ) . — D  iorthohromonitrosophenol, 

C6H2Br20:NOH  [0  :  Br2  :  NOH  =  1:2:6:4], 

is  prepared  by  the  action  of  bromine  on  an  alcoholic  solution  of  nitroso- 
phenol ;  it  crystallises  in  small,  lustrous  plates,  is  readily  soluble  in 
alcohol  and  ether,  more  sparingly  in  chloroform  and  acetic  acid,  yields 
an  amorphous  potassium-derivative,  and  when  reduced  is  converted 
into  Holz's  diorthobromoparamidophenol.  The  statement  previously 
made  (Abstr.,  1887,  1105),  that  aniline  converts  the  dibromo-deriva- 
tive  into  a  brominated  azophenine,  is  incorrect ;  on  further  purification, 
all  the  bromine  is  removed  and  the  product  melts  at  197 — 198°,  and 
judging  from  its  properties  it  is  an  oxyazophenine.  The  bromine  in 
dibromonitrosophenol  is  very  loosely  combined.  A.  J.  Gr. 

Benzyl  Chloracetates.  By  K.  Seubert  (Ber.^  21,  281 — 285). — 
To  obtain  these  salts,  a  mixture  of  the  calculated  quantities  of  benzyl 
alcohol  and  the  chloracetic  acid,  to  which  an  excess  of  one  of  the  con- 
stituents had  been  added,  was  allowed  to  remain  for  several  days, 
then  saturated  with  hydrogen  chloride,  and  finally  heated  on  a  water- 
bath.  The  product,  after  washing  with  water  and  drying  over  calcium 
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('"hloride,  was  fractionated  under  reduced  pressure  in  a  Meyer's  appa- 
ratus (Abstr.,  1887,  884),  and  the  distillate,  after  treatment  with 
precipitated  calcium  carbonate  to  remove  any  acid  present,  was  refrac- 
tionated  in  a  vacuum.  Even  under  these  conditions,  a  slight  decom- 
position occurred.  The  products  are  colourless,  strongly  refractive 
liquids,  insoluble  in  water,  and  readily  soluble  in  alcohol  and  ether. 
The  odour  is  strongly  aromatic  and  persistent. 

Benzyl  chloracetate,  CHsCI'COOCvHt,  boils  at  147*5°  at  9  mm.,  and 
has  a  sp.  gr.  =  1-2223  at  4°/4°.  Its  refractive  index  njy  =  1-5246  at 
18°  (that  of  water  being  =  1-333),  and  its  dispersion  coefficient  ^„  =- 
0-010272.     Benzyl   dichlor acetate,   CHCla'COOCvH^,    boils  at   179°  at 


60  mm.,  and  has   a 


sp.  gr. 


=  1-313  at  4°/4°.     Its  refractive  index 


nji  =  1-5268  at  17-7  ,  and  its  dispersive  coefficient  S^i  =  0-010275. 
Benzyl  tricMoracetate,  CCVCOOCvH?,  boils  at  178-5°  at  50  mm. 
pressure,  and  has  a  sp.  gr.  =  1-3887  at  4°/4°.  Its  refractive  index 
n-[)  =  1*5288  at  18-8°,  and  its  dispersion  coefficient  8n  =  0-010191. 
According  to  Persoz'  rule,  the  calculated  boiling  points  of  the  three 
compounds  at  the  ordinary  pressure  are  2695°,  275*5°,  and  279*5° 
respectively.  In  the  following  table  the  calculated  values  of  the 
specific  and  molecular  refraction  for  each  compound  are  obtained  by 
regarding  the  three  "  double  bonds  "  of  the  benzene  nucleus  as  equiva- 
lent to  six  "  single  bonds." 


Salt. 

«m 

d\n-+2)' 

Found. 

Calculated. 

Found. 

Calculated. 

Benzyl  chloracetate 

78-98 
8-64 

87-62 
8-63 

96-25 

78-6 
8-6 

87-2 
8-6 

95-8 

45-85 
5-27 

51-12 
5-00 

56-12 

46  -96 

Difference   

4-98 

Benzyl  dichloracetate 

51-94 

4-98 

Benzyl  trichloracetate 

56-92 

w.  p.  w. 

Trimethoxybenzenes  and  the  Constitution  of  Asarone.  By  W. 

Will  (Ber.,  21,  602 — 616). — 1  .3.5  Triynethoxy benzene  (pJdoroglvcinol 
trimethyl  ether)  is  prepared  by  first  passing  hydrogen  chloride  into  a 
solution  of  phloroglucinol  in  methyl  alcohol,  and  then  completely 
methylating  the  dimethyl  ether  so  obtained  with  methyl  iodide  aind 
potash.  It  forms  colourless  crystals,  melts  at  52-5°,  boils  at  255*5° 
(corr.)  without  decomposition,  is  insoluble  in  water  and  alkalis, 
readily  soluble  in  alcohol,  ether,  and  benzene.  The  tribromo-deviva.- 
tive,  C6Br3(OMe)3,  forms  long,  colourless  needles,  melts  at  145°,  and 
when  treated  with  concentrated  nitric  acid,  yields  golden  plates  of  the 
nitrate  of  a  colourless  base,  which  will  be  described  later. 

1  ;  2  :  4  Trim ethoxy benzene  (hydroxy qumol  trimethyl  ether). — The 
method  by  which  the  ethyl  compound  was  prepared  by  Will  and 
Pukall  (Abstr.,  1817,  660)  did  not  prove  successful  with  the  methyl 
compound.  The  monomethyl  ether  of  benzeneazoresorcinol  was  readily 
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obtained  in  dark-red  needles  melting  at  114°,  but  such  difficulty  was 
experienced  in  converting  this  into  the  dimethyl  ether  (yellowish-red 
needles  melting  at  75°)  that  another  method  had  to  be  adopted.  Its 
preparation  was  at  last  effected  by  the  methylation  of  methoxyqainol. 
1:2:4  Trimethoxybenzene  is  a  colourless  oil  which  cannot  be 
solidified  in  a  freezing  mixture,  and  boils  at  247°  (corr.).  When  treated 
with  concentrated  nitric  acid,  it  yields  a  dinifro-deriva.tiYe,  forming 
brownish  needles  insoluble  in  cold  water  and  dilute  acids. 

Metho.ryquin€>ne,  CeHgOs'OMe  [OMe  :  O2  =  1  :  3  :  6],  is  obtained 
by  oxidising  orthnnisidine  with  chromic  mixture.  It  crystallises  in 
slender,  yellow  needles,  melts  at  140°,  sublimes  readily,  is  sparingly 
soluble  in  water,  readily  in  alcohol,  very  readily  in  alkalis,  and  yields 
an  anilide  when  gently  heated  with  aniline  in  acetic  acid  solution. 

Methoxyquinol,  C6H3(OH)2-OMe,  is  prepared  by  reducing  the 
quinone  with  sulphurous  acid.  It  forms  colourless  plates,  melts  at  84°, 
sublimes  readily,  and  shows  the  properties  characteristic  of  a  quinol. 

1:2:3  Trimethoxyheiizene  (pyrogallol  trimethyl  ether)  is  prepared 
by  heating  pyrogallol  with  excess  of  methyl  iodide  and  potash  dis- 
solved in  methyl  alcohol,  in  a  reflux  apparatus.  It  crystallises  in  long, 
colourless  needles,  melts  at  47°,  and  boils  at  235°  (corr.),  is  readily 
soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  water  and  alkalis ; 
the  ^W6row o-derivative,  C6Br3(OMe)3,  melts  at  81 '5°.  When  treated 
with  concentrated  nitric  acid,  it  is  converted  into  dimethoxyquinone 
and  a  nitro-derivative  which  forms  thick  prisms  melting  at  100°.  A 
dinitro-  and  an  amido-derivative  were  also  prepared,  melting  at  126° 
and  114°  respectively. 

Dimethoxyquinone,  C6H202(OMe)2,  is  separated  from  the  accompany- 
ing nitro-ether  by  its  sparing  solubility  in  hot  alcohol.  It  crystallises 
in  thick  prisms  of  golden  lustre,  melts  at  249°,  sublimes  readily,  and 
is  sparingly  soluble  in  hot  water  and  ether,  readily  soluble  in  hot 
acetic  acid.  The  dihromo-derivatiYe  forms  yellowish-red,  nacreous 
plates  melting  at  175°,  and  when  reduced  yields  the  corresponding 
dibromoquinol  melting  at  137°. 

Dihydroxydimethoxybenzene  is  obtained  by  the  action  of  sulphur- 
ous acid  on  the  quinone.  It  forms  lustrous,  spear-shaped  crystals, 
melts  at  158°,  dissolves  in  alkalis  with  green  colour,  and  is  recon- 
verted into  the  quinone  on  oxidation. 

Tetramethoxy benzene  is  obtained  by  the  action  of  methyl  iodide  and 
potash  on  the  preceding  compound  ;  it  forms  lustrous  plates,  melts  at 
47^",  boils  at  271°,  and  is  readily  soluble  in  alcohol,  ether,  benzene,  and 
acetic  acid,  insoluble  in  water ;  the  dibromo-deviy&tWe  melts  at  76°. 
When  oxidised,  it  yields  the  dimethoxyquinone  melting  at  249°, 
together  with  another  compound  not  yet  investigated. 

The  trimethoxybenzene  obtained  from  asarone  is  identical  with  the 
1:2:4  trimethoxybenzene  described  above ;  it  follows,  therefore, 
that  asarone  has  the  constitution  C3H5*C6H3(OMe)3  [C3H5  :  (0Me)3  = 
1:3:4:6].     (Compare  next  Abstract.)  A.  J.  G. 

Asarone.  By  B.  Rizza  and  A.  Boutlerow  (J.  Buss.  Ghem.  Sac,  1887, 
1 — 12). — In  1884  asarone  was  investigated  by  the  authors  (Abstr., 
1884,  1042  ;    1885,  669),  and  found  to  be  an  unsaturated  compound, 
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containing  three  methoxyl-gronps.  The  molecnla.r  formula,  C12H1BO3, 
was  ascribed  to  it.  On  oxidation,  it  yielded  a  neutral,  crystalline 
substance  ;  this  was  subsequently  investigated  by  Staats,  and  although 
his  work  confirms  the  authors'  results  in  general,  the  sample  which  he 
analysed  does  not  seem  to  have  been  pure. 

In  the  present  paper,  the  chemical  nature  of  asarone  is  deter- 
mined by  the  study  of  its  products  of  oxidation,  which  are  a 
neutral  substance,  an  acid,  and  a  compound  derived  from  the 
latter  by  the  elimination  of  a  CO3  group.  Two  methods  are  em- 
ployed. In  the  first,  the  asarone  (12  grams)  is  dissolved  in 
strong  acetic  acid  (40  grams)  and  potassium  dichromate  (6  grams) 
added;  the  mixture  is  then  carefaliy  heated  until  it  turns  green. 
On  cooling  and  adding  water,  needle-shaped  crystals  separate 
together  with  a  reddish-brown,  resinous  substance.  The  crystals  are 
neutral,  of  a  silky  lustre,  soluble  in  hot  water,  ether,  light  petroleum, 
and  benzene.  They  melt  at  114°,  but  sublime  even  at  100°.  The 
analysis  agrees  with  the  formula  C10H12O4.  Better  results  are  obtained 
by  the  use  of  potassium  permanganate  solution  (40  grams  in  750  grams 
water),  which  is  added  drop  by  drop  to  a  warm  solution  of  asarone 
(10  grams  in  450  grams  water).  The  compound  CioB[i204is  extracted 
from  the  filtrate  by  means  of  ether  ;  the  alkaline  solution  is  then  evapo- 
rated to  dryness,  and  the  residue  either  extracted  with  hot  alcohol  or 
decomposed  with  hydrochloric  acid,  and  then  extracted  with  alcohol. 
In  the  first  case  the  potassium  salt  of  a  new  acid  separates  out  from 
the  hot  spirit,  in  the  second  the  new  acid  itself.  Carbonic,  formic, 
oxalic,  and  acetic  acids  are  formed  at  the  same  time.  When  the 
operation  is  conducted  as  described,  the  quantity  of  acid  formed  is 
much  larger  than  that  of  the  neutral  substance,  but  the  reverse  is 
the  case  when  a  mixture  of  asarone  (5  grams)  and  finely-powdered 
permanganate  (7'5  grams)  is  added  in  small  portions  at  a  time  to 
boiling  water.  The  acid,  CioHi205,  crystallises  in  needles,  which  are 
soluble  in  benzene,  light  petroleum,  alcohol,  and  boiling  water.  It 
melts  at  144°,  and  boils  about  300°  ;  it  has  distinctly  acid  pro- 
perties, decomposing  carbonates.  Its  silver  salt,  prepared  from  the 
potassium  salt,  is  tolerably  stable  under  the  influence  of  air  and  light. 

The  neutral  substance,  C10H12O4,  was  found  to  be  the  aldehyde  of 
the  acid  C10N12O5,  as  was  proved  by  the  oxidising  it  with  perman- 
ganate, when  it  was  converted  into  the  acid.  Neither  of  these 
substances,  however,  has  the  properties  of  an  unsaturated  compound, 
so  characteristically  exhibited  by  asarone.  That  the  neutral  sub- 
stance is  an  aldehyde  is  also  proved  by  treating  it  with  phenyl- 
hydrazine  hydrochloride  in  the  presence  of  sodium  acetate,  when 
yellow  crystals  are  obtained,  melting  at  120 — 121°,  and  having  the 
formula  O16H16O3N2.  By  the  action  of  sodium  amalgam  on  the  alde- 
hyde, two  new  compounds  are  formed,  one  of  which  melts  at  62°,  the 
other  at  102*^.  One  of  them  seems  to  be  the  alcohol  corresponding 
with  the  aldehyde,  but  they  were  not  further  investigated. 

Three  methoxyl-groups  exist  in  asarone,  and  these  are  also  present 
in  the  aldehyde  and  in  the  acid,  as  is  shown  by  heating  them  wdth 
hydrochloric  or  hydrobromic  acid,  when  methyl  chloride  or  bromide  is 
formed.    It  is  best,  however,  to  first  heat  the  acid  or  aldehyde  with  four 
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times  its  weight  of  slnked  lime,  whereby  it  is  converted  into  an  oily 
substance  of  the  formula  C9H12O3,  boiling  at  245 — 247^^  ;  this  when 
heated  with  hjdriodic  acid  in  a  sealed  tube  yields  methyl  iodide,  cor- 
responding in  amount  with  three  methoxyl-groups,  from  which  it 
would  appear  that  the  constitution  of  this  oil  is  C6H3(OCH3)3,  that  is, 
the  trimethyl  ether  of  a  triatomic  phenol.  The  presence  of  the  ben- 
ssene  nucleus  in  asarone  was  proved  by  heating  it  with  zinc-dust,  and 
passing  the  products  of  distillation  into  strong  nitric  acid,  when  nitro- 
benzene was  obtained. 

The  authors  conclude  from  the  study  of  the  reactions  of  asarone  and 
the  allied  compounds  that  their  constitution  may  be  expressed  by  the 
following  formulae :  Asarone,  C6H2(OMe)3'CH !  CH'CHs ;  asarone  dibro- 
mide,C6H2(OMe)3-CHBr-CHBr-CH3;  the  aldehyde,  C6H2(OMe)3-CHO  ; 
the  acid,  C6H2(OMe)3-COOH,  and  the  oily  substance  by  C6H3(OMe)3. 
Without  regard  to  the  position  of  the  single  group  in  the  benzene 
nucleus,  a  striking  analogfy  exists  between  asarone,  the  aldehyde, 
and  the  acid  from  asarone,  and  anethoil,  OMe'C6H4'C3H5,  anisic 
aldehyde,  OMe-CsHi-CHO,  and  anisic  acid,  OMe-CeHi'COOH,  on  one 
side,  and  eugenyl  methyl  ether,  (OMe)2'C6H3'CsH5,  vanilyl  methyl 
ether,  (OMe)2C6H3'CHO,  and  veratric  or  dimethylresorcinic  acid, 
(OMe)2C6H3*COOH,  on  the  other.  The  authors  consider  it  a  com- 
plicated task  to  determine  the  relative  positions  of  the  substituting 
groups.  The  acid  and  the  trimethyl  ether  were  treated  with 
phosphorus  pentachloride,  hydriodic  acid,  and,  lastly,  with  hydro- 
chloric acid,  but  only  in  the  last  case  was  a  satisfactory  result 
obtaiv  ed.  The  product  crystallised  from  hot  water  in  glistening 
needles,  melting  about  250°,  decomposition  and  sublimation  taking 
place  at  a  much  lower  temperature.  It  dissolves  in  sulphuric  acid, 
forming  a  blue,  and  in  nitric  acid  a  green  solution.  With  ferric  chloride, 
the  aqueous  solution  gives  a  black  coloration,  which  in  dilute  solution 
becomes  violet  on  adding  a  little  sodium  hydrogen  carbonate.  Its  com- 
position corresponds  with  the  formula  C12H8O4  =  2C6H3(OH)3  —  2H2O, 
and  it  is  to  a  certain  degree  analogous  to  phloroglucol.  B.  B. 

Paranitrosoaniline.     By  0.  Fischer  and  E.  Hepp  (Ber.,  21,  684 

— 686). — The  preparation  and  some  of  the  properties  of  this  substance 
have  been  already  described  (Abstr.,  1887,  1114).  The  sodium  salt, 
C6H6N20.NaOH  +  H2O,  prepared  by  mixing  alcoholic  solutions  of 
the  nitroso-compound  and  soda,  is  a  yellow,  crystalline  mass.  Para- 
phenylenediamine  is  formed  when  nitrosoaniline  is  reduced  with  tin  and 
hydrochloric  acid.  With  hydroxylamine  hydrochloride  in  alcoholic 
solution,  it  yields  Nietzki  and  Kehrmann's  quinonedioxime  (Abstr., 
1887,  575)  ;  this  reaction  seems  common  to  all  pnranitroso-bases. 

When  nitrosoaniline  is  treated  with  phenylhydrazine  hydrochloride, 
a  compound,  C12H14N4O,  is  obtained,  which  crystallises  in  yellow 
needles,  and  when  carefully  heated  melts  at  125°  with  decomposition  ; 
when  more  quickly  heated  it  explodes.  Similar  compounds  with 
phenylhydrazine  seem  to  be  given  by  all  nitroso-bases. 

Nitrosoaniline  when  heated  with  aniline  hydrochloride  (1  part) 
and  aniline  (5  parts)  3'ields  the  azophenine  which  Kimioh  obtained 
Irom  nitrosophenol  and  nitrosodiiuethyl aniline. 
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a-Nitroso-/3-ethylnapht'hylaijaine  (Abstr.,  1887, 1114)  is  also  formed 
by  the  action  of  excess  of  a'^ilute  aqueous  solution  of  ethylamine  on 
a-nitroso-yS-naphthol.  That  this  substance  is  really  a  secondary  base 
is  shown  by  its  conversion  into  the  corresponding  nitrosamine, 
Ci2HiiN302,  when  treated  with  nitrous  acid ;  this  crystallises  in 
yellowish- white,  woolly  needles,  gives  Liebermann's  reaction,  and 
decomposes  at  IDS'" ;   Ilinski's  compound   must  be  the  primary  base 

of  the  formula  C,oiie(  \        /O  [N  :  NH2  =  1:2]. 

^NH/  a.  J.  G. 

Relation  between  the  Constitution  of  Polybasic  Unsatu- 
rated Organic  Acids  and  the  Formation  of  their  Anilides.     By 

A.  Michael  and  G.  M.  Palmer  {Amer.  Ghem.  /.,  9,  180— 204).— The 
present  means  of  distinguishing  between  acids  of  the  maleic  and 
fumaric  series,  depending  on  the  formation  of  the  anhydrides,  is  very 
unsatisfactory,  as  it  necessitates  the  use  of  a  high  temperature, 
whereby  intermolecular  changes  may  occur,  is  extravagant  with  the 
material,  and,  moreover,  is  not  applicable  to  a  large  number  of  unsatu- 
rated acids.  Gottlieb  has  observed  that  an  aqueous  solution  of 
aniline  citraconate  when  boiled  is  converted  into  citraconanil,  whilst 
a  solution  of  aniline  mesaconate  suffers  no  change  on  evaporation  ;  it 
is  now  found  that  tbis  distinction  is  general  between  the  acids  of  the 
fumaric  and  maleic  series,  as  is  shown  by  the  following  observations. 

Maleic  dianilide,  CoH2(CO*NHPh)2,  is  formed  when  maleic  anhy- 
dride, aniline,  and  water  are  heated  together  ;  it  crystallises  in  long, 
white  needles,  melts  at  211 — 212°,  and  is  but  sparingly  soluble  in 
cold  water. 

Maleic  monamhde,  COOH-CHiCH-CO-NHPh,  is  formed  by  allow- 
ing a  solution  of  the  acid  aniline  salt  to  remain  at  ordinary  tempera- 
ture ;  it  melts  at  207°. 

Aqueous  fumaric  acid  and  aniline  may  be  heated  together  in  any 
proportion  without  anything  else  than  the  aniline  salt  being  formed. 

Bromomale'ic  monanilide,  OOOH*CHICBr'CO*NHPh.  Aqueous 
bromomaleic  acid  when  treated  in  the  cold  with  aniline  yields  first  the 
acid  aniline  salt,  COOH-CHiCBrCOONHaPh,  melting  at  128°;  the 
aqueous  solution  of  this  salt,  if  allowed  to  remain  several  days,  deposits 
the  anilide.  If  the  treatment  of  the  acid  with  aniline  is  eifected  with 
the  aid  of  heat,  entirely  different  products  are  formed  ;  namely,  a 
bright     yellow    substance,    the    anil     of     jphenylamidomaleic     acid, 

<'^|^^*^^>C-NHPh,    melting    at    229—230°,    separates,    and^he 

mother-liquors  deposit  afterwards  a  lighter  yellow  substance,  pJienyl- 
amidomaleic  monanilide,  COOH-C(NHPh):CH-CONHPh,  which  is 
soluble  in  very  dilute  potash,  the  anil  being  insoluble. 

When  cold  aqueous  bromofumaric  acid  is  treated  with  aniline,  the 
very  insoluble  acid  aniline  salt,  COOH-CH'.CBr-COONHsPh,  melt- 
ing at  153 — 154°,  is  formed.  In  contact  with  water  or  in  solution,  it) 
does  not  change  on  keeping,  but  when  boiled  it  deposits  the  yellow 
anil  (m.  p.  229—230°)  just  described. 

Aqueous  chlorofumaric  acid  and  aniline  easily  yield  the  acid  ammo- 
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nium  salt,  COOH-CHICCl-COONHaPh,  soluble  in  alcohol,  spariDgly 
in  water,  and  melting  at  178°.  Its  aqueous  solution,  or  the  solid  in 
contact  in  water,  may  be  left  any  length  of  time  without  decomposi- 
tion; but  when  the  solution  is  boiled  for  some  time  it  is  converted  into 
the  yellow  anil  of  phenylamidomale'ic  acid  above  described. 

The  acid  aniline  salt  of  dibromomaleic  acid  is  easily  prepared; 
being  very  sparingly  soluble ;  when  allowed  to  remain  under  wat>er, 
an  anilide  is  gradually  formed,  but  not  in  a  state  of  purity.  The 
normal  aniline  salt  also  is  insoluble,  and  is  gradually  converted  into 
an    anilide,    NHPh-CO'CBrlCBr-CO-NHPh,    melting    at  138—140°, 

PO  •  PTlr 
and  when  heated  is  converted  into  a  yellow  anil,  <[T^p,   pQ^C'NHPh, 

melting  with  decomposition  at  182 — 183°. 

The  acid  aniline  salt  of  bromocitraconic  acid, 

COOH-CMeiCBr-COONHaPh, 

melting  at  120 — 121°,  is  readily  converted  under  water  or  by  heating 

with  water  into  the  anil,  <[TyT^pi  .p^^CBr,  melting  at  144*5 — 145'5°. 

Dianiline  aconitate  when  boiled  in  aqueous  solution  yields  an 
anilide,  CisHuI^^aOs,  forming  yellow  needles  melting  at  250 — 252°,  and 
a  quantity  of  an  amorphous  substance ;  better  results  are  obtained  by 
allowing  the  solution  to  remain  at  ordinary  temperatures,  when  an 
anilide,  C18H16N2O4,  melting  at  188 — 189°,  is  formed  ;  hence  it  is  clear 
that  aconitic  acid  belongs  to  the  maleic  and  not  to  the  f  umaric  group. 

Citraconic  acid  yields  dimethylaniline  and  diethylaniline  salts,  which 
decompose  readily  on  heating,  but  the  formation  o£  anilides  has  not 
been  noticed.  Itaconic  acid  behaves  like  citraconic  acid  with 
secondary  and  tertiary  amines,  but  with  aniline  an  anilide  is  formed. 
This  difference  may  be  made  use  of  to  separate  primary  from  admixed 
secondary  and  tertiary  amines. 

Gitraconic  mona^iilide,  COOH*CH!CMe*CO*NHPh,  is  easily  ob- 
tained by  allowing  a  solution  of  monaniline  citraconate  to  stand  in 
the  cold;  it  melts  at  175°,  and  is  soluble  in  alkalis,  but  is  repre- 
cipitated  by  hydrochloric  acid.  Dianiline  citraconate  does  not  change 
in  aqueous  solution  until  boiled,  when  the  anil  separates  ;  this  melts 
at  98°. 

Itaconic  monaniUde,  COOH-CH2-C(CH2)-CO-NHPh,  melts  at  189°, 
and  is  obtained  by  boiling  the  acid  with  aniline  and  water,  by  allow- 
ing the  solution  of  acid  aniline  itaconate  to  remain  in  the  cold,  as  well 
as  by  Gottlieb's  dry  process. 

GitracontoUl,  <^^^*^q  >N-C6H4Me,    melts  at  114-5°,    crystallises 

readily  from  hot  water,  and  is  insoluble  in  acids  and  alkalis.  By 
warming  the  aqueous  acid  with  paratoluidine,  the  acid  toluide,  melting 
at  166°,  is  first  formed ;  and  by  recrystallisation  several  times  from 
hot  water  is  converted  into  the  tolil.  Citraconic  acid  seems  to  form 
anilides  with  orthotoluidine  and  a-  and  /8-naphthylamine.  It  is  remark- 
able that  such  a  feeble  base  as  metamidobenzoic  acid  forms  an  anil, 

<^^^^Q>N-C6H4-COOH,  melting  at  218°.     Sulphanilic  acid  does 
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not  react  with  citraconic  acid,  but  phenylhydrazine  readily  yields  an 

azide,  <%A  i/^nn  >N2HPli,  which  forms  bright  yellow  crystals,  melting 

at  160°.  Just  as  phthalic  acid  readily  yields  an  anhj^dride,  whilst  its 
two  isomerides  do  not,  so  also  it  yields  an  anil  when  its  aniline  salt  is 
boiled  with  water  or  is  allowed  to  stand,  whilst  the  other  two  form 
aniline  salts  that  are  not  so  changed. 

That  the  property  of  forming  anilides  on  heating  aqueous  solutions 
of  the  aniline  salts  is  characteristic  of  certain  unsaturated  acids,  and  is 
not  shown  by  poly  basic  saturated  fatty  acids,  is  borne  out  by  thenegative 
results  obtained  from  oxalic,  malonic,  succinic,  tartaric,  citric,  cam- 
phoric, pyrotartaric,  and  mucic  acids.  H.  B. 

Nitrosotoluidines.  By  P.  Mehne  (Ber.,  21,  729—7Sb).—Nitroso~ 
metatoluidine,  NHz'CeHgMe-NO,  [Me  :  NH  :  NO  =  I  :  3  :  6],  is  prepared 
by  heating  a  mixtui'e  of  1  part  of  nitrosometacresol,  15  parts  of  dry 
ammonium  acetate,  and  5  parts  of  ammonium  chloride  with  constant 
stirring  on  the  water-bath  for  about  half  an  hour,  the  reaction  being 
facilitated  by  the  addition  of  some  powdered  ammonium  carbonate 
from  time  to  time.  It  crystallises  in  glistening,  steel-blue,  feathery 
needles,  which  are  green  by  transmitted  light,  melts  at  178°,  and  is 
nearly  insoluble  in  light  petroleum,  soluble  in  water,  readily  soluble  in 
alcohol,  ether,  hot  benzene,  and  chloroform.  It  dissolves  in  dilute 
acids  with  yellowish-red  coloration,  and  when  heated  with  alkalis  is 
reconverted  into  nitrosocresol  with  evolution  of  ammonia. 

Nitroso-orthotoluidine,  [Me  :  NH  :  XO  =  1  ;  2  :  5],  is  prepared  from 
nitroso-orthocresol  in  like  manner  to  the  meta-compound.  It  crystal- 
lises in  concentrically-grouped,  globular  aggregates  of  small,  green 
needles  with  bluish  reflex,  and  is  very  sparingly  soluble  in  light 
petroleum,  more  readily  in  water,  readily  soluble  in  ether,  alcohol,  hot 
benzene,  and  chloroform.  It  is  less  stable  than  the  meta-compound ; 
when  heated,  it  suffers  slight  decomposition  at  60°,  and  melts  at  115 — 
116°  with  feeble  explosion  ;  when  heated  with  aqueous  soda,  it  yields 
ammonia  and  sodium  nitrosophenol.  When  reduced  with  tin  or  zinc 
and  hydrochloric  acid,  both  nitrosotoluidines  yield  chlorinated  products 
difficult  to  purify ;  these  products  were  therefore  oxidised  with 
chromic  acid,  when  in  each  case  the  same  toluquinone  (m.  p.  70 — 
71°)  was  obtained.  This  renders  it  very  probable  that  in  each  the 
nitroso-  and  amido-groups  are  in  the  para-positions  relatively  to  one 
another,  further  proof  of  this  is  obtained  in  the  fact  that  both  nitroso- 
compounds  yield  the  same  toluquinonedioxime  when  treated  with 
hydroxylamine  hydrochloride. 

Toluqui7wnedioxime,  [Me  :  NOH  :  NOH  =1:2:5],  so  obtained 
forms  small,  yellow,  microscopic  needles,  turns  brown  at  210°, 
explodes  vigorously  at  284°,  and  is  soluble  in  hot  water,  alcohol,  and 
ether,  very  sparingly  in  benzene  and  chloroform,  insoluble  in  light 
petroleum.  When  oxidised  in  alkaline  solution,  it  yields  2  :  h-dinitroso- 
toluene ;  this  is  yellow,  noncrystalline,  turns  brown  at  125°,  melts 
with  slight  explosion  at  144°,  can  be  sublimed,  and  distils  readily  with 
steam.  It  is  probable  that  the  last  two  compounds  are  identical  with 
those  described  by  Nietzki  and  Guitermann  (this  vol.,  p.  471). 

A.  J.  G. 
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Laws  of  Substitution  of  the  Aromatic  Amines.  By  L.  Limpach 
(Ber.,  21,  640 — 642). — In  this  and  the  following  investigation  of  the 
laws  governing  the  substitution  of  methyl  for  hydrogen  in  the  benzene- 
ring  in  aromatic  amines,  the  methylation  was  effected  by  heating 
the  hydrochloride  of  the  amine  with  methyl  alcohol  in  molecular  pro- 
portion at  250 — 300°  under  pressure. 

Aniline  yields  mesidine,  1:8:  4-metaxylidine  and  paratoluidine, 
not  even  traces  of  either  ortho-  or  meta-toluidine  being  ever  observed. 
From  this  it  follows  that  the  methyl-group  first  takes  the  para-position 
to  form  paratoluidine,  next  by  entering  one  of  the  ortho-positions, 
forms  1:3:  4-metaxylidine,  and  finally  by  occupying  the  other  ortho- 
position  yields  mesidine. 

Ortho-  and  para-toluidine  both  yield  1:3:  4-metaxylidine  and 
mesidine.  As  shown  by  Hofmann,  1:3:  4-metaxylidine  yields  only 
mesidine.  Further  methylation  in  the  benzene-ring  could  not  be 
effected,  the  hydrogen-atoms  standing  in  the  meta-position  relatively 
to  the  ami  do-group  seeming  to  be  incapable  of  being  displaced  by 
alkyl-groups.  The  statement  of  Nolting  and  Baumann  (Abstr.,  1885, 
898)  as  to  the  methylation  of  1  :  3  :  4-metaxylidine  is  incorrect. 

A.  J.  G. 

Methylation  of  Symmetrical  Metaxylidine.  By  L.  Limpach 
(Ber.,  21,  643 — 646). — The  methylation  was  effected  as  described  in 
the  preceding  Abstract.  Symmetrical  metaxylidine  yields  isocumidine, 
[NHa  :  (Me)3  =  1:3:4:  5],  which  on  further  methylation  yields 
Hofmann's  pentamethylamidobenzene  (Abstr.,  1885,  1128),  and  a  new 
tetramethylamidobenzene ;  these  can  be  separated  by  treatment  with 
boiling  water,  in  which  the  latter  alone  dissolves. 

Tetramethylamidobenzene,  [NHo  :  (Me)4  =  1:2:3:4:5],  crystal- 
lises in  splendid,  nacreous  plates,  melts  at  66°,  sublimes  readily,  boils 
at  259 — 260°  (uncorr.),  and  then  solidifies  in  large  prisms  which 
melt  at  64°.  The  forrayl  compound  crystallises  in  silky  needles,  and 
melts  at  143 — 144°;  the  acetyl  compound  melts  at  169*5°. 

Tetramethylphenol,  CeHMci-OH,  prepared  by  mixing  the  sulphate  of 
the  base  with  a  nitrite  and  heating,  forms  long,  white  needles,  melts 
at  80 — 81°,  boils  at  248 — 250°  (uncorr.),  and  can  be  distilled  with 
steam. 

Metatoluidine  on  methylation  yields  1:2:  4-orthoxylidine.  Para- 
xylidine  yields  pseudocumidine,  and  this  on  further  methylation 
yields  the  known  tetramethylamidobenzene  (m.  p.  23 — 24°). 

A.  J.  G. 

Amides  of  Tribasic  Fatty  Acids.  By  A.  Schxetder  (Ber.,  21, 
660 — 671). — When  citric  acid  (1  mol.)  and  pseudocumidine  (3  mols.) 
are  heated  for  12  hours  at  160°,  a  mixture  of  tri-  and  di-cumidide  are 
formed,  and  can  be  separated  by  boiling  with  alcohol,  in  which  the 
dicumidide  is  the  more  soluble. 

Gitrotricumidide,  C6H504(NH*C9Hii)3,  forms  a  white,  microcrystal- 
line  powder,  melts  at  185°,  and  is  sparingly  soluble  in  alcohol,  insoluble 
in  water.  When  boiled  with  hydrochloric  acid  for  some  time,  it  is  con- 
verted into  cumidine  and  the  dicumidide. 

Citrodicumidide,  CgHn-NiCeHsOi'XH-CgHn,  forms  the  main  product 
in  the  reaction  described  above,  but  can  be  obtained  free  from  the  tri- 
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cnmidide  if  only  2  mols.  of  pseudocumidine  are  employed.  It  crystal- 
lises in  prisms,  seemingly  of  the  hexagonal  system,  melts  at  173°,  is 
insolnble  in  water  and  ether,  readily  soluble  in  alcohol,  benzene,  acetic 
acid,  and  chloroform.  It  is  stable  towards  acids,  but  is  converted  by 
alkalis  into  citrodicumidic  add,  COOH-CsHgOs  (IS'H'CgHiOo ;  this  forms 
leafy  crystals,  melts  at  194°,  is  insoluble  in  water,  readily  soluble  in 
alcohol,  benzene,  and  acetic  acid.  The  sodium  salt  forms  white 
needles,  melts  at  235 — 236°,  and  is  very  sparingly  soluble  in  water. 

Cmnidine  citrate,  C6H807*C9Hi3lS',  is  obtained  by  adding  cumidine  to 
a  hob  alcoholic  solution  of  citric  acid  ;  it  forms  nodular  crystals,  melts 
at  132 — 133°,  and  does  not  yield  citrocumidic  acid  when  heated,  but  is 
resolved  into  its  components. 

Gitrohenzidilic  acid,  Ci2H8<1-j^tt./-iq^C3H4(OH)*COOH,  is  prepared 

by  heating  an  intimate  mixture  of  citric  acid  and  benzidine  at  140 — 
150°  for  four  to  five  hours.  It  forms  a  white,  crystalline  powder,  which 
under  the  microscope  seems  to  be  rhombic,  begins  to  decompose  at 
260°,  and  carbonises  at  above  300°  without  melting,  is  sparingly  soluble 
in  boiling  alcohol,  readily  in  acetic  acid,  and  is  insoluble  in  ether, 
benzene,  light  petroleum,  chloroform,  and  carbon  bisulphide.  The 
salts  are  amorphous. 

Normal  henzidine  citrate,  2C6Hg07,3Ci2Hi2N2,  is  a  white,  amorphous 
powder,  soluble  in  water,  alcohol,  and  acetic  acid. 

NH 

Gitrotoluylenediamide,  C6H504<^^ >C7H6,  is  prepared  by  heating 

citric  acid  and  toluylenediamine  (m.  p.  99°)  in  molecular  proportion 
for  a  day  at  120 — 130° ;  it  forms  microscopic,  seemingly  octa- 
hedral crystals,  decomposes  at  187°,  and  can  only  be  dissolved  by  very 
long-continued  boiling  with  alcohol.  Normal  toluylenediamine  citrate 
was  also  prepared  as  a  slightly  yellow,  amorphous  powder.  The  action 
of  ethylenediamine  on  citric  acid  led  to  no  useful  result. 

Trinitrocitrotrianil,  OH-C3H4(CO-N'H'C6H4'N02)2,  prepared  by  ni- 
trating Pebal's  citrotrianil,  forms  yellow,  rhombic  crystals,  melts  at 
108°  with  decomposition,  and  is  soluble  in  ether,  nitrobenzene,  hot 
alcohol,  and  boiling  benzene.  When  reduced,  it  is  converted  into 
aniline,  and  other  products  which  could  not  be  obtained  in  a  pure 
state. 

When  sodium  citrate  is  heated  with  cyanuric  chloride,  it  yields 
sodium  cyanurate  and  citric  chloride. 

Benzidine  and  aconitic  acid  do  not  react  at  moderate  temperatures, 
whilst  at  higher  temperatures,  mixtures  are  formed  of  such  a  ifature 
as  to  be  unworkable. 

Aconitotoluylenediamic   acid,   C7H6<^-vT-rT /^/^^C*CH2'C00H,  is 

obtained  by  heating  a  mixture  of  toluylenediamine  and  aconitic  acid 
at  160 — 170°  ;  it  is  a  green,  amorphous  powder,  which  does  not  melt  at 
295°,  is  soluble  in  hot  acetic  acid,  insoluble  in  water,  alcohol,  ether, 
and  benzene,  and  soluble  in  alkalis. 

Attempts  to  prepare  the  amides  of  aconitic  acid  were  unsuccessful ; 
the  action  of  strong  aqueous  ammonia  on  ethyl  citrate  yields  citrazinio 
acid.  A.  J.  G. 
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Aromatic  Nitroso-bases.    By  L.  Wackeb  (Annalen,  234,  290— 

307). — Pai'anitrosopropylaniUney  Ns- -^NHPr*,  is  prepared  by  the 

action  of  alcoholic  hydrogen  chloride  on  the  nitrosamine  of  normal 
propylaniline.  It  resembles  nitrosoethylaniline  in  its  properties,  and 
forms  steel-blue,  needle-shaped  crystals.  It  melts  at  59",  and  dissolves 
readily  in  alcohol,  ether,  and  benzene.  It  forms  crystalline  salts  with 
hydrochloric,  sulphuric,  oxalic,  and  picric  acids.  Faranitrosopropyl- 
aniline-nitrosamine  melts  at  69°,  and  dissolves  in  alcohol  and  ether. 
Propylphenylenediamine  prepared  from  nitrosopropylaniline  hydro- 
chloride by  reduction  with  tin  and  hydrochloric  acid,  boils  at  281° 
without  decomposition.  It  is  soluble  in  alcohol,  ether,  and  benzene, 
and  forms  a  crystalline  hydrochloride,  NH2-C6H4']S'HPr,2HCl.  By 
heating  with  aqueous  soda,  nitrosopropylaniline  is  decomposed  into 
propylamine  and  nitrosophenol. 

Paranitroso-isohutylaniline  forms  steel-blue  crystals,  melts  at  93 — 
94°,  and  forms  a  crystalline  hydrochloride.  The  nitrosamine  is 
soluble  in  alcohol,  ether,  and  benzene.  Isehutylphenylenediamine 
melts  at  39°.  The  hydrochloride  is  soluble  in  water,  but  insoluble  in 
ether.  Nitroso-isobutylaniline  is  decomposed  by  boiling  solutions  of 
alkalis,  yielding  isobutyl amine  and  nitrosophenol. 

The  preparation  of  nitroso-a-dinaphthylamine  has  been  described  by 
Fischer  and  Hepp  (Abstr.,  1887,  729).  By  reducing  the  acid  solution 
with  tin,  or  the  alcoholic  solution  with  ammonium  sulphide,  amido-a- 
dinaphthylamine  is  obtained.  The  nitroso-compound  is  decomposed 
by  boiling  with  dilute  sulphuric  acid  into  a-naphthylamine  and 
a-nitrosonaphthol. 

Mtrosophenyl-<x-naphthylamine  under  similar  treatment  splits  np 
into  a-nitrosonaphthol  and  aniline.  Reduction  with  tin  and  hydro- 
chloric acid  converts  it  into  a-amidophenylnaphthylamine.  This 
substance  must  have  the  constitution  represented  by  the  formula 
NHPh-CioH4-NH2.  W.  C.  W. 

Nitramine  from  Mesidine.  By  E.  A.  Klobbie  (Fee.  Trav. 
Chim.,  6,  31 — 35). — Mesitylene  was  added  gradually  to  cooled  nitric 
acid  of  sp.  gr.  1*5,  and  the  small  quantity  of  trinitro-derivative 
formed  was  separated  by  recrystallisation  from  boiling  alcohol.  A 
warm  saturated  alcoholic  solution  of  the  nitromesitylene  was  heated 
in  sealed  tubes  at  110 — 115°  with  a  concentrated  aqueous  solution  of 
ammonium  sulphide,  and  the  nitromesidine  was  separated  from  the 
precipitated  sulphur  by  solution  in  alcohol,  from  which  it  crystallises 
in  yellow  needles  melting  at  73°.  When  treated  with  nitrous  acid,  it 
yields  mononitromesitylene.  This  was  reduced  by  means  of  tin  and 
hydrochloric  acid,  and  the  mesidine  thus  obtained  was  heated  in 
sealed  tubes  at  220 — 230°  for  48  hours  with  methyl  alcohol  and 
hydrochloric  acid  in  the  same  proportions  as  in  the  preparation  of 
dimethylorthotoluidine  (Abstr.,  1879,  311).  In  this  way,  dimethyl- 
mesidine,  boiling  at  213 — 216°,  is  obtained,  and  this  is  dissolved  in  its 
own  volume  of  concentrated  sulphuric  acid,  added  gradually  to  10  or 
12  times  the  weight  of  nitric   acid  of  sp.  gr.  1*5,  boiled  for  a  short 
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time,  poured  into  cold  water,  and  the  precipitate  crystallised  from 
alcohol.  The  product  forms  yellowish,  opaque  crystals  of  the  compo- 
sition C10H12N4O6,  very  slightly  soluble  in  cold  alcohol.  The  two 
hydrogen-atoms  in  mesidine  have  been  displaced  by  nitroxyl-groups, 
and  the  third  nitroxyl-group  must  either  have  displaced  methyl  from 
the  benzene  nucleus,  which  is  improbable,  or  have  displaced  one  of 
the  methyls  in  the  amido-group.  In  that  case,  the  product  is  dinitro- 
mesitylene  methylnitr amide,  C6Me3(IS'02)2'NMeN02.  It  melts  at  137 — 
138°,  is  easily  soluble  in  benzene,  ethyl  acetate,  and  acetone,  slightly 
soluble  in  ether  and  acetic  acid,  almost  insoluble  in  light  petroleum. 
With  potash  it  yields  no  ammonia  and  no  coloration,  this  result  being 
due  to  the  influence  of  the  meta-position  of  the  nitroxyl.  Reduction 
with  tin  and  hydrochloric  acid  does  not  yield  satisfactory  results; 
reduction  with  ammonium  sulphide  in  sealed  tubes  at  120°  yields 
yellow  needles  melting  at  137°.  C.  H.  B. 

Paranitrosodiphenylamine.  By  M.  Ikuta  {Annalen,  243,  272 
— 289). — The  preparation  and  many  of  the  properties  of  paranitroso- 
diphenylamine have  been  recently  described  by  0.  Fischer  and  Hepp 
(Abstr.,  1887,  244).  This  substance  dissolves  in  strong  solutions  of 
alkalis,  forming  salts  which  are  decomposed  by  carbonic  anhydride, 
the  nitrosodiphenylamine  being  precipitated  in  a  pure  state.  The 
picrate  is  deposited  from  an  ethereal  solution  in  crystals.  It  is 
decomposed  by  boiling  with  alcohol  or  ether.  The  base  dissolves  in 
acetic  anhydride,  yielding  the  acetylamine  NPhAc*C6H4*NO,  a  sub- 
stance crystallising  in  red-coloured  prisms  and  melting  at  96 — 97°. 
It  is  freely  soluble  in  ether,  alcohol,  and  benzene.     The  nitrosamine 

•CeHiv 
Nv- /NPh'NO,  forms  yellowish-green  plates  soluble  in  benzene, 


alcohol,  and  ether.  It  melts  at  98°  with  decomposition,  and  yields 
Liebermann's  reaction  with  phenol  and  sulphuric  acid. 

Paranitrosodiphenylamine  is  decomposed  by  boiling  with  alkalis  or 
dilute  sulphuric  acid,  yielding  paranitrosophenol  and  aniline.  It  is 
completely  reduced  by  alcoholic  potash  at  150°,  or  more  easily  by  the 
action  of  tin  and  hydrochloric  acid,  forming  paramidodiphenylamine. 
This  amido-base  melts  at  66"  and  dissolves  in  ether  and  alcohol.  The 
sulphate  is  crystalline  and  is  almost  insoluble  in  cold  water.  Ferric 
chloride  produces  in  the  aqueous  solution  of  the  hydi-ochloride  a  red 
coloration  which  changes  to  green. 

Diazodiphenylamine  sulphate  forms  golden  needles.  It  is  identical 
with  the  substance  Fischer  and  Hepp  obtained  by  treating  paranitroso- 
diphenylamine with  excess  of  sodium  nitrite  and  dilute  sulphuric 
acid.  The  relation  between  azophenine  and  nitrosodiphenylamine  has 
already  been  discussed  by  Fischer  and  Hepp  (Abstr.,  1887,  1105). 

The  sulphate  of  diazodiphenylamine  is  converted  into  parachlorodi- 
phenylamine  by  treatment  with  a  10  per  cent,  cuprous  chloride  solu- 
tion. This  is  a  feeble  base.  It  melts  at  74°,  and  dissolves  freely  in 
ether,  alcohol,  benzene,  methyl  alcohol,  and  light  petroleum.  The 
nitrosamine,  NO*NPh'C6H4Cl,  forms  four-sided  plates,  melts  at  88°, 
and  dissolves  freely  in  alcohol  and  ether.      The   ethereal   solution 
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deposits  crystals  of  paranitrosochlorodiphenylamine  hydrochloride  on 
the  cautious  addition  of  alcoholic  hydrogen  chloride. 

Pardnifrosochlorodiphenylamine  melts  at  158 — 159*,  and  crystal- 
lises in  plates.  It  dissolves  in  alcohol,  ether,  chloroform,  and  benzene, 
also  in  sulphuric  acid  with  a  carmine  coloration.  When  treated  with 
aniline  hydrochloride  and  aniline,  it  yields  an  azophenine-derivative 
melting  at  230°.  W.  C.  W. 

Action  of  Catechol  on  Alkylenediamines.  By  C.  Ris  (Ber., 
21,  378—386;  compare  Absir.,  1887,  722). — Ethj/leneorthophenylene- 
diamine  hydrochloride,  2C8HioN'2,3HCl,  crystallises  in  colourless, 
lustrous  scales,  melts  at  150"  with  decomposition,  and  is  readily 
soluble  in  water  and  alcohol.  The  ace^iyZ- derivative,  C8H8N2AC2,  crys- 
tallises in  small,  white  granules,  melts  at  144°,  boils  with  partial 
decomposition  at  350°  and  is  readily  soluble  in  hot  water,  alcohol, 
benzene,  and  chloroform,  sparingly  soluble  in  ether  at  the  boiling 
point.  When  heated  with  excess  of  methyl  iodide  and  methyl  alcohol 
for  six  hours  at  100 — 110°,  the  base  is  converted  into  the  methiodide 
of  dimethylethylene-orthophenylenediamine,  CgHgT^oMeojMel,  which  crys- 
tallises from  a  dilute  alcoholic  solution  in  compact,  colourless  scales, 
melts  above  200°  with  decomposition,  is  readily  soluble  in  hot  water 
and  alcohol,  sparingly  soluble  in  benzene  and  ether,  and  is  not  decom- 
posed by  heating  with  aqueous  soda  or  hydrochloric  acid.  On  treat- 
ment in  aqueous  solution  with  silver  oxide,  it  is  converted  into  the 
ammonium- base,  which  forms  a  syrupy  liquid  haying  a  strongly 
alkaline  reaction,  and  yields  a  platinochloride, 

(08H8N2Me2,MeCl)2PtCl4, 

crystallising  in  small,  lustrous,  yellow  scales.  If,  however,  ethylene- 
orthophenylenediamine  is  heated  with  methyl  iodide  alone  at  100 — 
110°,  the  me^%Z-derivative,  CsHgNgMe,  is  the  sole  product.  It  is  a 
bright-yellow  oil,  which  boils  for  the  most  part  at  273 — 275°,  is 
miscible  with  the  ordinary  organic  solvents,  and  gives  a  pure  blue 
colour  on  treatment  with  ferric  chloride.  This  compound  is  also 
formed  during  the  evaporation  of  the  solution  of  the  ammonium-base 
of  the  dimethyl-derivative,  and  can  be  obtained,  together  with  am- 
monia, methylamine,  carbon,  and  methyl  iodide  by  the  dry  distillation 
of  the  corresponding  methiodide. 

NH 

Propylene-orthophemjlenediamine.  C6H4<^^TT^C2H3-Me,   is    formed 

when  1  gram  of  catechol  is  heated  with  2*6  grams  of  propyl enedi- 
amine  at  200°  for  seven  hours.  It  crystallises  from  light  petroleum 
in  colourless,  lustrous  scales,  melts  at  72°,  boils  at  283 — 284°,  and  is 
readily  soluble  in  alcohol,  benzene,  chloroform,  and  hot  water.  The 
aqueous  solution  is  coloured  a  pure  blue  by  ferric  chloride  and  the 
colour  changes  to  green,  yellowish-green,  and  finally  reddish-brown  on 
addition  of  much  hydrochloric  acid ;  the  resulting  solution,  however, 
regains  its  original  blue  colour  on  boiling  or  on  dilution  with  water. 
The  hydrochloride,  2C9Hi2N2,3H.Cl,  is  a  pale  rose-coloured,  crystal- 
line powder  readily  soluble  in  water  and  alcohol ;  the  picrate, 
3C9Hi2N2,2C6H3(N02):rOH,    crystallises    in    slender,    sulphur-yellow 
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needlos,  decomposes  at  160 — 161**  with  the  evolution  of  g^as,  and  is 
soluble  in  benzene.  W.  P.  W. 

Aromatic  Nitroso-bases.  By  E.  Kock  (Amialen,  243,  307 — 
313). — Efhylorthotoluylenediamine  is  prepared  by  the  reduction  of 
the  paranitroso-ethylorthotoluidine  described  by  Fischer  and  Hepp 
(Abstr.,  1887,  244).  It  is  a  liquid  boiling  at  264  (corr.)  and  miscibJe 
with  ether.  The  hydrochloride  melts  at  124°  with  decomposition  ;  it 
is  crvstalline  and  deliquescent.  Paranitrosomethylorthotoluidine, 
CsHio^^aO  (from  orthotolylmethylnitrosamine),  forms  green  plates. 
It  melts  at  151°  and  is  decomposed  by  sodium  hydroxide,  yielding 
methylamine  and  paranitroso-orthocresol.  Oxidation  with  potassium 
permanganate  converts  it  into  paranitromethylorthotoluidine.  The 
nitro-product  forms  greenish-yellow  needles  and  melts  at  134°. 

Paranitroso-oc-naphthylethylamine  dissolves  in  benzene,  alcohol,  and 
chloroform,  and  melts  with  decomposition  at  133°.  The  hydro- 
chloride, Ci2lIi2l^20,HCl,  is  sparingly  soluble  in  dilute  hydrochloric 
acid.  The  picrate  melts  with  decomposition  at  174°.  The  sodium  salt, 
CiaHisNaOaNa,  forms  white  scales  soluble  in  water  and  alcohol,  forming 
orange-coloured  liquids.  The  base  is  decomposed  by  sodium  hydr- 
oxide into  nitroso-a-naphthol  and  ethylamine,  and  by  reduction  with 
tin  and  hydrochloric  acid  is  converted  into  ethyl-oi-naphthijlenedi- 
amine  hydrochloride.  This  salt  melts  at  152°.  The  picrate  melts  at 
180°,  and  is  deposited  from  a  hot  aqueous  solution  in  needles.  The 
diamine  has  not  been  isolated.  W.  C.  W. 

Relation  between  Hydrazides  and  Azo-compounds.    By  A. 

Bernthsen  (Ber.^  21,  743 — 745). — The  author  points  out  that  the 
peculiar  properties  of  the  compound  of  phenylhydrazine  with  acridyl- 
aldehyde  (Abstr.,  1887,  859)  would  seem  to  be  due  to  another  of  those 
changes  from  hydrazines  to  azo-compounds  to  which  attention  was 
first  called  by  the  work  of  Japp  and  Klingemann  (Ber.,  20,  2942, 
3284,  3398).  A.  J.  G. 

Nitrocymene  and  Azocymene.  By  G.  Shumoff  (J.  Buss. 
Chem.  Soc,  1887,  118 — 122). — Cymene,  prepared  partly  by  the  action 
of  phosphorus  sulphide  on  camphor,  partly  from  cumin  oil,  is  dis- 
solved in  glacial  acetic  acid,  and  to  the  solution,  cooled  with  ice  and 
snow,  a  mixture  of  nitric  acid  of  sp.  gr.  1*52  is  added.  After 
addition  of  water,  the  nitrocymene  is  extracted  with  ether  and 
reduced  by  means  of  sodium  amalgam.  The  azocymene  obtained 
in  this  way  forms  ruby-coloured  plated,  melts  at  86°,  is  easily  soluble 
in  benzene,  less  so  in  alcohol.  It  is  soluble  without  alteration  in 
sulphuric  and  acetic  acids,  but  insoluble  in  hydrochloric  acid. 

Zutkowsky  finds  that  the  crystals  are  rhombic  :  a  :  &  :  c  = 
0-978284  :  1 : 1-567289.  The  principal  forms  are  the  basic  pyramid 
(111)  and  the  pinacoid  (001).  B.  B. 

Orthamidoazo  -  compounds  of  Xylene  and   Pseudocumene. 
By  T.  ZiNCKE  and  H.  Jaenke  (Ber.,  21,  540 — 548). — Orthamidoazo- 
YOL.  LIV.  2  i 
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xylene  can  be  diazotised  in  presence  of  excess  of  acid  in  alcoholic 
solution  by  nitrons  acid  or  sodium  nitrite. 

The  hydrochloride  of  the  diazo-compound  forms  small,  reddish- 
brown  needles  ;  the  nitrate  crystallises  in  wide  needles  rather  sparingly 
soluble.  The  sulphate  forms  almost  brick-red  needles.  When  the 
salts  are  heated  with  alcohol,  an  azo-compound  is  formed  identical 
with  that  obtained  by  oxidising  the  diazohydride.  The  diazoperhromide, 
CieHnNiBrg,  crystallises  in  blood-coloured  needles  which  melfc  with 
decomposition  at  127 — 129°. 

The  diazo-imide,  C^JI^tN^,  is  prepared  by  the  action  of  alcoholic 
ammonia  on  the  dry  perbromide  in  presence  of  much  ether,  and  crvs- 
tallis^s  from  light  petroleum  in  stellate  groups  of  thick,  red  needles 
readily  soluble  in  ether ;  it  melts  at  77°,  decomposes  at  85°,  and 
detonates  when  quickly  heated. 

The  diazohydride,  Ci6Hi8l^45  is  obtained  in  a  manner  similar  to  the 
tolyl-compound.  It  forms  small,  yellowish,  monoclinic  prisms,  melts 
at  136 — 137°,  is  insoluble  in  water,  readily  soluble  in  acetic  acid  and 
benzene,  and  in  its  behaviour  resembles  that  of  the  diazohydride  from 
orthamidoazotoluene  (Abstr.,  1886,  795).  Nitric  acid  converts  it  into 
the  diazo-nitrate,  and  silver  oxide  converts  it  into  azoxylene. 

Metapara-azoxylene,  CieHiglNTs  [Me  :  Me  :  N  :  N  :  Me  :  Me  = 
1:2:4:5:1:3],  is  prepared  from  the  diazo-salts  of  orthamido- 
azoxylene  or  from  the  diazohydride.  The  yield  is  small  and  the  puri- 
fication difficult.  It  crystallises  from  alcohol  in  small,  bright-red 
plates  which  melt  at  46 — 47°,  and  is  readily  soluble. 

When  a  cooled  solution  of  orthamido-azoxylene  in  20  parts  of  glacial 
acetic  acid  is  treated  with  an  excess  of  a  concentrated  solution  of 
potassium  dichromate,  and  the  solution,  after  some  hours,  precipitated 
with  water,  the  compound  CieHnNa  is  obtained.  This  crystallises  in 
yellowish,  monoclinic  prisms  melting  at  83 — 85°.  The  compound  is 
also  formed  when  the  diazoamide,  CieHnNg,  is  boiled  in  alcoholic 
solution. 

The  fZm^o-compound  of  orthamidopseudocumene  is  best  prepared 
by  passing  nitrous  anhydride  into  the  solution  of  the  latter  compound 
in  glacial  acetic  acid.  The  perbromide  forms  a  dark-red  crystalline 
precipitate  melting  at  122 — 124°  with  decomposition.  The  diazo- 
imide,  C18H21N5,  prepared  from  the  perbromide  crystallises  in  thick, 
red  needles  which  melt  at  90 — 91°  with  decomposition  and  detonate 
when  quickly  heated.  When  the  solution  of  the  diazo-imide  in 
glacial  acetic  acid  is  heated,  the  compound  C18H21N3  is  formed. 

The  diazo -hydride,  CisHaoI^^i,  prepared  by  reducing  the  diazochloride 
with  stannous  chloride,  crystallises  from  alcohol  in  small,  lustrous, 
almost  colourless,  hexagonal  plates  melting  at  151 — 153° ;  it  dissolves 
rather  readily  in  hot  alcohol,  glacial  acetic  acid  and  benzene,  sparingly 
in  ether  and  light  petroleum.  The  compound  C18H21N3  is  also  formed 
when  orthamidopseudocumene  is  dissolved  in  20  parts  of  glacial 
acetic  acid  and  a  slight  excess  of  concentrated  solution  of  potassiam 
dichromate  added  in  drops.  It  is  afterwards  precipitated  with  water 
and  crystallised  from  glacial  acetic  acid  and  then  from  methyl  alcohol. 
It  forms  large,  lustrous,  whitish  plates  which  melt  at  83 — 85°.     The 
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constitution  of    the  compound  is   provisionally  represented   by   the 

.N 
formula  C6HMe3<'  I  ^N-CeHMea. 


"^N^  N.  H.  M. 

Quinonedioximes.  By  R.  Nietzki  and  A.  L.  Guitermann  (Ber., 
21,  428—484;  compare  Abstr.,  1887,  575).— The  most  convenient 
method  of  preparing  quinonedioxime  (loo.  cit.)  is  by  the  action  of 
hydroxylamine  on  nitrosophenol.  It  crystallises  in  two  modifications, 
probably  differing  in  the  amount  of  water  they  contain,  namely, 
short,  colourless  needles,  and  long,  slender,  yellow  needles  which  fall 
to  a  colourless  powder  on  drying.  Although,  like  all  other  para- 
dioximes,  it  resembles  the  orthodioximes  in  general  behaviour,  yet  it 
is  sharply  distinguished  from  the  latter  by  its  not  forming  an 
anhydro-compound ;  thus  when  heated  with  acetic  anhydride  it  yields 
the  diacetyl  compound,  C6H4(NOAc)2,  which  forms  colourless  needles 
and  is  sparingly  soluble  in  water  and  ether,  more  readily  in  alcohol, 
very  readily  in  acetic  acid.  The  paradioximes  and  the  dinitroso- 
compounds  derived  from  them,  when  treated  with  concentrated  nitric 
acid,  are  converted  into  the  corresponding  dinitro-derivatives  ;  with 
quinonedioxime  this  furnishes  the  most  convenient  method  of  pre- 
paring paradinitrobenzene. 

Toluquinonedioxime  is  best  prepared  by  suspending  nitroso-ortho- 
cresol  in  60  to  60  parts  of  water,  adding  the  calculated  amount  of 
hydroxylamine,  and  heating  for  10  hours  at  60 — '?0°  ;  it  is  also  formed, 
although  not  so  readily,  from  the  meta-compound.  It  forms  yellow 
needles,  which  become  colourless  on  drying,  explodes  at  220°  without 
melting,  and  on  filtration  becomes  strongly  electrical.  The  diacetyl 
compound  crystallises  in  colourless  needles,  and  melts  at  120°.  When 
oxidised  with  potassium  ferricyanide  in  alkaline  solution,  it  yields 
dinitrosotoluene ;  this  compound,  C7H6(NO)2,  has  only  been  obtained 
as  an  amorphous,  yellow  powder,  is  insoluble  in  all  solvents  except 
acetic  acid,  and  is  far  more  volatile  than  dinitrosobenzene ;  it  sub- 
limes markedly  at  100",  and  distils  with  steam — although  with  partial 
decomposition  ;  it  melts  at  V6Z^. 

Faradinitrotoluene  [Me  :  NO  :  NH  =  1 :  2  :  5]  is  obtained  by  treating 
toluquinonedioxime  or  the  dinitroso-compound  with  fuming  nitric 
acid  ;  it  forms  tufts  of  pale-yellow,  moderately  thick  needles,  and 
melts  at  48°. 

oc-Naphthaquinonedioxime,  CioH6(NOII)2,  is  prepared  by  suspending 
5  grams  of  a-nitroso-a-naphthol  in  500  c.c.  of  water,  adding  t1ie 
necessary  quantity  of  hydroxylamine  hydrochloride  and  then  so  much 
alcohol  that  all  dissolves  on  warming ;  the  whole  is  then  heated  for 
two  days  in  a  reflux  apparatus.  It  forms  slender,  colourless  needles 
melting  at  207°  with  decomposition,  and  yields  an  acetyl-derivative 
which  crystallises  in  colourless,  interlaced  needles,  and  melts  at  160°. 
It  yields  paradiamidonaphthalene  on  reduction,  and,  when  oxidised 
Avith  potassium  ferricyanide  in  alkaline  solution,  is  converted  into 
1  :  ii-dinitrosonapliflmlene ;  this  forms  a  yellow,  non- volatile  powder, 
insoluble  in  all  indifferent  solvents ;  it  explodes  at  120°. 

A.  J.  G. 
2  i  2 
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Manufacture  of  Rosaniline  by  the  Arsenic  Acid  Process.  By 
O.  MiJHLHAUSER  {iJingl.  polyt.  /.,  266,  455 — 467,  503 — 517,  and  547 — 
663). — The  preparation  of  rosaniline  by  heating  aniline  with  arsenic 
aoid  was  patented  almost  simultaneously  by  Medlock  and  Nicholson 
in  1860.  In  the  same  year  Girard  and  de  Laire  patented  the  process 
in  France,  whilst,  in  1864,  Dawson  obtained  a  patent  according  to 
which  the  dye  was  prepared  by  heating  aniline  under  pressure  with  an 
aqueous  solution  of  arsenic  acid.  The  proportions  of  aniline  and 
arsenic  acid  used  by  different  manufacturers  have  varied  very  much ; 
that  now  used  which  is  found  to  give  the  best  results  is  1  mol.  of 
arsenic  acid,  AS2O5,  to  2  mols.  of  aniline.  This  mixture  is  heated  in 
vertical  cast-iron  boilers  provided  with  stirrers.  The  charge  consists 
of  570  kilos,  of  syrupy  arsenic  acid  of  74°  B.  and  340  kilos,  of  aniline 
oil  of  1*008  sp.  gr.  It  is  heated  gradually  to  about  120°,  then  more 
rapidly  to  180°,  after  which  the  temperature  is  regulated  so  that  the 
melt  is  finished  during  the  next  two  hours,  the  final  temperature  being 
185 — 189°.  The  crude  melt  contains  the  following  ingredients  : — 
Arsenious  acid,  arsenic  acid,  pararosaniline,  methyl pararosani line, 
dimethylpararosaniline,  chrysaniline,  methylchrysaniline,  violaniline, 
manvaniline,  brown  colouring  matters,  and  humus-like  substances  of 
unknown  composition.  Phenylated  substances  are  formed  when  the 
quantity  of  aniline  exceeds  the  proportion  of  2  mols.  to  1  mol.  of 
arsenic  acid.  The  oil  mostly  used  has  a  sp.  gr.  of  1*008,  distils 
between  190°  and  198°,  and  is  obtained  by  mixing  1  part  of  aniline  with 
2  parts  of  commercial  toluidine.  As  the  latter  always  contains  36 
per  cent,  of  paratoluidine  and  about  64  per  cent,  of  orthotoluidine, 
the  composition  of  the  aniline  oil  is  33*3  per  cent,  of  aniline,  24  per 
cent,  of  paratoluidine,  and  42- 7  per  cent,  of  orthotoluidine. 

The  crude  melt  is  allowed  to  cool,  broken  up  roughly,  and  boiled  up 
with  water.  The  liquor  is  run  into  crystallising  tanks  in  which  it  is 
treated  with  hydrochloric  acid  and  salt.  On  standing,  the  crude 
rosaniline  crystallises  out ;  this  is  purified  by  recrystallisation.  The 
different  operations  are  described  in  detail  in  the  original  paper.  The 
author  also  gives  a  minute  account  of  the  preparation  of  rosaniline 
base  and  of  "cerise."  He  also  discusses  the  working  up  of  the  crys- 
tallisation residues,  the  preparation  of  maroon,  and  the  treatment  of 
residues.  D.  B. 

Azophenine  and  Quinonanilide.  By  0.  Fischer  and  E.  Hepp 
(Ber.,  21,  676 — 684). — The  anilidoethoxyquinonanilide  described  by 
Zincke  and  v.  Hagen  (Abstr.,  1885,  787)  is  obtained  when  1  part  of 
azophenine  is  heated  with  100  parts  of  alcohol  and  5  parts  of  sulphuric 
acid  for  one  hour  at  a  temperature  not  exceeding  70" ;  it  melts  at 
137°.  If  methyl  alcohol  is  substituted  for  ethyl  alcohol,  the  corre- 
sponding methoxy-compound,  melting  at  194°,  is  obtained.  The 
melting  points  given  by  Zincke  and  v.  Hagen  are  rather  low. 

When  azophenine  is  boiled  with  stannous  chloride  and  acetic  acid, 
it  is  reduced  to  a  colourless,  crystalline  substance,  stable  in  acid  solu- 
tion, but  converted  by  ammonia  into  a  red  base  which  yields  blue 
salts. 

Trichlorazophenine,  CsoH.iCljNi,   is  prepared  by  adding   1  part  of 
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nitrosodiphenylamine  in  small  portions  to  a  mixture  of  1  part  of  para- 
chloraniline  hydrochloride  and  5  parts  of  parachloraniline  heated  at 
70°;  it  forms  brownish-red  prisms,  melts  at  246°,  and  is  soluble  in 
alcohol.  A  different  substance  is  obtained  by  the  action  of  nitroso- 
phenol  on  parachloraniline  ;  it  forms  red  prisms,  melts  at  265°,  is 
insoluble  in  alcohol,  sparingly  soluble  in  benzene,  and,  although  not 
obtained  quite  pure,  seems  to  be  tetrachlorazophenine,  C3oH2oN4Ci4. 

By  the  action  of  nitroso-orthocresol  on  aniline,  Zincke  and  v.  Hagen's 
dianilidotoluquinonanilide  (Abstr.,  1883,  1118)  is  formed  ;  it  melts 
at  172 — 173°  (not  167°).  Diparatoluidotoluquinone-paratoluidide, 
CsgHagNgO,  is  prepared  in  like  manner  from  nitroso-orthocresol  and 
paratoluidine ;  it  crystallises  in  Bordeaux-red  plates  and  melts 
at  191°. 

The  authors  confirm  Brome's  statement  (this  vol.,  p.  491)  that  all 
three  nitroso-naphthols  yield  the  same  anilidoquinonanilide.  This 
substance  is  also  formed  from  benzeneazo-a-naphthol  with  aniline  and 
aniline  hydrochloride  at  100°,  from  benzeneazo-«-naphthylamine,  from 
nitroso-phenyl-a-naphthylamine,  from  benzeneazoethyl-a-naphthyl- 
amine,  and  from  benzeneazophenyl-a-naphthylamine.  In  the  last 
processes,  a  considerable  quantity  of  a  white,  crystalline  substance 
melting  at  191°,  of  the  formula  C34H28N4,  but  of  unknown  constitu- 
tion is  obtained ;  it  is  formed  in  smaller  amount  by  the  action  of  all 
nitroso-naphthols  on  aniline.  Anilidonaphthaquinonanilide,  from 
whatever  source  prepared,  yields  hydroxynaphthaquinone  and  aniline 
when  heated  with  moderately  concentrated  sulphuric  acid.  When 
reduced  with  zinc-dust  in  acid  solution,  it  gives  aniline  and  naph- 
thalene. 

BibromaniUdonaphthaquinonanilide,  C22Hi4Br2N20,  is  prepared  from 
a-nitroso-«-  or  /S-naphthol  by  fusion  with  parabromaniline  and  para- 
bromaniline  hydrochloride  ;  it  forms  long,  red,  interlaced  needles, 
melts  at  235°,  and  is  very  sparingly  soluble  in  alcohol,  more  readily  in 
benzene.     The  corresponding  dichloro -compo-and  melts  at  217 — 218°. 

On  the  whole,  the  authors  consider  that  azophenine  is  better  repre- 
sented by  the  formula  C30H24N4  than  by  C36H29N5,  that  proposed 
by  Witt  and  adopted  by  the  authors  in  their  previous  paper  (Abstr., 
1887,  1105).  There  can  be  no  doubt  of  the  intimate  relation  existing 
between  azophenine  and  quinonanilide,  and  in  confirmation  of  this  it 
is  now  shown  that  if  in  preparing  induline  by  heating  quinonanilide 
with  aniline  and  aniline  hydrochloride  at  170°,  the  experiment  is 
stopped  as  soon  as  the  melt  begins  to  turn  blue,  azophenine  is  con- 
tained in  the  product.  A.  J.  Gr. 

Action  of  Chloracetone  on  Diphenylthiocarbamide.    By  B. 

Pawlewski  (Ber.,  21,  401 — 405). — Acetonyldiphem/Uhiocarhamide, 
NHPh-CS-NPh'CH2-C0Me,  is  obtained,  as  its  hydrochloride,  by  the 
action  of  chloracetone  on  diphenylthiocarbamide.  It  crystallises  in 
long,  pale-yellow  prisms,  melts  at  139 — 140°  (uncorr.),  resolidifies  at 
110 — 112°,  and  is  insoluble  in  water,  sparingly  soluble  in  cold  alcohol. 
The  TiydrocJiloride,  Ci6Hi6SN20,HCl,  crystallises  in  long,  quadratic 
needles  and  melts  at  230 — 232°  (uncorr.)  ;  the  platinochloride, 
(Ci6Hi6SN20)2,H2PtCl65  is  insoluble  in  water  and  alcohol. 
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Ethyl  chlorocarbonate  and  thiocarbamide  react  to  form  a  componnd, 
]S'Ho-CS-NH-COOEt,HCl,  which  melts  at  117°.  Chloracetone  and 
thiocarbamide  yield  a  substance  of  the  formula 

]SrH2-CS-NH-CH3-COMe,HCl, 

meltino^  at  126°.     Similar  reactions  are  being  investigated. 

A.  J.  G. 

Substituted  Biurets.     By  B.  Kuhn  and  E.  Henschel  (Ber.,  21, 

604 — 506). — Triphenylbiuret  is  formed  when  diphenylcarbamide  is 
dissolved  in  an  excess  of  hot  phenyl  cyanate,  and  the  whole  heated  for 
half  to  one  hour  at  150"^ ;  at  a  higher  temperature,  it  decomposes  into 
diphenylcarbamide  and  phenyl  cyanate.  Diphenylbiuret  prepared 
from  monophenylcarbamide  melts  at  208 — 210°. 

Phenijlparaditolylbiuret,  C22H21N3O2,  melts  at  140°. 

Phenylbenzylparatolylbiuret,  C22H21N3O2,  crystallises  from  dilute 
alcohol  in  microscopic  needles  melting  at  95 — 104°. 

Paratritolylbiuret,  O23H23N3O2,  melts  at  155 — 156°. 

Orthoparaditolylbiuret,  C16H17N3O4,  is  prepared  from  paratolylcarb- 
amide  and  paratolyl  cyanate,  and  crystallises  from  dilute  alcohol  in 
white  needles  which  melt  between  216°  and  22  i°. 

DipJienyljparatolylhiuretj  C21H19N3O3,  melts  at  214 — 216°. 

N.  H.  M. 

Derivatives  of  Ortho-xylene.  By  H.  Strassmann  (J5er.,  21,  576 
— 581). — Ortho-xylylphthalimide,  C6H4Me-CH2-N:C8H402,  is  obtained 
by  healing  ortho-xylyl  bromide  and  potassium  phthalimide  at  200°  for 
half  an  hour;  the  product  crystallises  from  alcohol  in  white,  hexa- 
gonal forms,  melting  at  148 — 149°  ;  the  yield  is  76  per  cent,  of  the 
theoretical  amount. 

Ortlio-xylylphthalamic  acid^  COOH*C6H4*CO'NH*C6H9,  is  produced 
when  the  preceding  compound  is  boiled  with  soda  ;  it  melts  at  156°, 
and  crystallises  from  alcohol  in  needles. 

Ortho-xylylamine  hydrochloride  is  formed  when  xylylphthalimide  is 
heated  in  sealed  tubes  with  hydrochloric  acid ;  the  product  crystal- 
lises from  alcohol  in  transparent  needles,  and  when  treated  with 
alkalis  yields  ortho-xylylamine,  C6H4Me'CH./NH2,  which  is  a  colour- 
less liquid  boiling  at  202°.  The  platinochloride,  (C8HuN)2,HoPtCl6, 
crystallises  in  yel!ow  needles,  the  sulphate  in  prisms,  readily  soluble 
in  water,  and  the  picrate,  CsHnNojCeHaNyO:,  in  long,  yellow  needles, 
which  decompose  above  170"^  without  melting. 

Ortho-xylyHhiocarbamide,'NH.2'CS'l^H.-C8HQ,is  obtained  by  dissolving 
equivalent  weights  of  ortho-xylylamine  hydrochloride  and  potassium 
thiocyanate,  and  heating  the  residue  obtained  on  evaporation  at  140^^ 
for  some  time.  It  crystallises  from  water  in  white  needles,  melting 
at  167°,  and  turning  red  on  exposure  to  the  air. 

Ortho-xylyl  carbamide,  N'H2*CO*]S"H'C8H9,  is  prepared  in  a  similar 
manner  from  the  sulphate  of  the  base  and  potassium  cyanate ;  it 
crystallises  from  alcohol  in  radiating  moss-like  forms,  melting  at  172 
—173°. 

Ortho-xylylacetamide,  CsHg'NHAc,  is  formed  when  the  hydrochloride 


ORGANIC  CHEMISTRY.  475 

is  heated  with  sodium  acetate  and  acetic  anhydride;  it  crystallises 
from  alcohol  in  needles  melting  at  69°. 

Ortho-xyJyUhiocarhimide,  CSN'CsHg,  is  produced  when  an  ethereal 
solution  of  the  base  is  mixed  with  carbon  bisulphide,  and  then  dis- 
tilled with  mercuric  chloride ;  it  is  an  oil,  boiling  at  25(5°,  and  smell- 
ing strongly  of  radishes. 

Ortlio-xyhjleiiedi'plithalimide,  C6H4(CH3*N*.C8H402)2,  is  obtained  in 
almost  theoretical  quantities  by  gradually  heating  an  intimate  mix- 
ture of  xylylene  bromide  and  potassium  phthalimide  to  200° ;  it 
crystallises  from  acetic  acid  in  slender,  white  needles  melting  at  253°. 

OrtJio-xylyleiiediamine  hydrochloride  is  formed  when  the  preceding 
compound  is  heated  with  hydrochloric  acid  at  200°  for  two  hours  ; 
when  treated  with  potash,  it  yields  the  free  base. 

Ortho-xylylenediamine,  C6H4(CH2*NH2)2,  is  a  strongly  alkaline  liquid 
with  an  ammoniacal  smell,  and  attracts  carbonic  acid  from  the  air ; 
it  gives  a  yellowish-red  precipitate  with  ferric  chloride,  and  yields  the 
salt,  081^14^2^^2018,  in  yellow  plates,  when  precipitated  with  auiic 
chloride.  The  picrate,  06H4(0H2-N'H2,06H3N'3O7)3,  crystallises  in 
yellow  needles,  which  decompose  above  170°  without  melting. 

Orthodiacetylxylylenediamine,  08H8(NHAc)2,  crystallises  in  tufts  of 
needles  and  melts  at  146°.     OrtTiodibenzoylxylylenediamine, 

C8Hs(NHBz)2, 

obtained  by  heating  the  hydrochloride  with  benzoic  chloride  at  200°, 
crystallises  in  needles  melting  at  168°. 

Chloro-xylylenephthalirnide,  OH30l-06Hi-CH3-]Sr!C8H402,  is  prepared 
by  heating  xylylene  chloride  (1  mol.)  with  potassium  phthalimide 
1  mol.)  ;  it  crystallises  from  alcohol  in  prisms,  melting  at  140°,  and 
when  heated  with  hydrochloric  acid  yields  chloro-xylylamine  hydro- 
chloride, OH201-06H4-CH2-NH2,H01.  F.  S.  K. 

Tetrabenzylphosphonium  -  compounds.  By  B.  Ledermann 
(Ber.,  21,  405 — 409). — Tetrabenzylphos-phonium  iodide,  V{Ci^i)J.,  is 
prepared  by  heating  phosphonium  iodide  (1  mol.)  and  benzyl  alcohol 
(3  mols.)  in  sealed  tubes  at  100°  for  six  to  eight  hours  ;  it  crystallises 
well,  melts  at  191°,  and  is  sparingly  soluble  in  water,  more  readily  in 
chloroform,  ether,  and  alcohol.  The  chloride,  P(07H7)401,  prepared 
by  digesting  the  iodide  with  silver  chloride,  forms  white  crystals. 
The  sulphate,  (P028H28)4SO4,  also  forms  white  crystals.  The  platino- 
cJdoride,  (P028H28)2PtOl6,  is  obtained  as  a  yellow,  crystalline  preqipi- 
tate.  The  nitrate  and  bromide  both  form  white  crystals.  The  picrate 
forms  yellow  crystals.  The  mercurochloride,  P(07H7)4HgOl3  +  HgO, 
and  stannochloride  (P028Ho8)4SnOl6,  are  insoluble.  The  hydroxide 
could  not  be  formed,  as  moist  silver  oxide  is  without  action  on  the 
haloid  salts,  and  the  sulphate,  when  treated  with  barium  hydroxide, 
yields  tribenzylphosphine  oxide.  When  tetrabenzylphosphonium 
iodide  is  boiled  for  some  time  with  strong  alkalis,  tribenzylphosphine 
oxide  and  toluene  are  formed. 

The  oxygen  in  tribenzylphosphine  oxide  is  so  firmly  combined  that 
it  is  not  displaced  by  treatmeut  with  phosphoric  chloride  or  potassium 
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hvdrosulphide.     Experiments  made  with  a  view  to  isolate  tribenzyl- 
phosphine  were  unsuccessful.  A.  J.  G. 

Conversion  of  Ketones  and  Aldehydes  into  Acids  and  Acid 
Amides  by  Means  of  Ammoninm  Sulpliide.  By  C.  Willgerodt 
(Ber.,  21,  534 — 586). — The  compounds  formed  by  the  action  of 
ammonium  sulphide  on  methyl  aromatic  ketones  are  not  ketone-imides 
(Abstr.,  1887,  1046)  but  acid  amides,  accompanied  with  the  ammo- 
nium salts  of  the  corresponding  acids.  Phenyl  methyl  ketone  yielded 
plienylacetamide  and  phenylacetic  acid ;  paratolyl  methyl  ketone, 
paratolylacetamide  (m.  p.  185°),  and  paratolylacetic  acid  (m.  p. 
92°),  &c. 

Aromatic  ethyl  and  propyl  ketones  react  similarly  with  ammonium 
sulphide.  In  the  case  of  paratolyl  ethyl  ketone,  the  reaction  takes 
plnce  at  250°.  From  a-naphthyl  ethyl  ketone  and  a-naphthyl  propyl 
ketone,  the  compounds  C13H13NO  and  C14H15NO,  melting  respectively 
at  140°  (uncorr.)  and  at  160",  were  obtained. 

When  henzil  is  heated  with  ammonium  sulphide  at  270°,  benzoic 
acid  and  a  compound  melting  at  241°  are  formed.  CEnanthaldehyde 
and  ammonium  sulphide  when  heated  at  300°  yield  oenanthylamide, 
melting  at  95°;  benzaldehyde  reacts  much  more  readily,  and  yields 
more  benzoic  acid  than  benzamide.  N.  H.  M. 

Perkin's  Reaction.  By  H.  W.  Salomonson  (Bee  Trav.  Chim.,  6, 
23 — 30). — Benzaldehyde,  ethyl  succinate,  and  acetic  anhydride  were 
heated  together  at  125°,  140°,  180°,  and  200''  for  six  hours,  but  no 
reaction  took  place.  Nitrobenzaldehyde  and  sodium  succinate  were 
heated  together  under  various  conditions  but  without  the  presence  of 
acetic  anhydride ;  no  reaction  took  place.  Meta-  or  paia-nitrobenz- 
aldehyde  heated  at  180 — 200°  with  sodium  succinate  and  glacial 
acetic  acid  yields  a  small  quantity  of  nitrocinnamic  acid,  but  no  nitro- 
phenyl  para  conic  acid. 

It  follows  that  ethyl  succinate  cannot  be  substituted  for  sodium  suc- 
cinate, or  acetic  acid  for  acetic  anhydride,  and  it  would  seem  that 
the  reaction  depends  on  the  simultaneous  presence  of  a  sodium  salt 
and  an  anhydride.  Perkin  showed  that  even  at  100°  sodium  suc- 
cinate is  decomposed  by  acetic  anhydride,  with  formation  of  sodium 
acetate  and  succinic  anhydride,  but  the  author  finds  that  this  reaction 
takes  place  only  to  a  very  limited  extent,  and  there  is  little  doubt 
that  a  condition  of  equilibrium  is  established  between  sodium  suc- 
cinate, acetic  anhydride,  sodium  acetate  and  succinic  anhydride. 
When  one  of  these  substances  is  removed  by  the  action  of  the  alde- 
hyde, a  further  quantity  of  the  same  substance  is  formed,  which  is 
again  removed  by  the  aldehyde,  and  so  on. 

The  assumption  that  the  action  takes  place  between  the  sodium  salt 
and  the  aldehyde  will  not  explain  why  acetic  acid  cannot  be  sub- 
stituted for  acetic  anhydride,  or  ethyl  succinate  for  sodium  succinate, 
but  these  facts  are  explained  at  once,  if  it  is  assumed  that  the  action 
takes  place  between  the  aldehyde  and  succinic  anhydride.  The 
acetic  anhydride  liberates  a  small  quantity  of  succinic  anhydride  from 
the  sodium  salt  with  formation  of  sodium  acetate,  and  as  fast  as  the 
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snccinic  anhydride  reacts  with  the  aldehyde,  a  fresh  quantity  is 
liberated  in  the  nascent  state  until  decomposition  is  complete.  The 
advantage  gained  by  using  acetic  anhydride  in  place  of  the  anhydride 
corresponding  with  the  sodium  salt  is  due  to  the  fact  that  in  the 
latter  case  the  anhydride  is  in  the  free  state  from  the  beginniog,  and 
is  not  liberated  in  the  nascent  condition  during  the  reaction.  Acetic 
anhydride  and  ethyl  succinate  do  not  interact,  and  the  avidity  of  the 
aldehyde  for  the  ethyl  succinate  is  not  sufficient  to  produce  direct 
action. 

Sodium  propionate  and  the  sodium  salts  of  bibasic  acids  of  the 
paraffin  series  react  directly  with  benzaldehyde. 

Perkin's  reaction  is  strictly  analogous  to  the  aldol  reaction  of 
Wurtz.  C.  H.  15. 

Phenylsalicylic  Acid  and  Diphenyleneketone  Oxide.    By  C. 

Graebe  (i^er.,  21,  ^01— b04>).—Phemj Imlicy lie  acid,  OPh-CeH^'COOH, 
is  prepared  by  adding  the  calculated  amount  of  sodium  in  small 
pieces  to  phenyl  salicylate,  heated  at  280 — 300°  :  when  cold,  the  pro- 
duct is  treated  with  alcohol,  extracted  with  water,  filtered,  and 
precipitated  with  hydrochloric  acid.  The  precipitate  is  redissolved  in 
sodium  carbonate,  precipitated  and  crystallised  from  dilute  alcohol, 
from  which  it  separates  in  plates  melting  at  113°.  It  is  readily 
soluble  in  alcohol  and  ether,  and  distils  at  355°  with  slight  decom- 
position into  diphenylene-a-ketone  oxide.  The  silver  salt  is  sparingly 
soluble.  The  methyl  salt  is  insoluble  in  alkalis.  When  the  acid  is 
heated  with  10  parts  of  sulphuric  acid,  it  is  converted  almost  quanti- 
tatively into  diphenyleneketone  oxide ;  the  constitution  of  the  latter 

no 

compound  is  therefore  C6H,<_^>C6H4.  N.  H.  M. 

Paramethoxyphenylacrylic  Acid.  By  A.  Einhorn  and  J.  P. 
Grabfield  {Annalen,  243,  362  —  378).  —  Paramethoxyphenylacryl 
methyl  ketone,  OMe'CeHi'CHiCH'COMe,  is  prepared  by  agitating  a 
mixture  of  anisaldehyde,  acetone,  and  a  solution  of  sodium  hydroxide. 
The  compound  melts  at  73°,  and  dissolves  freely  in  ether,  alcohol, 
benzene,  and  acetic  acid.  It  is  converted  into  paramethoxyphenyl- 
acrylic acid  (described  by  Perkin,  this  Journal,  1877,  i,  408)  by 
treatment  with  sodium  hypochlorite.  When  the  methyl  ketone  is 
poured  into  a  mixture  of  sulphuric  and  nitric  acids  at  0°,  a  nitro- 
derivative,  OMe-C6H3(N02)-CH!CH-COMe,  and  other  products  are 
formed ;  this  is  soluble  in  water,  alcohol,  ether,  ethyl  acetate,  and 
benzene,  yields  metanitroanisic  acid  on  oxidation  with  potassium 
permanganate,  and  can  also  be  prepared  by  agitating  a  mixture  of 
metanitroparamethoxybenzaldehyde  and  acetone  with  an  aqueous 
solution  of  sodium  hydroxide. 

By  the  nitration  of  paramethoxyphenylacrylic  acid,  metanitropara- 
methoxyphenylacrylic  acid  and  metanitroparamethoxyphenylethylene 
are  formed.  The  latter,  OMe-C6H3(N02)-CH:CH2,  forms  rhombic 
crystals  and  melts  at  89°.  It  is  volatile  in  a  current  of  steam,  and  is 
soluble  in  the  ordinary  solvents.  It  unites  directly  with  two  atoms 
of    bromine   forming   a    crystalline    dibromide   melting   at    78 — 79°. 
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Dinitroparamefhoxy phenyl  ethylene  can  be  separated  from  the  mono- 
nitro-producfc  by  its  insolubility  in  chloroform.  The  dinitro-compound 
raelts  at  162 — 163",  and  is  deposited  from  alcohol  in  needles.  It 
forms  an  additive  compound  with  bromine.  Metariitroparamethoxy- 
heuzaldehyde  crystallises  in  yellow  prisms,  and  melts  at  83*5°.  It  is 
soluble  in  the  usual  solvents,  and  forms  a  compound  with  phenyl- 
hydrazine,  melting  at  130"5°.  It  is  converted  by  Perkin's  reaction 
into  metanitro'paramethoxycinnamic  acid.  This  melts  at  140°,  and 
dissolves  in  ether,  hot  water,  and  alcohol.  The  methyl  salt  melts  at 
125°.  Nitromethoxycinnamic  acid  does  not  form  an  additive  com- 
pound with  hydrobromic  acid,  but  by  the  action  of  an  ethereal  solu- 
tion of  hydrogen  bromide  on  the  acid  at  90°,  ethyl  bromide  and  ethyl 
nitromethoxyphenylacrylate  are  produced.  The  ethyl  salt  melts  at 
100°.  At  100°,  an  acetic  acid  solution  of  hydrogen  bromide  converts 
nitromethoxyphenylacrylic  acid  into  inetanitroparahydroxyphenylacrylic 
acid;  this  crystallises  in  needles,  melts  at  198°,  does  not  unite  with 
hydrogen  bromide,  but  unites  with  bromine  (in  ethereal  solution)  to 
form  a  dibromide.  Nitromethoxycinnamic  acid  readily  absorbs 
bromine  forming  Tnetanitroparamethoxyphenyldihromopropionic  acid, 
OMe-C6H3(N02)-CHBrCHBr-COOH,  which  melts  at  178°,  and  is 
decomposed  by  a  cold  solution  of  potassium  hydroxide,  losing  1  mol. 
HBr  and  yielding  nitromethoxyphenylbromacrylic  acid.  Alcoholic 
potassium  hydroxide  removes  2  mols.  HBr,  and  converts  the  dibromide 
into  metanitroparamethoxyphenjlpropiolic  acid.  W.  C.  W. 

Compounds  of  Aldehydes,  Ketones,  and  Ketonic  Acids  with 
Thioglycollic  Acid.  By  J.  Bongartz  {Bar.,  21,  478—4S7).—Efhyl- 
idenedithiogly collie  acid,  CHMe(S'CH2'COOH)2,  is  formed  when  acet- 
aldehyde  is  mixed  with  thioglycollic  acid  ;  the  product  when  kept  in 
a  vacuum  crystallises  to  a  white  mass,  which  can  be  recrystallised 
from  chloroform.     It  melts  at  107 — 108°. 

Be7izylidenedithiogly collie  acid,  CHPh(S*CH3*COOH)3,  crystallises 
from  hot  water  (20  to  30  parts)  in  well-formed  needles,  melting  at 
123—124°. 

Orthonitrohenzylidenedithiogly collie  acidy 

N03-C6H4-CH(S-CH2-COOH)2, 

crystallises  from  hot  chloroform  in  colourless  crystals  which  gradually 
become  yellow  when  exposed  to  light,  and  melt  at  122 — 123°.  The 
meta- compound  crystallises  from  10  per  cent,  acetic  acid  in  needles, 
melting  at  129 — 130°.  The  para-derivative  crystallises  from  dilute 
acetic  acid  in  lustrous,  yellowish  needles,  melting  at  161 — 162°. 
Orthohydroxybenzy  lidenedithiogly collie  acid, 

0H-C6H/CH(S-CHo-C00H)o, 

is  prepared  by  treating  a  mixture  of  salicylaldehyde  and  thioglycollic 
acid  with  zinc  chloride  ;  it  is  readily  soluble  in  hot  water,  alcohol, 
and  ether,  insoluble  in  benzene,  light  petroleum,  and  chloroform,  and 
melts  at  147—148°. 

CinnamaldehydedithioglycoUic  acid,  CHPh  I  CH-CH(S-CH2-COOH)2, 
crystallises  from  hot  water  in  white  plates,  melting  at  142 — 143°, 
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and  when  reduced  with  zinc-dust  in  alkaline  solution  yields  the  com- 
pound  CHPhiCH-CHs-S-CHs-COOH;  this  crystallises  in  plates  of  a 
silky  lustre,  melting  at  "^Q — 77°. 

Furfuraldehydedithiogly collie  acid,  C4H30*CH(S*CH2'COOH)2,  melts 
at  104 — 105°  with  decomposition  ;  it  could  not  be  obtained  quite  pure. 

Dimethylmethylenedithiogly collie  acid,  CMe2(S-CH2'COOH)3,  separates 
from  chloroform  in  clear  crystals,  melting  at  126 — 127°. 

Methylphenylmethylenedithiogly collie  acid,  CMePh(S'CH2*COOH)2, 
crystallises  from  water  in  colourless  needles,  melting  at  135 — 136°. 

Di'phenylmeihylenedithiogly collie  acid,  CPh2(S*CH2*COOH)2,  is  ob- 
tained by  heating  benzophenone  and  thioglycollic  acid  with  zinc  chloride 
for  several  hours,  and  crystallises  from  hot  dilute  acetic  acid  in 
colourless  needles,  which  melt  at  175 — 176^"  with  evolution  of  carbonic 
anhydride. 

The  additive  compounds  of  pyruvic  and  thioglycollic  acids  have 
already  been  described  (Abstr.,  1886,  938 j. 

Ethyl  acetoacetate  dithiogly collie  acid, 

COOEt-CH2-CMe(S-CH2-COOH)2, 

is  prepared  by  passing  dry  hydrogen  chloride  through  a  mixture  of 
ethyl  acetoacetate  and  thioglycollic  acid ;  it  forms  a  white,  crystalline 
powder,  readily  soluble  in  warm  water  and  cold  alcohol,  almost  in- 
soluble in  light  petroleum,  and  melts  at  95 — 96°. 
Levulodithiogly collie  acid, 

COOH-CH2-CH,-CMe(S-CH2-COOH)2, 

crystallises  from  water  in  needles  melting  at  153 — 154°,  and  is  very 
stable  towards  alkalis. 

When  a  dilute  aqueous  solution  of  benzylidenedithioglycollic  acid 
(2  grams)  is  shaken  with  a  solution  of  4  grams  of  potassium  per- 
manganate in  1  litre  of  water,  the  disulphone,  CHPh(S02Me)2,  is 
formed.  This  crystallises  in  slender  needles,  melting  at  162 — 163°, 
readily  soluble  in  hot  water,  sparingly  soluble  in  ether.  The  same 
compound  is  also  formed  by  the  oxidation  of  dithiomethylbenzylidene, 
CHPh(SMe)2.  This  is  prepared  by  the  action  of  gaseous  hydrogen 
chloride  on  a  mixture  of  benzaldehyde  and  methyl  mercaptan,  and 
forms  a  colourless,  mobile  liquid. 

The  disulphones  of  met  a-  and  para-nitrobenzylidene  prepared  from 
the  corresponding  acids  both  crystallise  in  slender,  yellowish  needles, 
which  melt  at  178—179°  and  at  247—248°  respectively. 

N.  H.  M. 

Preparation  and  Nitration  of  Dibenzylmalonic  Acid.  By 
J.  C.  A.  S.  Thomas  (Bee.  Trav.  Chim.,  6,  87— 90).— Ethyl  dibenzyl- 
malonate  obtained  by  the  interaction  of  ethyl  malonate,  alcohol, 
sodium,  and  benzyl  chloride,  forms  white  crystals  melting  at  13 — 
14".  30  grams  of  this  ethereal  salt  is  dissolved  in  20 — ^30  c.c.  of 
alcohol,  and  20  grams  of  potash  added  gradually  in  coarse  powder. 
Heat  is  developed,  but  on  cooling  the  mass  becomes  almost  solid.  It 
is  allowed  to  stand  overnight,  and  is  heated  to  drive  off  the  alcohol. 
The  product  then  separates  into  two  layers,  the  upper  consisting  pro- 
bably of  half- saponified  salt.     Concentrated  aqueous  potash  is  added, 
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and  the  mixtnre  heated  on  a  water-bath  for  several  hoars  and  then 
acidified  with  hydrochloric  acid.  Evolution  of  carbonic  anhydride 
indicates  the  formation  of  some  dibenzylacetic  acid.  Dibenzylmalonic 
and  dibenzylacetic  acids  are  separated  by  taking  advantage  of  the 
fact  that  the  former  is  somewhat  soluble  in  water,  but  is  insoluble  in 
light  petroleum  ;  whilst  the  latter  is  almost  insoluble  in  boiling  water, 
but  is  somewhat  soluble  in  light  petroleum.  Dibenzylmalonic  acid 
crystallises  in  needles,  which  melt  at  171°,  as  stated  by  Perkin 
(Trans.,  1885,  821),  and  when  added  to  cooled  nitric  acid  of  sp.  gr.  1'52, 
precipitated  with  water,  and  the  product  purified  by  solution  in  acetic 
acid  and  precipitation  with  water,  it  yields  a  dinitro-derivative, 
Ci7Hi4N'208 ;  this  forms  a  white  crystalline  powder,  melting  at  155°, 
with  evolution  of  gas.  This  product  is  not  homogeneous,  for  if  the 
acetic  acid  solution  is  fractionally  precipitated  by  adding  water,  the 
first  fraction  melts  at  160°,  and  the  last  becomes  soft  at  95°,  and  is 
completely  melted  at  110°.  C.  H.  B. 

Nitrophenylparaconic  Acids.  By  H.  W.  Salomonson  {Rec. 
Trav.  Ghim.,  6,  1 — 22). — Phenylparaconic  acid  can  be  converted  into 
a-naphthol  with  intermediate  formation  of  phenylisocrotonic  acid, 
and  the  author  prepared  the  nitrophenylparaconic  acid  with  a  view 
to  obtain  nitronaphthol  in  a  similar  manner.  Nitrophenylparaconic 
acid,  however,  does  not  yield  nitrophenylisocrotonic  acid,  and  hence 
does  not  yield  nitronaphthol. 

Metanitrobenzaldehyde,  sodium  succinate,  and  acetic  anhydride,  in 
molecular  proportion,  were  heated  together  at  125°  for  four  hours, 
the  product  treated  with  water,  the  solution  extracted  with  ether, 
and  the  aqueous  liquid  acidified  with  hydrochloric  acid.  A  precipi- 
tate is  thus  obtained  which  can  readily  be  crystallised  from  warm  water. 
The  ethereal  solution,  which  contains  metanitrobenzoic  acid  and  meta- 
nitrophenylparaconic  acid,  is  neutralised  with  sodium  carbonate,  acidi- 
fied with  hydrochloric  acid,  and  the  precipitate  subjected  to  fractional 
crystallisation.     The  metanitrobenzoic  acid  melts  at  141°. 

Meianitrophenylparaco7iic  acid  melts  at  171°.  Neither  the  acid  nor 
its  salts  contain  water  of  crystallisation,  and  in  this  respect  it  differs 
from  phenylparaconic  acid.  The  acid  cannot  be  distilled  in  a  vacuum, 
and  carbonises  at  230 — 250°,  these  properties  being  common  to  all  its 
derivatives.  It  is  carbonised  when  heated  with  water  in  sealed  tubes 
at  200 — 220°,  but  is  not  decomposed  by  dilute  sulphuric  acid  under 
the  ordinary  pressure,  and  is  not  affected  by  dilute  sulphuric  acid, 
glacial  acetic  acid,  or  acetic  anhydride,  in  sealed  tubes  at  170°, 
although  at  a  higher  temperature  it  carbonises.  It  is  dissolved  by 
cold  concentrated  sulphuric  acid,  and  is  precipitated  unchanged  on 
addition  of  water,  even  if  the  solution  has  been  heated  to  the  point  of 
carbonisation.  Metanitrophenylparaconic  acid  is  soluble  in  warm 
water,  alcohol,  glacial  acetic  acid,  ethyl  acetate,  and  glycerol,  but  not 
in  carbon  bisulphide  or  benzene. 

Since  metanitrophenylparaconic  acid  is  the  lactone  of  nitrophenyl- 
itamalic  acid,  it  forms  two  series  of  salts.     Barium  metanitrophenyl' 

itamalate,    N02'CcH4-CH(OH)-CH<^^QQ^>Ba,   is    obtained    by 
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dissolving  the  acid  in  ammonia,  adding  a  solution  of  barium  chlo- 
ride, and  boiling  for  a  short  time.  The  metanitrophenylparaconat^^s 
are  obtained  by  dissolving  the  acid  in  ammonia,  heating  to  expel 
excess  of  ammonia,  and  adding  soluble  metallic  salts.  The  silver 
salt  forms  colourless  needles  ;  the  copper  salt  pale  blue  crystals  ;  and 
the  lead  salt  small  needles. 

Paranitrophenylparaconio  acid  is  obtained  from  paranitrobenzalde- 
hyde  in  a  precisely  similar  manner.  It  crystallises  from  boiling 
water  in  small,  white,  nacreous  leaflets ;  from  acetic  acid  in  cubes.  It 
melts  at  163°,  and  is  soluble  in  warm  water,  ethyl  acetate,  alcohol, 
and  sulphuric  acid;  is  slightly  soluble  in  ether,  but  does  not  dissolve 
in  cold  water,  light  petroleum,  benzene,  or  carbon  bisulphide.  With 
barium  hydroxide,  it  yields  barium  paranitrophenylitavialate,  which 
forms  small  white  crystals.  Silver  paranifrophenylparaconate  crystal- 
lises in  needles ;  the  copper  salt  also  crystallises  from  water. 

Both  the  meta-  and  para- derivatives  are  strong  acids,  and  liberate 
acetic  acid  from  sodium  acetate. 

Barium  paranitrophenylifamalate,  when  treated  with  hydrochloric 
acid  in  the  cold,  the  solution  extracted  with  ether,  and  the  ethereal  solu- 
tion allowed  to  evaporate  spontaneously,  yields  free  paranitrophenyl- 
itamalic  acid  as  a  yellow  amorphous  residue.  If  a  solution  of  nitro- 
phenylparaconic  acid  in  concentrated  ammonia  is  heated  with  acetic 
acid,  and  then  mixed  with  barium  chloride,  no  precipitate  is  formed, 
hence  it  is  evident  that  nitrophenylitamalic  acid  is  converted  by 
acetic  acid  into  nitrophenylparaconic  acid. 

If  a  solution  of  meta-  or  para-nitrophenylparaconic  acid  in  methyl 
alcohol  is  saturated  with  hydrogen  chloride,  and  then  mixed  with 
water,  it  yields  a  resinous  precipitate,  which,  after  being  dried  for  a 
week  over  potassium  hydroxide  and  sulphuric  acid,  contains  no  chlorine, 
from  which  it  follows  that  the  lactone-group  has  remained  intact. 
The  resinous  product  is  the  methyl  salt  of  the  acid 


m.C»H..CH<CH(COOMe)>. 


Ethyl  paranitrophenylparaconate  is  obtained  by  heating  the  acid  and 
alcohol  with  strong  sulphuric  acid.  Its  properties  are  similar  to 
those  of  the  methyl  salt.  Both  are  soluble  in  benzene,  ether,  sulphuric 
acid,  and  chloroform. 

Both  acids  are  rapidly  reduced  by  tin  and  hydrochloric  acid  at  the 
ordinary  temperature,  but  the  products  can  only  be  isolated  in  the 
form  of  platinochlorides,  which  are  easily  soluble  in  water  <ind 
alcohol,  but  are  insoluble  in  benzene,  ether,  and  chloroform.  The 
product  of  reduction  is  amidophenylparaconic  acid,  and  the  platinum 

salt   has   the  composition  (  N'H2-C6H4-CH<_q  ^Q.^-nr  _>  )  jHiPtCle- 

The  hydrochloric  acid  solution  of  the  amido-acid  gives  no  precipitate 
with  gold  chloride,  or  sulphuric,  hydrobromic,  hydriodic,  or  acetic 
acids.  If  after  redaction  and  separation  of  the  tin  the  solu- 
tion is  rapidly  concentrated  until  viscous,  and  placed  in  a  vacuum 
over  potash  and  sulphuric  acid,  the  metamidophenylparaconic  acid 
will  sometimes  crystallise,  but  the  para-derivative  always  remains  as  a 
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syrup.  IF  the  liquid  is  now  heated  to  60 — 70°  to  expel  water  and 
hydrogen  chloride,  the  amido-acid  is  obtained  in  groups  of  prismatic 
crystals,  insoluble  in  benzene,  chloroform,  and  ether,  but  very  hyprro- 
scopic,  and  easily  soluble  in  water  or  ethyl  alcohol.  If  heated  rapidly 
it  carbonises  ;  with  nitrous  acid,  no  diazo-com pound  is  obtained. 

Hydriodic  acid  completely  reduces  both  the  nitro-acids  when  heated 
in  sealed  tubes  at  130°,  but  not  at  100°.  This  method,  however, 
is  inconvenient. 

Metanitrophenylparaconic  acid,  heated  at  130°  with  phenylhydrazine 
in  molecular  proportion,  allowed  to  cool,  and  treated  first  with  dilute 
acetic  acid  and  then  with  warm  water,  yields  a  derivative, 

COOH.CH<CH(Ce™)>0, 

which  melts  at  180 — 132^  with  decomposition. 

Orthonitrophenylparaconic  acid  was  obtained  in  a  similar  manner, 
but  the  yield  was  small,  and  the  acid  was  not  isolated.         C.  H.  B. 

Formation  of  Monosulphones.  By  R.  Otto  (Ber.,  21,  652— 
658). — When  methylene-iodophenylsulphone  reacts  with  sodium  ben- 
zenesulphinate  in  alkaline  solution,  in  sealed  tubes  at  about  200°,  the 
products  are  methylphenylsulphone,  ethyl  ether,  phenyl  mercapt«n, 
ethylphenyl  sulphide,  phenyl  bisulphide,  iodine,  hydriodic  acid,benzene- 
sulphonic  acid,  and  sodium  iodide,  benzenesulphonate,  sulphate,  and 
iodate.  The  primary  reaction  is  e\adently  that  in  which  the  methyl- 
phenylsulphone is  formed;  most  of  the  other  products  being  due  to 
secondary  reactions.  The  reaction  between  methylene-iodoparatolyl- 
sulphone  and  sodium  paratoluenesulphinate  seems  to  be  quite  analo- 
gous, methylparatolylsulphone  being  formed. 

Methylene-iodoparatolylsulplione  is  prepared  by  heating  equimole- 
cular  proportions  of  sodium  toluenesulphinate  and  methylene  iodide 
dissolved  in  alcohol,  in  a  reflux  apparatus  ;  it  forms  small  needles,  and 
melts  at  136°. 

When  methylene-iodophenylsulphone  is  heated  with  sodium 
ethoxide  and  alcohol  at  70 — 80°,  it  is  readily  converted  into  methyl- 
phenylsulphone ;  in  this  case,  the  eliminated  oxygen  is  mainly  used  up 
in  converting  the  iodide  into  iodate,  although  small  quantities  of  other 
oxidation  products  are  formed.  In  the  case  of  the  corresponding 
chloro-compound,  benzenesulphinic  acid  is  also  formed. 

By  the  action  of  sodium  ethoxide  on  dichlormethylphenylsul phone 
in  alcoholic  solution,  the  latter  is  converted  partly  into  the  monochloro- 
derivative,  partly  into  sodium  benzenesulphonate  with  a  trace  of 
sulphinate. 

From  these  and  other  experiments,  some  of  which  are  not  yet 
published,  the  author  deduces  the  law : — Dihalogen-derivatives  of 
hydrocarbons,  fatty  acids,  and  their  ethereal  salts,  in  which  the  halogen- 
atoms  are  united  to  the  same  carbon-atom,  when  treated  with  alkaline 
sulphinates  only  exchange  a  single  halogen-atom  for  the  group 
R'S02;  the  second  halogen-atom,  in  the  presence  of  water,  being 
displaced  by  hydrogen.  A.  J.  G. 
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Methyleneclilorophenylsulphone.  By  H.  Otto  (Ber.,  21,  658 
— 659). — Methylenechloroplienylsulphone,  CH^Cl-SOiPh,  is  best  pre- 
pared by  heating  an  aqueous  solution  of  sodium  dicbloracetate  and 
Fodium  benzenesulpbinate  in  molecular  proportions.  It  crystallises 
in  plates,  melts  at  52°,  and  is  readily  soluble  in  hot  alcohol,  nearly 
insoluble  in  cold  water.  It  is  not  formed  by  the  action  of  chlorine  on 
a  solution  of  methyl phenylsulphone  in  carbon  tetrachloride.  When» 
reduced  with  sodium  amalgam  in  alcoholic  solution,  it  yields  sodium 
benzenesulpbinate  and  some  gaseous  product,  probably  ethane  or 
ethylene.  With  zinc  and  sulphuric  acid,  it  gives  methylphenyl- 
sulphone. 

Attempts  to  convert  it  into  ethylenediphenylsulphone  by  the  action 
of  sodium  or  sodium- amalgam  in  benzene  solution,  were  without 
result.  A,  J.  G. 

Identity  of  Diphenyldiisoindole  and  3'  Phenylindole.  By 
R.  MoHLAU  (Ber.,  21,  510 — 511). — A  comparison  of  diphenyldiiso- 
indole and  3'  phenylindole  showed  them  to  be  identical,  and  a  vapour- 
density  determination  made  with  the  former  compound  pointed  to 
the  formula  CuHnlSr,  and  not  C28H22N2  (Abstr.,  1883,  342.  Compare 
also  Wolif,  this  vol.,  p.  371.)  N.  H.  M. 

Indolecarboxylic  Acids.  By  Gr.  Ciamician  and  G.  Magnanini 
(Ber.,  21,  671 — 673). — Carboxylic  acids  cannot  be  prepared  from 
mefhylketole  and  scatole  by  the  ammonium  carbonate  reaction,  but 
are  readily  obtained  by  heating  with  sodium  in  a  stream  of  carbonic 
anhydride  at  230—250°. 

MefhylJcetolecarhoxylic  acid  crystallises  in  needles,  and  decomposes 
into  methylketole  and  carbonic  anhydride  when  heated  alone  at  183°, 
or  when  its  ammoniacal  solution  is  heated.  The  scatolecarboxylic 
acid  is  identical  with  that  described  by  H.  and  E.  Salkowski  (Abstr., 
1880,  413;  1885,  569). 

When  acetylmethylketole  is  oxidised  with  potassium  permanganate, 
it  yields  acetylorthamidobenzoic  acid;  when,  however,  the  oxidation 
is  effected  by  fusion  with  potash,  a-indolecarboxylic  acid  is  formed. 
The  same  acid  is  obtained  when  methylketole  is  fused  with  potash, 
whilst  scatole  yields  /3- indolecarboxylic  acid. 

Acetylskatole  is  best  prepared  by  the  action  of  acetic  chloride  and 
some  zinc  chloride  on  skatole  at  the  ordinary  temperature  ;  it  forms 
long,  slender  needles,  and  melts  at  147 — 148°.  A.  J.  G. 

Hydrogenation  of  Triphenylmethane.  By  M.  Golenkin  {J. 
Buss.  Ghem.  Soc,  1887,  166 — 171). — For  the  purpose  of  hydrogena- 
tion, 1  gram  of  triphenylmethane  was  sealed  up  in  tubes  with  15  c.c. 
of  hydriodic  acid  and  0*5  gram  of  red  phosphorus,  and  the  mixture 
heated  gradually  to  280°,  the  tubes  being  opened  and  sealed  up  again 
several  times  in  order  to  remove  the  gases  formed  in  large  quantities. 
When  the  reaction  was  over,  the  tubes  were  found  to  contain  a  small 
quantity  of  liquid  hydrocarbon  (3'5  grams  from  12  grams  of  triphenyl- 
methane) consisting  of  a  mixture  of  benzene  and  toluene,  but  no 
hydrogenation  of  the  triphenylmethane  took  place.  B.  B. 
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Derivatives  of  Orthotolidine.  By  A.  Gerber  (7?er„  21,  740— 
750). — Biacehjlorthotolidine,  Ci4H,2(N'HAc).,  obtained  by  heating 
toll  dine  with  glacial  acetic  acid  in  a  reflux  apparatus,  forms  lustrous, 
white  needles,  melts  at  314°,  sublimes  at  a  still  higher  temperature 
with  partial  decomposition,  and  only  dissolves  readily  in  phenol. 

Tetracetylorthofolidinp,  Ci4Hj2(NAc-.)2,  is  prepared  by  heating  the 
diacetyl  compound  with  acetic  anhydride  at  160 — 170°  for  about  six 
hours;  it  forms  snow-white,  lustrous  needles,  melts  at  211°,  and  is 
very  readily  soluble  in  the  ordinary  solvents.  When  heated  with 
concentrated  hydrochloric  acid,  it  is  reconverted  into  the  diacetyl 
compound. 

DinitrodiacetylorthotoUdide,  CuHi2(NHAc)2(N02)2,  forms  nearly 
white  crystals,  decomposes  without  previous  fasion  at  320°.  When 
saponified,  it  yields  dinitro-orthotolidine  [Me2  :  (NH2)2  :  (N02)2  = 
3  :  3'  :  4  :  4'  :  5  :  5']  ;  this  forms  shimmerino^,  garnet-red  needles, 
melts  at  266 — 267°,  explodes  at  a  few  degrees  higher,  and  when 
reduced  with  zinc-dust,  is  converted  into  a  ditoluylenediamine  which 
yields  an  azine  with  phenanthraquinone,  and  therefore  must  have 
the  amido-groups  in  the  ortho-position. 

OrtJwdirresol,  Ci4Hi2(OH)2,  is  prepared  by  diazotising  orthotolidine 
and  boiling  the  product  with  dilute  sulphuric  acid.  It  forms  a  white, 
crystalline  powder,  melts  at  160 — 161°,  and  is  sparingly  soluble  in 
boiling  water,  readily  in  alcohol,  ether,  acetic  acid,  and  in  boiling 
benzene  hydrocarbons.  A  c?mi7ro- derivative  is  prepared  by  boiling 
the  diazotised  product  with  nitric  acid ;  it  crystallises  in  golden- 
yellow  needles,  melts  at  272 — 273°,  sublimes  with  partial  decomposi- 
tion, is  insoluble  in  water,  alcohol,  and  ether,  and  dissolves  in  hot 
alkalis  to  form  salts  which  crystallise  in  stellate  groups  ;  the  potassium 
and  sodium  salts  are  reddish-violet,  the  ammonium  salt  orange-red. 

A.  J.  G. 

Thio-derivatives  of  Desoxybenzoin  and  its  Analogues.  By 
V.  Meyer  (Ber.,  21,  353— 355).— The  compound  obtained  by  Ber- 
green  by  the  action  of  thiocarbonyl  chloride  on  sodium  ethoxide  and 
desoxybenzoin  (this  vol.,  p.  446)  possesses  much  interest,  since,  in 
addition  to  its  remarkable  properties,  it  affords  the  first  instance 
of  the  displacement  of  both  hydrogen-atoms  of  the  methylene  group 
in  desoxybenzoin  by  a  radicle  containing  carbon  (compare  this 
vol.,  p.  147).  The  compound  has  a  fiery,  golden-yellow  colour,  and 
in  appearance  resembles  the  most  beautiful  yellow  organic  dyes. 
Concentrated  sulphuric  acid  dissolves  it,  forming  a  deep  violet-coloured 
solution  from  which  water  precipitates  the  compound  unchanged. 
When  heated  with  pyrosulphuric  acid,  it  is  converted  into  a  yellow 
sulphonic  acid,  which  yields  a  sparingly  soluble  barium  salt  and 
readily  soluble  alkaline  salts.  The  substance  itself,  however,  is  too 
sparingly  soluble  to  admit  of  its  employment  as  a  dye,  whilst  the  sul- 
phonic acid  is  almost  destitute  of  tinctorial  properties.  It  is  improb- 
able that  the  compound  has  the  composition  expressed  by  the  formula 
CO'Ph-CPhiCS,  since  this  would  in  no  way  correspond  with  its 
properties,  which  differ  in  so  marked  a  manner  from  those  of  the  thio- 
derivatives  of  ethyl  malonate  and  ethyl  acetoacetate  prepared  under 
like   conditions  by  Bergreen  (loc.  cit.)  ;  on  the  contrary,  the  author 
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regards  it  as  a  polymeride,  and  proposes  to  determine  its  molecular 
weight  by  Raoult's  metliod :  in  tlie  meantime,  it  is  suggested  that  it 
is  either  a  derivative  of  a  six-carbon  "  ring  "  or  a  thiophen-derivative 
formed  by  a  condensation  analogous  to  that  occurring  in  the  forma- 
tion of  thiazoles  (this  vol.,  p.  256). 

The  ketones,  CHoPh-CO'CeHiMe  and  CHoPh-CO-C4SH3,  form  corre- 
spending  compounds  when  treated  with  thiocarbonyl  chloride  and, 
under  like  conditions,  the  phenylated  desoxybenzoin, 
CH2Ph-CO-aH4Ph, 

also  yields  a  yellow  compound  which,  however,  dissolves  in  sulphuric 
acid  with  a  green  colour.  These  compounds  are  extremely  stable  ; 
the  thiophen-derivative  for  example,  when  heated  with  fuming  nitric 
acid  is  converted  into  a  yellow  nitro-derivative,  which  gives  no  colour 
reaction  with  sulphuric  acid. 

Methyldesoxybenzoin,  COPh'CHMePh,  and  its  homologues  do  not 
react  with  thiocarbonyl  chloride,  and  hence  this  reagent  affords  a 
ready  means  of  discriminating  between  primary  and  secondary  deriva- 
tives of  desoxybenzoin. 

Thiocarbonyl  chloride  cannot  be  employed  to  distinguish  between 
primary  and  secondary  benzyl  C)='anides.  Benzyl  cyanide,  however, 
reacts  with  a  mixture  of  sodium  ethoxide  (1*4  parts  of  sodium  in 
20  parts  of  alcohol)  and  benzaldehyde  forming  the  nitrile  of  phenyl- 
cinnamic  acid,  CHPhiCPh-CN,  which  melts  at  88°,  whilst  the  nitrile 
of  hydratropic  acid,  CHMePh'CN,  does  not  form  a  condensation  com- 
pound under  similar  conditions.  This  method  can  not  only  be  used 
qualitatively,  but  may  also  be  employed  to  separate  benzyl  cyanide 
from  a  mixture  of  the  two  compounds.  W.  P.  W. 

Oximes  of  Benzil.  By  N.  Polonowska  (Ber.,  21,  488 — 491). — 
When  benzilmonoxime  in  alcoholic  solution  is  reduced  with  2|  per 
cent,  sodium  amalgam  in  presence  of  acetic  acid,  diphenylhydroxy- 
ethylamine  is  obtained.  IS'o  tetraphenylaldine  is  formed,  as  when  the 
reduction  is  effected  by  means  of  tin  and  hydrochloric  acid  (Braun 
and  Meyer,  this  vol.,  p.  367).  When  benzildioxime  is  reduced  with 
sodium  amalgam,  tetraphenylaldine  (loc.  cit.)  is  obtained ;  ammonia  is 
formed  in  the  reaction.     The  yield  of  tetraphenylaldine  is  small. 

N.  H.  M. 

Intramolecular  Change  in  Benzildioxime.  By  E.  Gtunthek 
(jBer.,  21,  516 — 518). — When  benzildioxime  is  heated  with  a  solution 
of  hydrogen  chloride  in  glacial  acetic  acid  and  acetic  anhydride^  a 
diacetyl-compound  is  formed  which,  when  saponified,  yields  Gold- 
schmidt's  isobenzildioxime,  melting  at  206°  (Abstr.,  1884,  62). 

The  compound  (m.  p.  121 — 122°)  obtained  by  the  action  of  phos- 
phorus pentachloride  on  benzildioxime  (Beckmann,  Abstr.,  1887,  826) 
is  a  dichloride,  NCl!CPh*CPh!NCl;  two  other  nitrogenous  compounds 
melting  at  146°  and  95°  respectively,  are  also  formed  in  the  reaction. 
The  chloride  could  not  be  obtained  from  isobenzildioxime. 

N.  H.  M. 

Hydrodiphthallactonic  Acid  and  Hydrodiphthalyl.     By  E. 

Hasselbach  (Annalen,  243,   249 — 272). — Wislicenus  (Abstr.,   1885, 
VOL.    LIT.  2   k 
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67)  has  shown  that  diphthalyl,  hydrodiphthalyl,  and  hydrodiphthal- 
lactonic  aoid  are  formed  by  the  action  of  acetic  acid  and  zinc-dust  on 
phthalic  anhydride,  also  that  hydrodiphthallactonic  acid, 

CO<^«^_*>CH-CH2-C«H4-COOH, 

is  converted  into  hydroxydiphthalylic  acid, 

COOH-C6H4-CH2-CH(OH)-C6H4-COOH, 

hy  boiling  with  potash. 

Silver  hydroxydiphthalylate  decomposes  at  225°  in  a  vacaum,  yield- 
ing water,  phthalic  anhydride,  and  other  products.  The  ethyl  salt  is 
a  thick  liquid  which  slowly  crystallises.  Hydrodiphthallactonic  acid 
is  converted  into  stilbenediorthocarhoxylic  acid, 

COOH-C6H4-CH  :  CH-CsHi-COOH, 

by  the  action  of  potassium  cyanide  at  215°.  This  acid  when  reduced 
with  hydriodic  acid  forms  dibenzyldiorthocarboxylic  acid.  Stilbene 
diorthocarboxylic  acid  begins  to  melt  at  250°,  and  is  converted  at  this 
temperature  into  hydrodiphthallactonic  acid.  The  ethyl  salt  forms 
small  needles  and  melts  at  79 — 80°. 

Hydrodiphthallyl  (m.  p.  250°)  dissolves  in  alkalis,  yielding  salts  of 
dihydroxybenzyldiorthocarboxylic  acid,  CieHuOe.  The  free  acid  has 
not  been  isolated ;  on  the  addition  of  acetic  acid  to  its  salts,  an  acid  is 
deposited  having  the  composition  CieHioOs ;  this  acid  is  converted  into 
hydrodiphthallyl  at  190°  or  by  heating  with  acetic  anhydride.  The 
precipitate  which  is  formed  when  hydrochloric  acid  is  added  to  a 
solution  of  hydrodiphthallyl  in  alkalis  is  not  a  definite  chemical  com- 
pound, but  a  mixture  consisting  chiefly  of  hydrodiphthalyl.  Hydro- 
diphthallactonic acid  is  not  the  sole  product  of  the  reduction  of 
diphthalyl  with  zinc  and  potassium  hydroxide ;  hydrodiphthalyl  is 
always  formed  in  small  quantities.  Hydrodiphthalyl  is  partly  con- 
verted into  hydrodiphthallactonic  acid  by  reduction  with  zinc-dast 
in  alkaline  solutions.  W.  C.  W. 

Derivatives  of  a-Naphthol.  By  0.  N.  Witt  (Ber.,  21,  321— 
325). — In  addition  to  a-naphtholsulphonic  acid,  x-hydroxynaphihyl 
methyl  Jcetone,  OH'CioHe'COMe,  is  obtained  on  sulphonatinga-naphthol 
in  acetic  acid  solution,  and  is  also  formed  by  heating  equal  weights  of 
a-naphthol  and  acetic  acid  with  zinc  chloride  as  in  Nencki  and  Sieber's 
method  of  preparing  analogous  compounds  (Abstr.,  1881,  591,  811). 
It  crystallises  from  benzene  in  six-sided  prisms,  from  alcohol  in 
needles,  melts  at  103°,  has  a  pale-green  colour,  and  is  insoluble  in 
water.  Sulphuric  acid  dissolves  it  with  a  red,  alkalis  with  a  pure 
yellow  colour.  The  alkaline  salts  crystallise  in  long,  citron-yellow 
needles,  and  are  decomposed  by  carbonic  anhydride.  In  alkaline 
solution,  it  yields  an  intense  reddish-brown  colour  with  orthonitro- 
benzaldehyde,  but  does  not  form  an  indophenol  on  treatment  with 
paradiamines  either  in  the  presence  of  air  or  of  oxidising  agents. 
A  corapaiison  of  the  azo-colours  obtained  from  the  ketone  with  the 
corresponding  a-naphthol-derivatives  shows  that  the  shade  of  colour 
is  invariably  more  yellow  in  the  case  of  the  former.      The  cxime 
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crystallises  from  dilute  alcohol  in  long,  pale-yellow  needles,  and  melts 
at  168 — 170°  with  decomposition.  When  heated  with  12  per  cent, 
alcoholic  ammonia  at  180 — 200°,  the  ketone  is  converted  into  the 
ketirnide,  OH-CioH^'CMeiNH,  which  crystallises  from  alcohol  in 
long,  golden-yellow  needles,  melts  at  203*  with  decomposition,  and  is 
decomposed  into  its  constibuents  on  treatment  with  acids  or  alkalis. 

yS-Naphthol,  when  heated  with  acetic  acid  and  zinc  chloride,  does 
not  form  a  compound  corresponding  with  a-hydroxynaphthyl  methyl 
ketone.  W.  P.  W. 

Action  of  Carbon  Bisulphide  on  Benzene-azo-/3-Naplithol. 
Bj  P.  Jacobson  (Ber.,  21,  414 — 422). — By  the  action  of  carbon  bisul- 
phide on  benzene-azo-/3-naphtliol,  phenyl  thiocarbimide,  sulphur, 
thiocarbaraidonaphthol,  and  carbanilamidonaphthol  are  formed.  This 
reaction  shows  that  under  certain  conditions  benzene-azo-/3-naphthol 
is  capable  of  reacting  as  though  it  were  a  true  azo-compound,  for  its 
explanation  is  difficult  on  the  hydrazide  formulas  proposed  by  Lieber- 
mann  (Abstr.,  1884,  610)  and  by  Zincke  and  Lawson  {Ber.,  20, 
2903),  although  at  the  same  time  the  insolubility  in  alkalis  precludes 
the  substance  being  regarded  as  an  azo-compound. 

ThiocarhamidonapJithol,    CioH6<[^^C'SH,    is    obtained,    together 

with  the  products  mentioned  above,  by  heating  benzene-azo-/3-naphthol 
with  five  times  its  weight  of  carbon  bisulphide  for  8  to  12  hours  at 
250° ;  it  is  separated  from  the  other  products  by  means  of  its  insolu- 
bility in  carbon  bisulphide  and  its  solubility  in  alkalis.  It  crystallises 
in  long,  colourless  needles,  melts  at  248 — 249°,  and  is  sparingly 
soluble  in  benzene,  readily  soluble  in  hot  acetic  acid,  and  very  readily 
soluble  in  cold  alcohol.  When  heated  for  some  hours  at  150 — 180° 
with  hydrochloric  acid,  it  yields  amido-/3-naphthol.  From  the  latter, 
it  can  be  re-formed  by  heating  with  carbon  bisulphide.  When  boiled 
with  aniline,  hydrogen  sulphide  is  evolved  and  carbanilamidonaphthol 
formed.  By  the  action  of  an  alcoholic  solution  of  iodine,  it  is  con- 
verted into  the  corresponding  bisulphide, 

CioH6<^-^^C*S2'C<^jyq^]>CioH6 ; 

this  crystallises  in  tufts  of  microscopic  needles,  is  readily  soluble  in 
hot  benzene  and  acetic  acid,  nearly  insoluble  in  hot  alcohol. 

Carhanilamidoyiaplithol,  CioH6<[T^^C*NHPh,  the  main  product  qf 

the  reaction,  forms  small  colourless  needles,  melts  at  167 — 168°,  and 
is  very  readily  soluble  in  cold  alcohol,  sparingly  soluble  in  boiling 
hydrochloric  acid,  and  insoluble  in  alkalis.  The  acetate  crystallises  in 
lustrous,  flat  needles  and  melts  at  120 — 130°.  The  picrate  melts  at 
209 — 210°.  When  heated  with  hydrochloric  acid  for  four  hours  at 
180 — 190°,  it  is  resolved  into  amidonaphthol,  carbonic  anhydride,  and 
aniline.  A.  J.   G. 

Substitution  of  the  Acetyl- group  for  the  Amido-group  by- 
Aid  of  the  Diazo-reaction.  Ry  R.  Meldola  (Ber.,  21,  601). — 
The  compounds  formed  by  the  action  of  nitrous  acid  on  meta-  and  para- 

2  k  2 
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nitrobeTizene-azo-/3-iiaphtbylamine  are  readily  decomposed  by  glacial 
acetic  acid  with  formation  of  the  acetyl-derivatives  of  the  con-espondinc^ 
/J-naphtbol-compounda.  For  instance,  if  nitrobenzene-azo-^-naphthyl- 
amine  is  dissolved  in  hot  (not  boiling)  acetic  acid  and  the  necessary 
amount  of  sodinni  nitrite  added,  metanitrohenzene-aznacetyl-ft-naphthol 
soon  separates ;  it  crystallises  in  hair-like,  red  needles,  and  melts  at 
161 — 162°  ;  when  heated  for  ^  hour  with  alcoholic  potash,  metanitro- 
benzene-azo-/3-naphthol  is  readily  obtained. 

This  method  gives  a  means  of  displacing  the  ami  do-group  by  the 
acetyl-group,  and  will  probably  be  of  general  applicability  for  the 
synthesis  of  phenol-derivatives  containing  different  acid  radicles. 

A.  J.  G. 

Nitro-derivatives  of  Phenyl-;3-Naphthylaniine.  By  E.  Heim 
(Ber.,  21,  589 — 594). — JDinitrophenyl-ft-napldhylamine, 

CioH^-NH-CeHsCNOOa  [NH  :  (NO)^  =  1:2:4], 

is  formed  by  the  action  of  bromodinitrobenzene  (m.  p.  72°)  on  an 
alcoholic  soltuion  of  /3-naphthylamine.  It  crystallises  in  crimson 
prisms,  melts  at  169*5°,  is  soluble  in  acetic  acid,  acetone,  hot  benzene, 
and  ether,  very  sparingly  soluble  in  alcohol,  and  insoluble  in  water. 
The  reduction-products  obtained  by  the  action  of  iron  and  acetic 
acid,  and  of  stannous  chloride  and  hydrochloric  acid,  could  not  be 
isolated. 

NitramidopJienyl-ft-napJifhylamine,  [NH  :  NH2  :  NOo  =  1  :  2  :  4],  is 
prepared  by  reducing  the  dinitro-compound  with  ammonium  sulphide  ; 
it  is  dimorphous,  crystallising  in  brown  needles  of  cantharidine  lustre, 
or  in  small,  crimson  prisms,  it  melts  at  195°  ;  and  is  very  readily 
soluble  in  ether,  acetic  acid,  acetone,  and  chloroform,  moderately 
soluble  in  alcohol,  benzene,  and  its  homologues,  insoluble  in  light 
petroleum.  The  acetyl- deriysbtiye  forms  lustrous,  orange-red  needles, 
which  melt  below  200°  with  decomposition. 

NitrophenylethenylamtdO'^-naphthylamine^     doHv-N^C^p^j-  '^1 U]^ > 

is  prepared  by  heating  nitramidophenyl-)8-naphthylamine  with  ten 
times  its  weight  of  acetic  anhydride  for  seven  hours  in  a  reflux  appa- 
ratus ;  it  forms  pale-yellow,  lustrous  needles,  melts  at  162°,  is  readily 
soluble  in  alcohol  and  ether,  still  more  so  in  benzene,  toluene,  acetone, 
and  chloroform,  and  dissolves  in  acids.  The  formation  of  this 
anhydro-base  leaves  no  doubt  that  in  nitramidophenyl-iS-naphthyl- 
aniine,  the  amido-  and  imido-groups  are  relatively  in  the  ortho-position. 

Nitrazoimidophenyl-fi-napJithylaminej    CioH7'N^<]^'L_i____-^^,       is 

obtained  by  the  action  of  nitrous  acid  on  the  nitramido-compound  ;  it 
crystallises  in  delicate,  white  needles,  melts  at  203 — 204°,  is  sparingly 
soluble  in  alcohol,  readily  in  ether,  acetic  acid,  benzene,  chloroform, 
and  acetone,  and  is  indifferent  to  reagents.  A.  J.  G. 

Ketonaphthol  (Aceto-a-Naphthol).  Bv  H.  Erdmanx  (Ber.,  21, 
630—636).— Jie/owap/ziAoZ,  C.oHeAc-OH  [OH  :  Ac  =  1  :  3],  was  ob- 
tained  by  th^  author  in  1886,  by  the  distillation  of  benzallevulinic 
acid  ;  it  melts  at  167°,  is  rather  sparingly  soluble  in  benzene  in  the 
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cold,  dissolves  in  concentrated  sulphuric  acid  witli  orange-yellow 
colour,  gives  intensely  yellow  compounds  with,  alkalis,  unites  with 
diazo-compounds  to  form  colouring  matters  identical  in  tint  with  the 
corresponding  compounds  from  a-naphthol,  and  gives  indophenol 
reactions  with  quinonechlorimides.  Witt's  a-hydroxynaphthyl  methyl 
ketone  (this  vol.,  p.  486)  is  evidently  closely  related  in  properties. 

A.  J.  a. 

/3-Naphthaqmnone.     By  T.  Zincke  (Ber.,  21,  491 — 501 ;  compare 
this  vol.,  p.  158). — Tetrachlorodiketohydronaphthalenej 

'^^^^'^CCl^-CCla^' 

is  prepared  by  passing  chlorine  into  a  solution  of  orthamidonaphthol 
hydrochloride  in  15  parts  of  glacial  acetic  acid  until  the  liquid  is 
yellow  ;  the  product  is  kept  for  two  days  in  a  closed  vessel,  pre- 
cipitated with  water,  and  crystallised  from  dilute  acetic  acid.  The 
anhydrous  compound  is  obtained  by  heating  the  substance  at  100 — 
105  ,  and  crystallising  it  from  anhydrous  ether  free  from  alcohol,  some 
light  petroleum  being  added.  It  forms  large,  transparent,  lustrous, 
monocliuic  crystals  of  a  pale-sulphur  colour,  readily  soluble  in  ether, 
carbon  bisulphide,  and  glacial  acetic  acid,  less  soluble  in  light  petro- 
leum ;  it  melts  at  90 — 91°,  and  decomposes  at  180°  into  dichloro-/:^- 
naphthaquinone  and  chlorine.  When  the  acetic  acid  solution  is 
heated  with  potassium  iodide,  dichloro-/3-naphthaquinone  is  formed. 
It  is  converted  by  stannous  chloride  and  by  sulphites  into  di- 
chloro-/3-naphthaquinol.  Tetrachlorodiketohydronaphthalene,  pre- 
cipitated by  water,  forms  small,  lustrous  plates  with  3  mols.  H2O,  and 
melts  at  86°.  It  can  also  be  obtained  in  lustrous  needles  (with  1  mol. 
HoO)  which  melt  at  87°.  When  the  crystals  with  3  mols.  HoO  ai-e 
recrystallised  from  ether,  large,  monoclinic  crystals,  melting  at  90 — 
91°  are  obtained,  and  resemble  the  anhydrous  crystals,  except  that 
they  are  white.  When  the  tetrachloro-compound  is  crystallised  from 
alcohol,  a  monethylate  separates  in  white  crystals,  melting  with 
effervescence  at  103°. 

Dichlorodiketohydroxyhydrindocarhoxy  lie  acid, 

CO<^^^*>C(OH)-COOH  +  HA 

obtained  by  dissolving  the  diketohydrate  in  dilute  sodium  carbonate 
solution,  forms  large,  colourless,  monoclinic  crystals,  melting  at  138 — 
139°,  readily  soluble  in  alcohol,  benzene,  and  glacial  acetic  acid, 
When  boiled  with  baryta-water,  it  decomposes,  probably  with  forma- 

tion  of  the  compound   C0<:^  pp/^C*OH.      The    methyl   salt   forms 

large,    lustrous,    monoclinic    crystals,    melting   at    123 — 124°.       The 

P  XT 

acetyl-compound,   CO<^ppj*^C(OAc)*COOH,    crystallises    in    small 

prisms  melting  at  126°. 

CO 

Bichloro-ot-diketohydrindonaphthene,     CQHi<Cr^r\^CC\2,  prepared  by 
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oxidising  the  liydroxy-acid  with  chromic  acid,  crystallises  from  dilute 
alcohol  in  small,  lustrous  plates,  melting  at  124 — 125°. 

TricJilorovinylbe7izoylcarboxylic  acid,  CCl2.CCl*C8H4-CO*COOH,  is 
formed  in  small  quantity  when  the  tetrachlorodiketone  is  dissolved  in 
sodium  carbonate.     It  was  obtained  as  an  oil,  and  was  not  parified. 

When  the  tetrachlorodiketone  is  dissolved  in  soda,  and  the  solution 
acidified  with  acetic  acid  and  warmed  with  chromic  acid,  trichloro- 
vinylbenzoic  acid  (Abstr.,  1887,  955)  is  obtained. 

The  diketone,  C6H4O2CI2,  described  above,  is  identical  with  the 
compound  previously  obtained  by  the  action  of  phosphoric  chloride  on 
the  hydroxy-derivative  from  the  dichloroketone,  C8H4OCI2  (Abstr., 
1887,  728).  The  hydroxy-derivative,  and  the  amine  by  means  of 
which  it  is  obtained,  must,  therefore,  have  the  constitution  represented 

by  the  formula  CO<^^^>C-OH  and  C0<(?2  ><^'^H^'' ^^^P^^" 
tively.  N.  H.  M. 

Action  of  Bromine  on  the  Naphthaquinoneoximes.    By  C. 

Bromme  (Ber.,  21,  386 — 391). — When  a  slight  excess  of  bromine  is 
added  to  a  solution  of  naphtha.;3-quinone-a-oxime  in  chloroform,  an 
additive  compound,  CioH7N02Br2,  is  formed,  which  crystallises  in 
colourless  needles,  melts  at  130 — 131°,  and  is  not  very  stable.  When 
heated  in  solution  in  acetic  acid  or  in  alcohol,  or  -when  dissolved  in 
alkalis,  it  loses  hydrog'en  bromide  and  is  converted  into  ^-bromonaphtha- 
ft-quinone-x-oxime,  C,oH5BrO:]S'OH  [NOH  :  O  :  Br  =  1  :  2  :  3]  ;  this 
forms  long,  yellow  needles,  melts  at  172°,  is  soluble  in  alcohol,  ether, 
benzene,  chloroform,  light  petroleum,  and  acetic  acid  with  brown 
colour,  in  concentrated  sulphuric  acid  with  purple,  and  in  alkalis  with 
brownish-green  colour.  It  is  also  formed  if  the  broraination  is  con- 
ducted in  acetic  acid  solution  in  the  cold  ;  if,  however,  it  is  effected  in 
hot  solution,  a  broinonaplithaquinone  is  formed  which  melts  at  200 — 
201°,  is  soluble  in  alcohol,  ether,  &c.,  and  is  also  formed  by  heating 
/3-naphthaquinoneoxime  dibromide  or  bromo-/3-nnphthaquinoneoxime 
with  concentrated  hydrochloric  or  acetic  acids.  When  this  is  treated 
with  aqueous  sulphurous  acid,  it  is  converted  into  bromonaflitJiaquinol ; 
this  crystallises  in  yellow  needles,  melts  at  193°,  and  is  reconverted 
into  the  quinone  by  oxidation  with  chromic  acid.  The  quinone,  when 
treated  with  soda  or  alcoholic  ammonia,  gives  the  known  brom- 
hydroxynaphthaquinone  (m.  p.  196*5°),  and  with  aniline  yields 
/3-bromo-/^-anilido-a-naphthaquinone,  thus  entirely  differing  from 
Zincke's  y3-bromo-^-naphthaquinone. 

Naphfha-ac-quino7ie-^-ox{me  dibromide,  obtained  by  the  action  of 
bromine  on  naphtha-a-quinone-/3-oxime,  forms  grey  plates,  melts  at 
154 — 155°,  and  is  more  stable  than  its  isomeride.  The  corresponding 
^-bromonaphtha-a.-quinone-fi-oxime,  [O  :  NOH  :  Br  =  1  :  2  :  3],  sepa- 
rates from  alcohol  in  yellow,  from  acetic  acid  in  dark-brown  crystals, 
melts  at  175°,  and  is  soluble  in  alcohol,  chloroform,  acetic  acid, 
benzene,  ether,  light  petroleum  and  sulphuric  acid,  with  brown  colour, 
and  in  alkalis  \^'ith  orange  colour. 

^-Dlbrom-ac-'naphthaquinoiieoxime  is  obtained  by  the  bromination  of 
naphtha-a-quinone-a-oxime  in  either  hot  or  cold  acetic  acid,  an  additive 
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compound  seemins:  not  to  be  formed ;  it  crystallises  in  white  needles, 
melts  at  174 — 175°,  and  is  soluble  in  the  usual  solvents  except  light 
petroleum  and  carbon  bisulphide.  A.  J.  G. 

Action  of  Monamines  on  the  Naphthaquinoneoximes.    By 

C.  Bromme  (Ber.,  21,  391 — 395). — Anilidonaphthaquinonanilide  is 
formed  when  either  of  the  three  naphthaquinoneoximes  is  treated 
with  aniline  and  glacial  acetic  acid.  The  mother-liquor  contains  a 
violet,  crystalline  substance,  which  melts  at  260".  Dlnitroanilido- 
'iiuphthaquinonanilide,  Co2Hi4]N'20(N02)2,  is  a  reddish-brown,  crystalline 
substance,  which  melts  at  143°  and  is  sparingly  soluble  in  alcohol. 

Paratoluidonaphthaquinoneparatoluidide,  C24ll2oN^20,  forms  long,  red 
needles,  and  melts  at  183°.  The  Yr-cumidine-derivative  melts  at  181°. 
The  a-naphthylamine-derivative  melts  at  178°. 

Anilidonaphthaquinonanilide,  when  heated  with  alcoholic  hydrogen 
bromide  or  ethyl  bromide,  is  converted  into  aniline  and  anilido- 
naphthaquinone.  A.  J.  G. 

/5-Naphthylaniine-^-sulphonic  Acid  and  /S-Naphthylamine- 
sulphonic  Acid  F.  By  H.  Erdmann  (Ber.,  21,  637-639).— The 
author  confirms  the  identity  of  these  acids.  The  diazo-compounds 
prepared  from  them  show  complete  identity  in  every  particular,  and 
when  heated  with  phosphoric  chloride,  both  acids  yield  Cleve's 
8-dichloronaphthalene.  A.  J.  G. 

Eurhodines  and  Saffranines.    By  0.  N.  Witt  (Ber.y  21,  719 — 

725). — DimethijlnapUheurhodine,  CioH6<;  |   ^CeHs'NMeg    [N3  =  1,  2  ; 

N  :  ISTMca  =  1,  2  :  4],  is  prepared  by  heating  20  grams  of  nitroso- 
dimethylaniline  hydrochloride  (3  mols.),  10  grams  of  ^-naphthylamine 
(2  mols.),  and  50  c.c.  of  glacial  acetic  acid  in  a  capacious  flask  ;  the 
reaction  commences  below  100°,  and  the  yield  is  the  better  the  more 
slowly  it  is  conducted.  When  the  reaction  is  complete,  the  thin  melt 
is  poured  into  boiling  water  acidified  with  hydrochloric  acid,  and  pre- 
cipitated with  sodium  acetate  ;  the  brownish-red  mass  is  dissolved  in 
alcohol  acidified  with  hydrochloric  acid,  the  solution  evaporated  to  a 
small  bulk  and  mixed  with  concentrated  hydrochloric  acid,  when  the 
hydrochloride  separates  in  copper-brown  needles.  From  this,  the  free 
base  is  obtained  by  treatment  with  aqueous  ammonia;  it  forms 
large,  well-formed,  rhombic  tables,  red  by  transmitted,  and  red  or 
green,  according  to  the  faces,  by  reflected  flight ;  it  melts  at   205°, 

I  sublimes  in  woolly  flocks,  dissolves  in  alcohol,  ether,  and  the  benzene 
hydrocarbons  to  yellow  solutions  with  splendid  yellow  fluorescence. 
The  solution  in  concentrated  sulphuric  acid  is  violet-red,  and  on 
dilution  with  water  becomes  successively  black,  green,  grey,  and 
bluish- violet.  The  salts  are  readily  crystalline,  have  a  bronzy  lustre, 
and  are  dissociated  by  water.  Dimethylparaphenylenediamine  seems 
to  be  formed  as  a  bye-product  in  the  preparation. 
Phenylnaphthylamine,  when  treated  in  like  manner,  yields  a  new 
dye  which  crystallises  in  black  needles  of  metallic  lustre,  is  soluble  in 
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a  sparingly  soluble  nitrate.  The  aqueous  solution  is  decolorised  by 
zinc-dust,  but  reoxidises  on  exposure  to  air.  Satisfactory  numbers 
could  not  be  obtained  on  analysis. 

When  paratolyl-^-naphthylamine  is  treated  in  the  manner  described 
above,  it   is    converted  into  a  saffranine  to  which    the  constitution 

^N-CeHaCNMeA 
CioH6<    I  >     [N2  =   1,    2 ;    N  :  Me  =  1  :  4 ;     N2  :  KMe. 

^XCl(aH4Me)^ 
=  1,  2  :  4]  is  assigned.  This  crystallises  in  long,  very  slender 
needles  of  violet-metallic  lustre,  and  like  all  saffranines  is  very  hygro- 
scopic and  difficult  to  burn.  It  dissolves  in  water  with  bluish- violet 
colour,  and  dyes  fibres  violet ;  soda  precipitates  the  free  base  in  red 
flocks,  soluble  in  alcohol  with  red  colour  and  splendid  orange-red 
fluorescence.  The  nitrate  is  so  insoluble  that  the  most  dilute  solution 
of  the  dye  seems  to  be  completely  precipitated  by  addition  of  a  drop 
of  nitric  acid.  The  platinochloride  is  at  first  obtained  as  an  insoluble, 
gelatinous  precipitate,  which,  on  short  digestion  on  the  water- bath, 
changes  into  a  heavy,  crystalline  powder,  consisting  of  black,  lustrous 
needles.     A  nitro-derivative  was  obtained  in  red  crystals. 

In  this  experimental  evidence  of  the  close  relationship  of  an  eurho- 
dine  and  a  saffranine-dye,  the  author  sees  a  new  proof  of  the  correctness 
of  the  constitutional  formulae  assigned  by  him  to  the  saffranines. 

A.  J.  G. 

Naphthalene-derivatives.  By  0.  N.  Witt  (Bar.,  21,  726—728). 
— Diparatoli/ldinaphthylamine,  C2oHi2(NH*C6H4Me)2,  is  obtained  Ijy 
heating  10  grams  of  paratolylnaphthylamine,  4  grams  of  nitrosodi- 
methylaniline  hydrochloride,  10  grams  of  zinc  chloride,  and  100  c.e. 
of  glacial  acetic  acid  on  the  water-bath.  It  forms  lustrous,  white 
crystals,  melts  at  224 — 225°,  distils  at  higher  temperatures  with  partial 
decomposition,  and  is  dissolved  by  nearly  all  solvents.  It  does  nor 
give  a  picric  acid  compound,  but  gives  a  grass-green  coloration  with 
nitrous  sulphuric  acid.  The  nitroso-compound  must  be  regarded  as 
playing  no  part  in  the  reaction  beyond  that  of  an  oxidising  agent,  and 
may  be  replaced,  although  with  diminished  yield,  by  ferric  chloride. 
An  acetyl- compound  was  obtained,  melting  at  225°.  When  heated 
with  hydrochloric  acid  at  220°,  it  is  converted  into  paratoluidine  and 
a  resinous  substance  which  can  be  obtained  crystallised  in  needles 
melting  at  193°.  A.  J.  G. 

Leuco-compounds  from  the  Anthraquinone-dyes.  By  C. 
LlEBERMANN  {Ber.,  21,  435 — 446). —  Chrysophanhydmiithron, 

OH-C6H2Me<^^>C6H3-OH, 

is  prepared  by  heating  to  boiling  chrysophanic  acid  with  15  times  its 
weight  of  glacial  acetic  acid  and  three  times  its  weight  of  tin,  and 
then  adding  fuming  hydrochloric  acid  in  small  portions,  until  the 
original  deep  yellow  colour  has  changed  to  pale  yellow,  and  the  whole 
of  the  chrysophanic  acid  has  dissolved.  The  product  is  filtered  whilst 
boiling,  precipitated  with  w^ater,  and  recrystallised  from  benzene.  It 
is  also  formed    by  reducing   chrysophanic  acid  with  zinc- dust  and 
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ammonia.  It  forms  pale-yellow,  microscopic  plates,  melts  at  200 — 206°, 
and  dissolves  with  difficulty  in  alkalis,  the  solution  having  a  yellow 
colour  and  green  fluorescence.  The  solution  absorbs  oxygen  from  the 
air,  chrysophanic  acid  being  reformed.  It  yields  a  peculiar  acetyl- 
derivative,  for  which  the  constitution 


o(c(OAc)<^;g;(o^|«)-^>cH.)^ 


is  suggested  ;  this  forms  microscopic,  yellowish- white  plates,  melts  at 
230 — ^231°,  and  is  readily  soluble  in  acetic  acid,  sparingly  in  alcohol, 
and  so  closely  resembles  acetylchrysarobin  that  it  was  at  first  mistaken 
for  it;  the  substances  are,  however,  distinguished  by  their  behaviour 
on  hydrolysis  with  sulphuric  acid,  each  yielding  its  parent  sub- 
stance. 

.C(OH) 

Flavopurpuranthranol,  OH-C6H3<'  |  )'C6H2(OII)2,  obtained  by 

\CH ^ 

the  reduction  of  flavopurpurin  in  the  manner  described  above,  forms 
clear  yellow  needles  readily  soluble  in  alcohol,  acetone,  and  acetic  acid, 
sparingly  in  benzene,  soluble  in  alkalis  with  yeilowish-brown  colour 
and  greenish  fluorescence.  By  acetylisation,  a  tetracetyl-compound 
is  formed.  On  account  of  the  instability  of  the  anthranol,  an  attempt 
was  made  to  combine  the  reduction  with  acetylisation.  This  method 
has  proved  of  great  use,  where,  from  their  instability,  the  leuco- 
compounds  are  very  difficult  to  prepare.  Flavopurpurin  (1  part), 
sodium  acetate  (2  parts),  zinc-dust  (3  parts),  and  acetic  anhydride 
(10  to  15  parts),  are  boiled  together  for  a  few  minutes,  cooled,  thrown 
into  much  water,  and  left  for  some  hours;  the  precipitate  is  then 
extracted  with  boiling  acetic  acid,  when  two  products  are  obtained ;  a 
pentacetyl-derivative,  OAc-C6H3:C2(()Ac)2!C6H2(OAc)2,  which  crys- 
tallises in  nearly  colourless,  yellow  plates,  and  melts  at  239 — 240°,  and 
the  tetracetyl-compound  already  mentioned,  which  forms  nearly  colour- 
less flocks,  and  melts  at  107 — 105°. 

Anthrapurpuranthranol,  Ci4H6( 011)4,  prepared  by  the  reduction  of 
anthrapurpurin,  forms  leather-yellow,  microscopic  needles,  and  yields 
a  tetracetyl- derivative  crystallising  in  needles  and  melting  at  167°. 

Arithragalanthranol,  CuHio04,  from  anthragallol,  crystallises  in 
yellowish  needles,  does  not  show  a  definite  melting  point,  and  yields 
a  triacetyl-derivative  which  melts  at  203 — 205°.  When  an  alkaline 
solution  is  exposed  to  the  air,  it  assumes  a  beautiful  violet  colour,  and 
on  acidifying  violet  flocks  separate,  consisting  of  anthragalhydroxy- 
anthranol,  C6H4:C3(OH)o:CbH2(OH)2. 

Anthraflavanthranol,  C14H10O3,  obtained  by  the  reduction  of  anthra- 
flavic  acid,  forms  small,  white  needles.  Its  triacetyl-derivative 
crystallises  in  white  needles,  and  melts  at  165°. 

Bufigalanthranol  was  only  obtained  as  its  heptacetyl-derivative, 
CuH3(OAc)7 ;  this  crystalhses  in  pale-yellow  needles.  All  these 
acetyl- derivatives  show  a  characteristic  fluorescence  in  alcoholic 
solution. 

It  is  thus  seen  that  the  anthraquinone-dyes  yield  leuco-compounds 
on  reduction.     Although  the  evidence  is  not  yet  quite  conclusive,  it 
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wonld  seem  that  anthragallol,  flavoparparin,  anthrapnrpurin,  and 
anthraflavic  acid  yield  anthranols,  whilst  chrysophanic  acid,  alizarin, 
and  isoanthraflavic  acid  yield  the  isomeric  hydroanthranons. 

When  indigo  is  simultaneously  reduced  and  acetyl ised,  acetyl- 
indigo-white,  CifiHioNsOaAcg,  is  obtained  in  nearly  white  needles, 
which  melt  at  226°,  and  are  pretty  stable.  A.  J.  G. 

Terpenes  and  their  Derivatives.  By  J.  W.  Bruhl  {Ber.,  21, 
457 — ^77). — A  continuation  of  the  author's  former  paper  on  this 
subject  (this  vol.,  p.  377),  in  which  the  oxygen-derivatives  of  the 
terpenes  are  discussed.  The  physical  properties  of  these  are  arranged 
in  a  table  similar  to  that  given  in  the  case  of  the  terpenes. 

Menthol,  C10H20O,  is  probably  a  derivative  of  menthene,  with  which 
it  occurs  in  peppermint  oil.  It  is  laevorotatory,  and  its  molecular 
refraction  shows  that  it  contains  no  double  bond,  and  that  its  oxygen 
is  united  by  single  affinities.  It  is  a  secondary  alcohol,  and  on 
oxidation  yields  the  dextrorotatory  menthone,  CioHigO,  a  ketone  the 
relation  of  which  to  menthol  is  similar  to  that  of  camphor,  CioHieO,  to 
borneol,  CioHisO.  By  the  action  of  hydrogen  chloride,  menthol  is 
converted  into  the  compound  C10H19CI.  This,  by  loss  of  HGl,  yields 
hydromenthene,  CioHig,  from  the  tetrabromide  of  which,  by  the 
removal  of  4  mol.  HBr,  paracymene  is  obtained.  Menthol  is  probably 
hydroxy hexahydroparacymene,  [Pr  :  OH  =  1  :  3]. 

Cineole,  CioHigO,  contains  neither  hydroxy  1  nor  carbonyl,  and  yields, 
by  loss  of  water,  dipentene  and  also  paracymene.  It  can  form  very 
unstable  additive  compounds,  but  according  to  its  molecular  refraction 
is  a  saturated  compound.  It  is  optically  inactive,  and  optically 
inactive  dipentene  di hydrochloride  is  formed  when  hydrogen  chloride 
is  passed  into  warm  cineole.    Of  the  nine  possible  formulas  for  cineole 

yGIl2*CIl2v 

as    a   paracymene-derivative,   only   one,   CPr^ 0 ^CMe,  is  in 

keeping  with  these  facts. 

Terpin,  C10H20O2,  is  an  optically  inactive  compound  formed  by  the 
action  of  alcoholic  nitric  acid  on  pinene.  It  is  a  saturated  compound 
containing  two  hydroxyl- groups.  By  the  action  of  hydrogen  chloride 
on  terpin,  a  compound,  C10H18CI2,  is  formed,  identical  with  the  additive- 
product  from  dipentene  and  hydrogen  chloride.  Boiled  with  dilute 
mineral  acids,  terpin  is  first  converted  into  terpineol,  CioHigO,  and 
then  into  dipentene.  Terpineol  contains  one  hydroxyl-group,  has 
one  double  bond,  and  is  optically  active.  In  all  probability  terpin  is  a 
dihydroxy-,  terpineol  a  monohydroxy-derivative  of  dipentene. 

Camphor,  CioHieO,  probably  also  a  derivative  of  the  terpenes  and 
paracymene,  as  it  is  easily  obtained  from  camphene.  From  the 
molecular  refraction  of  ethylcamphor,  it  is  concluded  that  camphor 
contains  no  double  bond.  Borneol,  the  secondary  alcohol  derived 
from  camphor,  is  also  a  saturated  compound.  From  bornyl  chloride, 
CioHnCl,  by  elimination  of  HCl,  camphene  is  obtained,  so  that  borneol 
like  camphor  appears  to  be  related  to  that  terpene. 

Isomeric  with  camphor  are  myristicoi  and  absinthole.  The  first  of 
these  is  an  ulcohol,  and  contains  two  double  bonds.     By  the  action  of 
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phospliorus  cMoride  a  compound  C10H15CI  is  obtained,  which  on  elimi- 
nation of  HCl  yields  paracjmene.  Myristicol  is,  therefore,  probably 
a  phenol  of  hydrated  paracymene.  Of  absinthole  but  little  is  known  ; 
it  is  neither  an  aldehyde  nor  a  ketone,  but  the  oxygen  is  probably 
combined  as  in  cineole. 

Carvole  and  carvacrol,  C10H14O.  The  molecular  refraction  is  found 
to  support  Goldschmidt's  views  of  the  relation  these  substances  bear 
to  one  another  (Abstr.,  1887,  475). 

Safrole,  CioHioO,  contains  according  to  the  molecular  refraction 
four  double  bonds,  and  from  what  is  known  of  its  chemical  behaviour 

has  most  probably  the  constitution  C3H5*C6H3<[q]>CB[2.    The  recently 

discovered  shikimole  appears  to  be  identical  with  safrole.  Both  are 
optically  inactive.  H.  C. 

Action  of  Formic   Acid   on   French   Terebenthene.    By  J. 

Lafont  (Compt.  rend.,  106,  140 — 142). — The  terebenthene  boiled  at 
155 — 158°;  rotatory  power,  [«]d  =  —39°  50'. 

2  parts  of  terebenthene  and  1  part  of  glacial  formic  acid  are 
gradually  mixed,  care  being  taken  to  avoid  a  rise  of  temperature,  and 
the  mixture  is  allowed  to  remain  at  the  ordinary  temperature  for  some 
time.  Its  rotatory  power  increases  considerably.  It  is  then  treated 
with  water,  and  fractionated.  The  fraction  boiling  at  135 — 138^', 
under  a  pressure  of  40  mm.,  is  more  mobile  than  the  original  tere- 
benthene;  rotatory  power,  [«]d  =  —  69°  25';  sp.  gr.  at  0°  =  0*9986. 
It  has  the  composition  CioIIi6,CHo02,  and  with  dry  hydrogen  chloride 
yields  formic  acid  and  terpilene  hydrochloride.  It  is  violently 
attacked  by  nitric  acid  with  formation  of  resinous  products.  Potash 
produces  potassium  formate  and  a  viscous  substance  identical  with 
the  terpilenols  obtained  by  the  action  of  acetic  acid  on  caoutchouc 
and  terebenthene.  The  rotatory  power  of  this  terpilenol  is  [a]D  = 
-80°,  and  it  melts  at  32°. 

The  fractions  boiling  above  145°  in  a  vacuum  contain  terpin  formate, 
CioIIi6(CHo02)2,  which  bolls  at  170 — 180°  and  yields  potassium  formate 
and  terpin  when  treated  with  alcoholic  potash,  besides  a  viscous, 
yellowish  diterpilene  which  boils  at  205 — 215°  ;  sp.  gr.  atO°  =  0*9446; 
rotatory  power,  [ajo  =  —14''  15'. 

The  first  fractions  of  the  original  product  contain  terebenthene 
with  a  slightly  increased  rotatory  power,  [ajn  =  —  41°  32°,  and  a 
mixture  of  cymene  with  terpilene  boiling  at  about  178°.  In  this 
respect,  the  action  of  formic  acid  is  identical  with  that  of  acetic 
acid. 

When  terebenthene  and  formic  acid  in  the  same  proportions  are 
heated  in  sealed  tubes  at  100°  for  12  hours,  treated  with  water  and 
fractionated,  the  main  product  is  diterpilene,  a  viscous,  yellowish, 
optically  inactive  substance  which  boils  at  205 — 215°,  under  a  pressure 
of  40  mm. ;  sp.  gr.  at  O''  =  0"9404.  The  first  fractions  contain  terpi- 
lene and  cymene,  with  possibly  a  small  quantity  of  camphene 
formate. 

The  formation  of  terpilene  formate  by  the  action  of  formic  acid  on 
terebenthene  at  the  ordinary  temperature  is  remarkable,  since  this 
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compound  is  not  formed  by  the  action  of  formic  acid  on  terpilene 
itself.  C.  H.  B. 

Yield  of  Essential  Oils  by  Drugs  and  Plants.  (Pharm.  J. 
Trans.  [3],  18,  363.) — A  table  of  the  percentages  of  essential  oils 
yielded  by  169  species  of  plants.  K,.  R. 

Camphorimide.  By  A.  Guaeeschi  (Ghem.  Centr.,  1887,  1354 — 
1355;  from  Ann.  Ghim.  Farm.,  87,  113 — 122). — A  good  yield  of 
camphorimide  is  obtained  by  heating  camphoric  acid  with  0'3  part  of 
carbamide  at  110—120°  and  finally  at  120—125°. 

Moine  obtained  camphorimide  and  allylcamphorimide  by  the  action 
of  camphoric  acid  on  allythiocarbamide.  Camphoric  acid  and  thiocarb- 
amide,  or  ammonium,  or  potassium  thiocyanate,  when  fused  together, 
likewise  give  camphorimide.  When  potassium  thiocyanate  is  used, 
carbon  oxysulphide  is  formed. 

The  camphorimide  obtained  by  these  reactions  is  identical  with 
Laurent's  camphorimide  from  ammonium  camphoramate.  The  specific 
rotation  of  a  solution  of  camphorimide  in  chloroform  is  [ajo  =  — 10*6'. 
A  silver  compound,  C8Hi4!C202*.NAg,  was  formed. 

CO 

Camjphorchlorimide^  C8Hi4<|^Pq^N'C1,  was  obtained   by  dissolving 

1  gram  of  camphorimide  in  100  parts  of  water,  adding  1  c.c.  of  acetic 
acid,  and  10  c.c.  of  concentrated  solution  of  bleaching  powder.  From 
weak  alcohol,  it  crystallises  in  colourless  needles  melting  at  115"5°. 
With  para.toluidine  and  aniline,  the  chlorimide  gives  a  violet-red,  with 
diphenylamine,  a  green,  with  pseudocumidine,  an  orange-coloured 
product.  J.  P.  L. 

Phycophaein.  By  F.  SchUtt  {Ghem.  Gentr.,  1887,  1379—1380; 
from  Ber.  Bot.  Ges.,  5,  259 — 274). — Phycophsein  obtained  from  the 
various  Phfeophyceae  (Fucacece)  is  identical  in  composition.  The 
optical  properties  of  phycophse'in  consist  of  a  uniform  increase  of 
absorption  from  the  red  to  the  blue  end  of  the  spectrum.  As  there 
are  no  absorption-bands,  the  curve  is  the  chief  characteristic. 

Phycophaein  is  easily  soluble  in  hot  water,  slightly  soluble  in  dilute 
alcohol,  insoluble  in  ether,  carbon  bisulphide,  benzene,  light  petroleum, 
and  fixed  oils.  It  is  more  or  less  completely  precipitated  by  acids, 
partially  precipitated  by  soda,  and  not  at  all  by  ammonia  or  salts  of 
the  alkalis.  It  is  precipitated  by  the  salts  of  the  alkaline  earths,  &c. 
From  its  chemical  and  optical  properties,  it  must,  at  present,  be 
assigned  a  position  by  itself,  as  it  is  not  directly  connected  with 
chlorophyllin  or  any  of  the  green  colouring  matters  of  the  chlorophyll- 
group.  J.  P.  L. 

Cyclamin.  By  G.  Michaud  (Ghem.  Gentr.,  1887,  1397;  from  Arch. 
Sci.  Phys.  Nat.  [3],  18,  198— 212).  — 1  part  of  cyclamin  in 
6000  parts  of  water  causes  frothing,  and  in  this  respect  cyclamin 
surpasses  saponin.  Cyclamin  is  more  soluble  in  water  at  the  ordinary 
temperature  than  at  70°,  but  above  this  temperature  the  solubility 
again   increases,  until  at  100°  it  is  about  the  same  as  at  the  ordinary 
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temperature.  The  rotatory  power  of  cyclamin  cannot  be  determined 
in  watery  solution  on  account  of  opalescence;  in  alcoholic  solution  the 
author  found  [a]^  =  — 11'40",  Sachsse  states  that  the  rotatory 
power  is  — 15']0°.  Mineral  acids  decompose  cyclamin  into  cyclami- 
retin  and  a  sugar.  The  author  assigns  the  formula  CasHseOis  to 
cyclamin. 

Cyclaminic  acid,  CseBTseOig,  a  weak  acid  insoluble  in  water,  but  easily 
soluble  in  alcohol,  results  from  the  action  of  chlorine  on  a  watery 
solution  of  cyclamin. 

Nitric  acid  converts  cyclamin,  cyclamiretin,  or  cyclaminic  acid  into 
chrysolin,  a  nitrogenous,  amorphous,  and  feebly  acid  substance  of  the 
formula  CisHaiOeN.  J.   P.   L. 

Tyrotoxicon.  By  V.  C.  Vaughan  (Pharm.  J.  Trans.  [3],  18,  479 
— 480). — If  milk  to  which  some  butyric  acid  ferment  has  been  added, 
is  kept  in  closely  stoppered  bottles  for  eight  or  ten  days,  then  filtered, 
and  the  filtrate,  after  neutralisation  with  sodium  carbonate,  extracted 
with  ether,  tyrotoxicon  will  be  obtained  in  considerable  quantity. 
When  a  solution  in  alcohol  to  which  some  platinum  chloride  has  been 
added  is  evaporated  on  the  water-bath,  a  violent  explosion  takes 
place.  The  author  finds  that  in  this  respect  tyrotoxicon  agrees  with 
diazobenzene  compounds,  as  it  does  also  in  giving  a  similar  precipitate 
with  gold  chloride.  Diazobenzene  butyrate  and  tyrotoxicon  were  in 
fact  found  to  be  identical  in  their  chemical  behaviour  and  in  their 
physiological  effects  (described  at  length  in  the  paper)  ;  and  from 
tyrotoxicon  obtained  from  milk,  diazobenzene  potassium  hydroxide, 
was  obtained  according  to  Griess'  method.  Diazobenzene  or  some 
closely-allied  substance  will  probably  be  found  in  all  those  foods  which, 
after  putrefactive  changes,  produce  nausea,  vomiting  and  diarrhoea. 

Milk  or  other  liquid  to  be  tested  for  this  poison  should  be  kept  in 
well-stoppered  bottles,  for  exposure  of  the  liquid  to  the  air  may 
decompose  the  tyrotoxicon  in  a  few  hours.  The  filtrate  from  the  milk, 
or  the  filtered  aqueous  extract  of  cheese,  should  be  neutralised  with 
sodium  carbonate,  shaken  with  half  its  volume  of  pure  ether,  and 
time  given  for  the  complete  separation.  Pure  tyrotoxicon  being  in- 
soluble in  ether,  the  substance  probably  owes  its  solubility  at  this 
stage  to  the  presence  of  impurities.  The  ether  is  then  separated  and 
allowed  to  evaporate  spontaneously,  after  which  the  residue  may  be 
dissolved  in  distilled  water,  and  again  extracted  with  ether.  A  drop 
of  an  aqueous  solution  of  the  ether  residue  is  then  added  to  a  mixture 
of  phenol  and  pure  sulphuric  acid,  three  drops  of  each,  on  a  porcelain 
plate,  when  a  coloration,  orange-red  to  purple,  will  be  produced  if 
tyrotoxicon  be  present.  To  the  remainder  of  the  aqueous  solution,  an 
equal  volume  of  saturated  aqueous  potash  is  added,  and  the  mixture 
evaporated  on  the  water-bath.  The  double  hydroxide  of  potassium 
and  diazobenzene  will  be  formed  if  tyrotoxicon  be  present,  and  may 
be  separated  in  beautiful  six-sided  plates,  soluble  in  absolute  alcohol, 
from  which  it  may  be  precipitated  by  ether.  E,.  R. 

Diastase.  By  C.  J.  Ltntner  (J.  pr.  Ohem.  [2],  36,  481—498; 
compare  Abstr.,  1887,   165). — The  author   has  found    that    diastase 
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prepared  from  maize  by  digestion  with  water,  precipitation  witli 
alcohol,  and  subsequent  purification  by  alternately  dissolvinsr  in  water 
and  precipitating  with  alcohol,  has  the  same  diastatic  activity  and 
contains  the  same  quantity  of  nitrogen  (10-4  per  cent.)  as  that 
obtained  from  barley.  Loew's  method  of  purification  by  precipitation 
with  lead  acetate  is  unsatisfactory,  as  thereby  the  diastase  loses  six- 
sevenths  of  its  activity.  The  presence  of  small  quantities  of  the 
chlorides  of  sodium,  potassium,  and  calcium  in  no  way  affects  the 
a(;tion  of  diastase  on  starch  solution,  but  if  these  substances  be 
present  in  considerable  quantities  the  conversion  into  sugar  is  re- 
tarded. Acids  and  alkalis,  cupric  sulphate,  and  probably  most  salts 
of  the  heavy  metals,  either  diminish  or  completely  destroy  the 
activity  of  diastase.  There  is  at  present  no  evidence  to  show  that 
two  ferments  exist  in  malt,  one  of  which  is  capable  of  dissolving 
starch,  whilst  the  other  converts  it  into  sugar;  and  it  must  be  pro- 
visionally accepted  that  diastase  has  both  these  properties.  A  con- 
venient method  of  preparing  pure  maltose  consists  in  treating  a 
solution  of  starch  at  ordinary  temperatures  with  precipitated  diastase. 

G.  T.  M. 
Pyrrolidine.  By  F.  C.  Petersen  (Ber.,  21,  290— 293).— The 
author  has  purified  the  pyrrolidine  prepared  by  Ladenburg's  method, 
(Abstr.,  1887,  499),  by  converting  it  into  the  bismutho-iodide  and  de- 
composing this  by  distillation  with  aqueous  soda.  Thus  prepared, 
pyrrolidine  boils  at  86-5 — 88"  (compare  Abstr.,  1885,  1243)  and  has 
a  specific  gravity  =  0'879  at  0°  and  =  0-871  at  10°.  The  cadmio- 
iodide,  2(C4NH9,HI),Cdl2,  crystallises  from  water  in  colourless,  tabular 
scales  and  melts  at  200 — 202".  The  nitroso-derivative,  C^NHg-NO,  is 
an  oil  which  distils  at  214°  with  partial  decomposition  and  is  readily 
soluble  in  water.  W.  P.  W. 

^-Picoline.  By  F.  Bacher  (Ber.,  21,  293— 294).— The  deter- 
minations  of  the  boiling  point  of  ^-picoline  prepared  by  Stoehr 
(this  vol.,  p.  63)  and  by  Hesekiel  (Abstr.,  1885,  812),  do  not  agree. 
The  author  has  purified  the  base  obtained  by  Hesekiel's  method  by 
digestion  in  hydrochloric  acid  solution  with  sodium  nitrite  on  a 
water-bath,  and  conversion  into  and  crystallisation  of  its  mercuro- 
chloride.  The  base,  however,  boiled  chiefly  at  140 — 142°  (corr. 
142 — 144°),  whilst  fractional  crystallisation  of  the  platinochloride 
prepared  from  the  residue  in  the  distilling  flask  gave  four  fractions 
melting  at  187 — 191°,  and  corresponding  with  Stoehr's  description 
of  the  salt.     The  research  is  being  continued.  W.  P.  W. 

7-PiGoline  and  7-Pipecoline.  By  A.  Ladenburg  (Ber.,  21,  285 
— 289). — A  commercial  lutidine  (b.  p.  =  143 — 160°)  was  found  to 
contain  2  :  4  lutidine,  /3-picoline,  and  7-picoline,  and  the  latter  was 
separated  from  it  by  the  following  method.  The  fraction  distilling 
at  143 — 147°  was  converted  into  the  platinochloride,  which  was 
washed  with  ether-alcohol,  dissolved  in  sufficient  water  to  form  a 
3  per  cent,  solution,  and  boiled  for  many  hours  in  a  reflux  apparatus 
in  order  to  convert  the  picolines  into  the  sparingly  soluble, 
yellow,  crystalline  platino-salts  :  the  lutidine  platinochloride  is  not 
affected  by  this  treatment.     The  platino-salts  were  then   converted 
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in+o  platinochlorides  by  digestion  with  concentrated  liydrochloric 
acid  in  a  current  of  hydrogen  chloride,  and  the  fy-salt  purified  by 
crystallisation. 

7-Picoline  boils  at  142-5 — 144'5°  (corr.)  and  has  a  sp.  gr.  =  0'9742 
at  0°;  the  platinochloride  melts  at  231°  with  decomposition;  the 
aurochloride  forms  beautiful,  lustrous  prisms  and  melts  at  205° ;  the 
picrate  melts  at  167°,  and  the  mercurochloride  melts  at  128 — 129°. 

r/.PipecoUne,  CeHisN,  was  obtained  by  the  action  of  sodium  on  a 
boiling  alcoholic  solution  of  7-picoline.  It  is  a  colourless,  hygroscopic 
liquid  which  boils  at  126-5 — 129°  (corr.)  and  has  a  sp.  gr.  =  0-8674 
at  0°.  It  fumes  strongly  in  the  air,  has  a  piperidine-like  odour,  and 
is  readily  soluble  in  water.  The  hydrochloride  is  crystalline  and 
readily  soluble  in  water  ;  the  platinochloride,  (C6l^Hi3)o,H2PtCl6, 
crystallises  in  lustrous  prisms,  melts  at  203°  with  decomposition,  and 
is  soluble  in  water ;  the  aurochloride  crystsbWises  in  lustreless,  yellow 
needles,  melts  at  125 — 127°  and  is  sparingly  soluble  in  water ;  the 
cadmio-iodide  iorms  w^hite  scales  and  melts  at  135°  ;  the  hismutho-iodide 
crystallises  in  characteristic  red  forms,  and  the  picrate  and  mercuro- 
chloride are  crystalline. 

The  specific  gravity  of  pyridine  prepared  from  the  mercurochloride 
is  stated  to  be  1-0033  at  0°,  and  a  number  of  instances  are  cited  in 
which  the  difference  between  the  molecular  volumes  of  an  alkylated 
pvridine  and  its  hydrogen ated  derivative  approximates  to  that  re- 
quired by  Horstmann's  law  (Abstr.,  1887,  545).  W.  P.  W. 

Constitution  of  Aldehydecollidine.  By  E.  DiJRKOPF  and  M. 
ScHLAUGK  (Ber.,  21,  294 — 2y9). — A  comparison  between  isocin- 
chomeronic  acid  and  the  dicarboxylic  acid  obtained  as  the  final  pro- 
duct of  the  oxida,tion  of  aldehydecollidine  has  established  their  com- 
plete identity,  and  inasmuch  as  the  collidine  has  been  shown  to  yield 
a-picoline  (Abstr.,  1887,  737),  there  can  be  no  doubt  that  its  con- 
stitution is  expressed  by  the  formula  Cs^HaMeEt  [Me  :  Et  =  2  :  5]. 
I'o  explain  the  formation  of  this  compound  from  aldehyde  and 
aldehyde-ammonia,  the  authors  suggest  that  a  molecule  of  aldehyde 
and  a  molecule  of  aldehyde-ammonia  react  to  form  the  compound 
CH0*CH!CHMe,NH3,  that  simultaneously  condensation  of  the  alde- 
hyde and  formation  of  crotonaldehyde  also  ensues,  and  that  these 
two  products  interact  under  the  conditions  of  the  experiment  to  form 
aldehydecollidine  with  the  loss  of  2  mols.  of  water.  The  frac- 
tions of  lower-boiling  point  obtained  in  the  purification  of  alde- 
hydecollidine contain  a  noteworthy  amount  of  a-picoline,  and  a  small 
fraction  boiliog  at  160 — 165°  seems  to  contain  /:i-ethylpyridiue,  but 
this  is  not  absolutely  certain.  W.  P.  W. 

Pseudoquinolineananitrile.  By  E.  Lellmann  and  H.  Reusch 
(Ber.,  21,  397 — 401). — It  has  previously  been  pointed  out  that 
quinolineanasulphonic  acid  and  quinolineanacarboxylic  acid  exist  in 
two  modifications  (Lellman,  Abstr.,  1887,  973  ;  Lellmann  and  Lange, 
ibid.,  737).  The  authors  have  now  prepared  the  second  modifica- 
tion of  the  nitrile,  the  intermediate  product.  Pseudoqiiinolineana- 
nitrile,  C^l^ll^'CJ!^ ,  is  obtained  b}^  distil  ing  the  pseudosulphonic   acid 
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with  potassium  cyanide.  It  crystallises  in  slender,  coloarless  needles 
with  1^  mol.  H2O  and  melts  at  70°.  When  exposed  to  air,  it  loses 
1  mol.  H2O  and  then  melts  at  74'5°  ;  the  remainder  of  the  water  is 
lost  on  drying  over  sulphuric  acid  ;  the  anhydrous  substance  melts 
at  89°.  It  would  thus  seem  that  this  substance  dilTers  from  Bedall 
and  Fischer's  ananitrile  (Abstr.,  1882,  413)  which  presumably  is 
anhydrous  (as  no  reference  is  made  to  its  containing  water  of  crystal- 
lisation) and  yields  the  other  modification  of  the  anacarboxylic  acid 
on  hydrolysis.  Other  cases  of  the  existence  of  these  moditications  of 
ana-derivatives  are  referred  to,  and  further  work  on  the  subject  is 
iu  progress.  A.  J.  G. 

Thio-derivatives  of  Quinoline.    By  J.  Roos  (Ber.,  21,  619— 

f>80). — oc-Quinolyl  mercaptan  (x-thio quinoline)  CgNHfi'SH  [SH  =  2'] 
is  prepared  by  heating  carbostyril  and  phosphoric  sulphide  at 
135 — 145°;  it  forms  yellow  plates,  melts  at  174°,  is  insoluble  in  cold, 
sparingly  soluble  in  hot  water,  readily  soluble  in  alcohol,  ether, 
benzene,  chloroform,  carbon  bisulphide,  and  acetic  acid.  It  shows 
both  acid  and  basic  properties  and  readily  forms  double  salts ;  it 
has  tinctorial  properties,  but  is  not  a  sufficiently  powerful  dye  for 
technical  purposes.  Neither  hydroxy lamine  nor  phenylhydrazine  react 
with  it. 

tx-Quinolyl  disulpJiide,  (C9NH6)2S2,  is  obtained  by  oxidising  the 
mercaptan  with  hydrogen  peroxide;  it  crystallises  in  lustrous,  white 
plates,  melts  at  137°,  and  is  insoluble  in  alkalis,  ammonia,  and  water, 
readily  soluble  in  acids  and  in  alcohol,  ether,  benzene,  light  petroleum, 
and  chloroform. 

a-Quinolyl  ethyl  sulphide,  CgNHg'SEt,  is  prepared  by  the  action  of 
ethyl  iodide  on  equimolecular  proportions  of  quinolyl  mercaptan  and 
sodium  dissolved  in  alcohol,  as  an  uncrystallisable  oil  which  cannot 
be  distilled  ;  it  was  therefore  converted  into  the  platinochloride^  which 
crystallises  in  microscopic  octahedrons  with  1  mol.  HoO.  The 
Jtydriodide,  CgNHg'SEt,!!!,  is  formed  by  heating  the  mercaptan  with 
ethyl  iodide;  it  forms  pale-yellow  crystals  and  melts  at  154°. 

r^-Metliylquinulyl  mercaptan  (x-thiolepidine) ,  C9N'H5Me*SH[SH  :  Me 
=  2'  :  4'],  prepared  by  heating  7-methylcarbostyril  with  phosphoric 
sulphide  at  140 — 150°,  crystallises  in  pale-yellow  needles,  melts  at 
253°,  sublimes  at  a  higher  temperature  in  yellow  needles,  and  is  in- 
soluble in  water,  sparingly  soluble  in  cold  alcohol,  readily  in  ether, 
benzene,  chloroform,  and  carbon  bisulphide.  It  has  both  acid  and 
basic  properties  and  does  not  react  with  hydroxy  lamine  or  phenyl- 
hydrazine.  The  disulphide,  (C9NH5Me)2S2,  prepared  by  oxidation 
with  hydrogen  peroxide,  forms  white  plates,  melts  at  167°,  and  is 
3-eadily  soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  alkalis. 

<y- Methylquinolyl  ethyl  sulphide,  CgNHsMcSEt,  is  an  oil ;  the  platino- 
chloride  crystallises  with  ^  mol.  HoO.  The  hydriodide,  obtained 
by  the  action  of  ethyl  iodide  on  the  mercaptan,  forms  long,  yellow 
needles  and  melts  at  214°. 

oi-Methi/lqtmioli/l  mercaptan  (>^f-thwquinaldine),  CgNHsMe'SH 
[SH  :  Me  =  4'  :  2'],  is  prepared  from  7-oxyquinaldine  ;  it  crystallises 
with  1  mol.  H2O  in  yellow  prisms,  which  soon  turn  red  on  exposure 
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to  air,  melts  at  187°,  and  is  sparingly  soluble  in  cold,  moderately 
soluble  in  hot  water  and  in  alcohol,  ether,  and  benzene. 

x-Methylquinolyl  ethyl  sulphide,  CioNHg'SEt,  prepared  like  the 
corresponding  compounds,  crystallises  in  well-formed,  white  needles, 
melts  at  56°,  is  readily  soluble  in  alcohol  and  ether,  insoluble  in 
water,  and  gives  a  crystalline  platinochloride.  A.  J.  Gr. 

Action  of  Sulphuric  Acid  on  Quinoline.  By  G.  v.  Georgievics 
Monatsh.  Chem.,  8,  639 — 646;  compare  this  vol.,  p.  296). — When 
orthoquinolinesulphonic  acid  is  heated  with  sulphuric  acid  (7  parts) 
at  300°  for  eight  hours,  paraquinolinesulphonic  acid  is  formed.  The 
yield  is  70  per  cent.     Quinoline  is  formed  as  intermediate  product. 

Orthoquinolinesulphonic  acid  is  obtained  when  quinoline  is  heated 
with  sulphuric  acid  at  220 — 230"" ;  if  the  temperature  is  raised  to 
240 — 250°,  the  para-acid  is  formed. 

Paraquinolinesulphonic  acid  crystallises  in  long  monoclinic  needles  ; 
a:b=  1-3514  :  1 ;  ^  =  66°  46'  26". 

Parasulphocincbonic  acid  (Weidel,  Abstr.,  1882,  225)  is  conve- 
niently prepared  by  heating  cinchonic  acid  with  sulphuric  acid  (6  to 
7  parts)  at  290—300°  for  8  to  10  hours.  The  whole  is  poured  into 
water  and  about  three-fourths  of  the  sulphuric  acid  precipitated  with 
barium  carbonate.  It  is  then  filtered,  extracted  with  boiling  water, 
and  the  united  filtrates  evaporated  until  a  sample  of  the  liquid 
deposits  crystals  in  one  or  two  hours  ;  after  standing  24  hours,  these 
are  collected  and  recrystallised  two  or  three  times.  The  yield  of 
pure  acid  is  more  than  40  per  cent,  of  that  required  by  theory.  When 
the  acid  is  fused  with  potash,  a  hydroxy-acid  is  formed  identical  with 
that  obtained  by  Weidel  (loc.  dt.),  and  also  with  Skraup's  xantho- 
quinic  acid  (ibid.,  223).  N.  H.  M. 

Action  of  Hypochlorous  Acid  on  Quinoline  and  its  Deriva- 
tives. By  A.  BiNHORN  and  R.  Laugh  (Annalen,  243,  342 — 362). — 
Pseud ochlorocarbostyril,  CgHeN'OCl,  formed  by  the  action  of  hypo- 
chlorous  acid  on  quinoline  or  of  a  solution  of  bleaching  powder  on 
quinoline  borate,  has  been  previously  described  by  the  authors 
(Abstr.,  1886,  370).  The  chlorine-atom  in  this  compound  is  easily  dis- 
placed by  hydrogen,  yielding  carbostyril,  but  it  could  not  be  displaced 
by  groups  of  atoms.  The  substance  is  converted  into  an  isomeride,  by 
the  action  of  absolute  alcohol  at  100°,  or  by  heating  it  to  a  temperature 
a  few  degrees  above  the  melting  point.  The  new  compound  forms 
rhombic  plates  and  melts  at  262 — 263" ;  its  chlorine-atom  cannot  Ipe 
eliminated  by  the  action  of  moist  oxide  of  silver  or  by  nascent  hydrogen. 
It  forms  a  crystalline  potassium  salt,  and  yields  chlorisatin  on  oxidation. 
As  the  same  compound  is  formed  from  3-chloroquinoline  and  the 
same  chloroisatin  from  3  .  1'  chlorhydroxyquinoline,  it  is  evident  that 
in  the  intramolecular  change  which  has  taken  place,  the  chlorine- 
atom  in  the  original  compound  has  migrated  from  the  pyridine-ring 
to  the  benzene  nucleus,  forming  parachlorocarbosfyril.  A  third  iso- 
meride resembles  the  preceding  compound,  but  melts  at  106°. 

Parachlorocarbostyril  hypochlorite,  CgNHsCl'OCl  [CI  :  OCl  =  3  :  1'], 
is  formed  by  the  action  of  bleaching  powder  solution  on  a  solution  of 
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^arachlorocarbostyril.  It  is  deposited  from  an  acetic  acid  solution  in 
plates  melting  at  115°.  On  exposure  to  the  air,  the  crystals  lose 
their  lustre  and  the  molting  point  of  the  substance  rises.  The  sub- 
stance is  deposited  from  water  or  ethyl  acetate  in  needles,  and  melts 
at  145°.  It  is  much  more  stable  than  pseudochlorocarbostyril,  but  is 
decomposed  by  boiling  alkalis,  forming  parachlorocarbostyril. 

Anachlorocarhostyril  hypochlorite,  prepared  from  metachloroquinoline, 
crystallises  in  needles  and  melts  at  155°.  It  is  decomposed  by  boiling 
solutions  of  alkalis,  yielding  anachlorocarhostyril,  melting  at  287°. 

Pararaethylquinoline  yields  methylpseudochlorocarbostyril, 

CsNHsMeClO  [Me  :  CI  :  O  =  3  :  1'  :  2']. 

This  substance  melts  with  decomposition  at  120' 5".  An  intramolecular 
change  takes  place  when  it  is  dissolved  in  boiling  alcohol,  the  chlorine- 
atom  migrating  to  the  benzene  nucleus,  forming  methyl  chlorocarbo- 
styril. 

These  results  show  that  quinoline  and  3-methylquinoline  are  con- 
verted into  unstable  pseudochlorocarbostyrils,  but  ana-  and  para- 
chloroquinoline  yield  hypochlorites.  Orthochloroquinoline  and  ortho- 
methyl  quinoline^  under  similar  treatment,  yield  dichloro- substitution 
products.  W.  C.  W. 

Action  of  Phosphorus  Pentachloride  on  Aniline  Ethylmalo- 
nate  and  on  Orthotoluidine  Ethylmalonate.  Bj  L.  Hughe imer 
and  C.  S.  Schramm  (Ber.,  21,  299 — 307 ;  compare  Abstr.,  1887,  738). 
Chlorethylhydroxyquinoline,  [CI  :  Et  :  OH  =  2'  :  3'  :  4'],  is  converted 
into  etJiylhydroxycarbostyril,  [OH  :  Et  :  OH  =  2'  :  3'  r  4'],  by  heating 
with  dilute  hydrochloric  acid  at  165°..  This  is  readily  soluble  in 
alcohol  and  acetone,  and  crystallises  from  acetic  acid  in  lustrous, 
well-formed  prisms,  which  lose  their  lustre  on  exposure  to  the  air. 
The  alcoholic  solution  is  coloured  a  dark-yellow  on  treatment  with 
ferric  chloride. 

Hydroxy ethylto-lucarbostyril,  [OH  :  Et  :  OH  =  2'  :  3'  :  4'],  melts 
at  217-5—22^0°  (not  222—223-5°),  and  is  soluble  in  acetone  and  acetic 
acid.  Ferric  chloride  imparts  to  its  alcoholic  solution  a  yellow 
colour  rapidly  changing  to  yellowish-red. 

oc-DicJilorohutyranilide,  CEtCl2*C0^NHPhy  can  be  obtained  from  the 
product  of  the  action  of  phosphorus  pentachloride  on  aniline  ethyl- 
malonate by  treating  it  w^ith  aqueous  sodium  carbonate  in  excess, 
heating  cautiously  on  a  water- bath,  filtering  and  precipitating  with 
hydrochloric  acid.  The  precipitate  is  freed  from  chlorethylhydroxy- 
quinoline by  repeated  treatment  with  concentrated  hydrochloric  acid, 
and  the  a-dichh  robutyranilide  is  purified  by  solution  in  aqueous 
sodium  carbonate  and  subsequent  precipitation  with  hydrochloric 
acid.  It  is  a  white  powder  which  melts  at  199 — 200°,  and  is  con- 
verted into  a-chlorhydroxybutyranilide-phenylcarbamine  by  distilling 
its  solution  in  aqueous  sodium  carbonate  nearly  to  dryness,  adding 
the  distillate  to  the  contents  of  the  flask,  and  again  distilling,  the 
process  being  repeated  several  times.  Phenylcarbamine  is  formed 
during  the  operation.  The  author's  view  of  the  formation  of  a-chlor- 
hydi-oxybutyranilide-phenylcarbamine    is    thus    confirmed,    and    the 
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formula  NPh:CH•0•CEtCl•CO•:^^HPll  is  now  ascribed  to  the  com- 
pound. It  is  readily  soluble  in  alcohol,  less  so  in  light  petroleum, 
and  yields  phenylcarbamine  when  boiled  with  concentrated  aqueous 
potash. 

ac'Chlorhydroxyhutyro  -  orthotoluide  -  orthotolylcarhamine,  probably 
C6H4Me-N:CH-0-CEtCl-CO'IsrH-C6H4Me,  is  obtained  under  similar 
conditions  from  the  product  of  the  action  of  phosphoras  pentachloride 
on  orthotoluidine  ethylmalonate.  It  crystallises  in  needles,  melts  at 
105 — 107°,  is  readily  soluble  in  alcohol,  less  so  in  light  petroleum,  and 
when  heated  with  sodium  carbonate  at  130°  gives  ofi'  the  odour  of 
phenylcarbamine.  "W.  P.  W. 

Synthesis  of  the  Homologues  of  4'  Hydroxyquinaldine.    By 

M.  Conrad  and  L.  Limpach  {Ber.,  20,  523 — 533). — MetJmjl  orthotolyl- 
amidocrotonate,  C12H15NO2,  is  prepared  by  keeping  a  mixture  of  ortho- 
toluidine and  methyl  acetoacetate  (eq.  mols.)  for  a  day ;  the  water 
which  separates  is  removed,  and  the  oily  product  which  afterwards 
solidifies  is  crystallised  from  alcohol,  from  which  it  separates  in  lustrous 
prisms  melting  at  31°.     The  ethyl  salt  is  a  slightly  yellow  oil. 

Orthomethyl-jrhydroxyquinaldine,  CgNHiMea'OH  [Mca  :  OH  = 
1:2':  4'],  is  formed  together  with  some  orthoditolylcarbamide  when 
ethyl  tolylamidocrotonate  is  quickly  heated  at  240 — 250°.  It  crys- 
tallises from  water,  which  dissolves  it  sparingly,  ixi  plates,  with 
1  mol.  H2O..  The  anhydrous  substance  melts  at  260 — 261°,  dissolves 
readily  in  alcohol,  dilute  acids,  and  alkalis,  and  is  almost  insoluble  in 
ether,  benzene,  and  chloroform.  The  plathwchlorida  crystallises  in 
light  yellow,  matted  needles,  becomes  dark  at  250°,  decomposes  com- 
pletely at  270°,  and  is  readily  soluble  in  boiling  water  or  alcohol. 

Methyl  paratolylamidocrotonate,  Ci2lIi5N02,  forms  large,  lustrous 
prisms  melting  at  60'5°,  and  is  readily  soluble  in  ether  and  alcohol. 
The  ethyl  salt  melts  at  29-5°. 

Paramethyl-^-hydroxyquinaldine,  OnHnNO,  obtained  together  with 
ditolylcarbamide  by  quickly  heating  the  ethyl  salt  just  mentioned, 
crystallises  in  needles  with  1  moL.  H2O ;  the  anhydrous  compound 
melts  at  274 — 275°.  The  hydrochloride  dissolves  very  readily  m  hot 
water  and  crystallises  in  slender  needles;  the  platinochloride  crys- 
tallisesin  orange-coloured,  lustrous  pri&ms  which  melt  at  228°. 

Orthojparadimethyl-^l-hydruxyquinaldine,  C12H13NO,  prepared  by  heat- 
ing ethyl  metaxylyl-/^-amidocrotonate,  crystallises  in  needles  with 
1  mol.  H2O,  melts  at  263 — 264°,  and  is  readily  soluble  in  alcohol, 
almost  insoluble  in  ether  and  benzene.  The  platinochoride  forms 
slender,  pale-yellow  needles,  and  melts  at  282°  with  decomposition. 

Orthoparadimethyl-r/-chloroquinaldme,  Ci2Hi2NC],is  obtained  by  treat- 
ing the  hydroxy-derivative  with  phosphorus  pentachloride  in  presence 
of  phosphorus  oxy chloride,  and  afterwards  heating  the  whole  at  130° 
for  ^  hour.  It  crystallises  from  ether  in  flat  prisms,  almost  insoluble 
in  water,  readily  iu  dilute  acids,  in  alcohol,  ether,  and  benzene,  melts 
at  114°,  and  boils  at  297—298°..  The  platinochloride  forms  reddish- 
yellow  needles,  very  sparingly  soluble  in  hot  water.  When  the  base  is 
heated  with  aniline  for  10  minutes  at  185°,  phenylamidodimethyl- 
quinaldine,  CgNHsMea'NHPh  [Me, :  NHPh  =  1:3:2':  4'],  is  formed  ; 

2  I  2 
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this  crystallises  from  hot  dilute  alcoliol  in  prisms  melting  at  150**. 
Dixyljlcarbamide,  obtained  in  the  preparation  of  di methyl hydroxy- 
quinaldine,  melts  at  263°. 

Methyl  cumylaniidocrotonate,  CuHigNOo,  melts  at  60*3° ;  the  ethyl 
salt  is  a  viscous,  oily  substance  which  when  heated  at  250*  yields  con- 
densation products ;  amongst  them  dicumylcarhamide  melting  above 

Bicumylcarb amide,  CigH^J^^O,  which  is  contained  in  the  volatile 
product  obtained  by  heating  ethyl  cumylamidocrotonate,  crystallises  in 
white,  lustrous  needles  melting  above  300°  ;  it  is  insoluble  in  the  usual 
solvents. 

Trimethyl-^-hydroa>yquinaldine,  dsHisNO  [Me4 :  OH  =  1 : 3:4: 2': 4'], 
the  non- volatile  product  obtained  by  heating  methyl  cumylamidocro- 
tonate, crystallises  in  lustrous  prisms  which  sublime  at  285°  with 
partial  decomposition,  but  without  melting.  It  is  readily  soluble  in 
alcohol,  sparingly  soluble  in  water.  The  platinochloride  separates  from 
alcohol  in  lustrous  prisms  which  decompose  at  above  275°  without 
previous  fusion.  When  the  base  is  heated  on  a  water-bath  with 
10  parts  of  nitric  acid  (sp.  gr.  =  1*4),  a  violent  reaction  takes  place 
and  a  product  is  obtained  which  contains,  among  other  substances, 
nitrodimethy  Ihy droxyquina Idinecarhoxylic  acid, 

.N-CMe^ 
COOH-C6HMe2<  |  JC'^0^. 

^C(OH)^ 

This  forms  a  fine  white  powder  which  decomposes  at  a  high  tempera- 
ture without  melting.  The  sodium  salt  crystallises  (with  1  mol.  HoO) 
in  long,  slender,  pale-yellow  needles  of  a  satiny  lustre. 

Ethyl  x-naphthylamidocrotonate,  CmHnNOo,  crystallises  in  white 
lustrous  needles  melting  at  45°.  When  heated  at  240°,  a  violent 
reaction  takes  place;  the  temperature  rises  to  280°  and  the  whole 
solidifies. 

a-Naphtho-^{-hydroxyquinaldine,  CuHnNO,  separates  from  its  alcoholic 
solution  in  groups  of  needles  which  partly  sublime  but  do  not  melt 
even  at  300".  The  nitrate  is  rather  readily  soluble  in  hot  water;  the 
platinochloride  is  a  pale-yellow  substance,  very  sparingly  soluble  in 
hot  water. 

Ethyl  (3-7iaphthylamidocrotonate,  C16H17NO2,  crystallises  in  well- 
formed  prisms  melting  at  66°,  readily  soluble  in  alcohol.  When 
heated  at  240°,  it  behaves  similarly  to  the  a-compound. 

^-Naphtho-r^-hydroxyquinaldine,  CuHnNO,  crystallises  in  prisms 
which  do  not  melt  at  300°  ;  it  is  sparingly  soluble  in  water,  more 
soluble  in  alcohol.  The  platinochlorde  forms  a  bright  yellow,  very 
sparingly  soluble  precipitate.     The  constitution  of  )3-naphthohydroxy- 

^N-CMe^ 
quinaldine  is  probably  CioHg/  |  >CH  [N  :  C-OH  =  1  :  21 

^c(oh/ 

N.  H.  M. 
Syntheses  in  the   Quinoline   Series  by   means  of   Acetyl- 
acetone.       By  A.  Combes  (Compt.   rend.,   106,  142— 145).— 2'    4' 
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BimethylquinoUne  is  obtained  by  dissolving  acetylacetoneanilide  in 
concentrated  sulphuric  acid  and  beating  for  a  short  time  on  the  water- 
bath.     It  boils  without  decomposition  at  264 — 265°. 

2'  .  3'  .  4'  Trimethylquinoline  is  prepared  by  treating  methyl  acetyl- 
acetoneanilide in  a  similar  way.     It  melts  at  65°  and  boils  at  285°. 

3  .  2'  .  4'  Trimethylquinoline  is  obtained  in  the  same  way,  from  the 
derivative  of  acetylacetone  and  paratolnidine.  It  forms  white 
crystals,  melts  at  39 — 40°,  boils  at  281 — 282°  without  decomposition, 
and  yields  a  crystalline  platinochloride  which  melts  at  220°  without 
decomposing.  .      ^   ^ 

1 . 2' .  4'  Trimethylquinoline  is  obtained  from  the  orthotoluidine-deriva- 
tive  in  the  same  way.  It  boils  at  280°  and  forms  crystallisable  salts. 
The  platinochloride  melts  without  decomposition  at  255 — 260°. 

C.  H.  B. 

Synthesis  of  2^ :  4'  Phenylhydroxyquinoline.  By  M.  Conrad 
and  L.  Limpach  (Ber.,  21,  521 — 522). — When  ethyl  benzoylacetate  is 
heated  for  several  days  with  aniline,  ethyl  ^-phenylamidophenyl- 
acrylate  is  obtained  as  a  thick  oil,  readily  soluble  in  ether,  alcohol, 
and  benzene.  This  is  quickly  heated  at  250°  for  a  short  time  ; 
alcohol  and  some  other  volatile  products  distil  over,  whilst  the 
residue  consists  of  2'  :  4'  phenylhydroxyquinoline  hydrochloride,  from 
which  the  free  base  is  liberated  by  means  of  sodium  carbonate.  It 
is  identical  with  the  compound  prepared  by  Just  (Abstr.,  1886,  811). 
It  is  probable  that  most  of  the  2'  :  4'  phenylhydroxyquinoline- deriva- 
tives can  be  prepared  by  this  method.  N.  H.  M. 

Has  Creatinine  Basic  Properties?  By  E.  Salkowski  (Zeit, 
physiol.  Chem.,  12,  211 — 215). — Creatinine  has  not  the  strongly  alka- 
line reaction  commonly  ascribed  to  it,  but  that  reaction  is  dependent  on 
impurities  mixed  with  it,  namely,  certain  constituents  of  the  ash,  espe- 
cially the  barium  carbonate  used  in  its  preparation.  The  minimal 
alkaline  reaction  of  the  purest  possible  preparation  is  also  due  to  a 
similar  slight  admixture  with  ash.  0*113  gram  of  pure  creatinine  was 
dissolved  in  water,  and  it  was  found  that  a  single  drop  o^  ^  normal 
sulphuric  acid  neutralised  the  alkaline  reaction,  and  two  drops  gave 
an  acid  reaction  ;  whereas  the  quantity  necessary  to  neutralise  such 
an  amount,  had  a  compound  witK  the  acid  been  formed,  would  have 
been  4  c.c.  The  question  was  then  re-investigated,  whether  creatinine 
is  able  to  displace  ammonia  from  ammonium  salts.  The  salt  employed 
was  ammonium  chloride.  In  the  first  place  a  certain  amount  of  the 
ammonium  chloride  solution  was  distilled,  and  the  ammonia  in  the 
distillate  estimated  colorimetrically  by  Nessler's  reagent.  The  same 
amount  of  the  salt  solution  was  then  distilled  with  a  known  weight  of 
creatinine ;  and  the  amount  of  ammonia  in  the  distillate  was  found  to 
be  much  increased,  five  times  as  much  ammonia  being  evolved. 
Control  experiments  showed  that  this  could  not  have  been  yielded  by 
the  creatinine  itself,  nor  by  the  action  of  the  ash  of  the  creatinine  on 
the  ammonium  chloride ;  therefore  creatinine  itself  has  the  action  in. 
question.  Other  nitrogenous  substances  which  form  salts,  especially 
the  amido-acids,  might  be  expected  to  act  in  like  manner,  but  leucine 
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was  not  found  to  do  so.  It  is  also  possible  on  the  other  hand  that  excess 
of  ammonia  will  decompose  creatinine-zinc  chloride.  On  heating  an 
aqueous  solution  of  creatinine-zinc  chloride  with  excess  of  ammonia, 
a  deposit  of  zinc  oxide  is  formed ;  if  the  boiling  is  continued  until 
there  is  no  more  deposit,  the  solution  is  found  to  be  neutral,  con- 
tains ammonium  chloride  and  creatinine,  but  only  traces  of  zinc.  If 
it  is  evaporated  to  dryness,  the  residue  taken  up  with  alcohol,  the 
alcpholic  extract  evaporated  to  dryness,  and  the  residue  taken  up 
with  wa^ter,  and  zinc  chloride  solution  added,  creatinine  zinc  chloride 
is  again  formed.  W.  D.  H. 

Creatinine.  By  G.  S.  Johnson  (Proc.  Roy.  Soc,  42,  365—370).— 
■g^^th  of  its  volume  of  a  saturated  solution  of  sodium  acetate  is  added 
to  fresh  urine,  and  then  Jth  of  its  volume  of  saturated  mercuric 
chloride.  The  precipitate  of  mercuric  urate  first  produced  is 
filtered  off,  and  the  liquid  left  for  48  hours,  when  a  granular  pre- 
cipitate falls,  having  the  composition  4(C4H7N30,HCl,HgO),3HgCl3. 
It  is  soluble  in  hydrochloric  acid,  insoluble  in  acetic  acid.  When 
moistened  with  aqueous  potash  it  blackens,  and  much  "compound 
ammonia  "  is  evolved.  By  decomposition  with  hydrogen  sulphide,  the 
hydrochloride  is  obtained,  and  from  this  by  decomposition  by  lead 
hydroxide,  the  free  base,  C4H7N3O,  crystallising  in  square  plates  with 
bevelled  edges;  an  efflorescent  hydrate,  C4H7N30,2H20,  can  also  be 
obtained,  crystallising  in  long  prisms.  The  aqueous  solution  of  the 
base  is  strongly  alkaline,  has  a  bitter  taste,  and  gives  crystalline  pre- 
cipitates with  zinc  and  mercuric  chlorides  or  picric  acid,  but  none 
with  silver  nitrate.  It  reduces  cupric  oxide  in  the  proportion  of 
'12  :  10.  The  average  weight  passed  in  24  hours  is  1*7  to  2'1  gram 
=  1*5  to  1"76  gram  glucose.  The  platinochloride  crystallises  in 
orange-coloured  prisms,  and  has  the  composition 

(C4H7N30)2,H2PtCl6  +  2H2O. 

A  comparative  table  of  various  creatinines  is  given.  H.  K.  T. 

Formula  of  Morphine.  By  D.  B.  Dott  and  R.  Stockman 
(Pharm.  J.  Trans.  [3],  18,  708). — After  elaborate  investigation, 
Wright  decided  that  the  formula  of  morphine  must  be  at  least  double 
the  empirical  one,  that  is,  it  should  be  C34H38N'206 ;  but  the  authors 
have  failed  to  obtain  confirmation  of  Wright's  views,  either  from 
their  own  experiments  or  from  a  repetition  of  his.  They  conclude 
that  the  formula  C17H19NO3  ought  to  be  retained,  as  it  is  consistent 
with  all  that  is  known  of  the  alkaloid,  and  they  suggest  that  pro- 
bably the  substances  with  which  Wright  operated  were  mixtures. 

R.  R. 

Morphine  Hydrate.  By  D.  B.  Dott  (Pharm.  J.  Trans.  [3],  18, 
701). — The  author  finds  that,  contrary  to  the  statements  of  all  the 
authorities,  a  temperature  below  100°  suffices  to  deprive  morphine  of 
all  its  water  of  crystallisation.  He  infers  from  his  results  that  the 
hydrate  has  the  formula  8C17H19NO3  -|-  PHgO,  and  not  CnHi9:N'03  +  H.O 
as  usually  stated.  R.  R. 
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Derivatives  of  Cinchonine.  By  E.  Jtjngfleisch  and  E.  L^ger 
(Gompt.  rend.,  106,  68 — 71  j. — The  isomerides  of  cinchonine  pre- 
viously described  (this  vol.,  p.  380)  are  separated  by  precipitation 
with  soda,  washing  the  precipitate,  and  treating  it  with  ether. 

The  ethereal  solution  is  heated  to  expel  ether,  and  neutralised  with 
hydrochloric  acid.  After  some  days,  cinchonigine  hydrochloride  crys- 
tallises out,  and  a  fresh  crop  of  crystals  can  be  obtained  by  concen- 
trating the  mother-liquor.  If  the  mother-liquoris  then  precipitated  with 
soda,  the  precipitate  extracted  with  ether,  the  ether  expelled,  and  excess 
of  colourless  hydriodic  acid  added,  a  yellow,  crystalline  precipitate  of 
cinchoniline  dihydriodide  is  obtained.  After  separation  of  these  two 
alkaloids,  the  liquid  contains  a  small  quantity  of  a  base  which  has 
yet  to  be  examined. 

The  portion  of  the  original  precipitate  insoluble  in  ether,  is  dis- 
solved in  strong,  boiling  alcohol,  distilled  until  crystals  separate  in  the 
hot  liquid,  and  mixed  with  an  equal  volume  of  water.  After  standing 
overnight,  the  precipitate  is  dissolved  in  water  containing  succinic 
acid,  and  the  solution  concentrated,  when  it  deposits  needles  of  cin- 
chonibine  succinate,  a  further  quantity  of  which  is  obtained  by 
again  concentrating.  The  mother-liquor  is  precipitated  with  soda, 
and  the  precipitate  dissolved  in  colourless  hydriodic  acid  to  form  a 
neutral  solution,  which  after  some  time  deposits  crystals  of  cinchoni- 
fine  hydriodide. 

The  dilute  alcoholic  solution  is  distilled,  and  the  aqueous  residue 
neutralised  with  hydrochloric  acid,  and  filtered  whilst  boiling.  The 
filtrate  deposits  crystals  of  a- hydroxy  cinchonine  hydrochloride.  When 
no  more  crystals  of  this  compound  can  be  obtained  from  the  concen- 
trated mother-liquor,  it  is  neutralised  with  soda,  mixed  with  acetone, 
and  the  precipitate  of  /J-hydroxycinchonine  washed  with  acetone. 

C.  H.  B. 

Action  of  Oxalic  Acid  on  Cinchonine  in  Presence  of  Sul- 
phuric Acid.  By  Caventou  and  C.  Girard  (Gompt.  rend,,  106,  71 — 
73). — Cinchonine  when  heated  at  125 — 130°  with  oxalic  acid  and 
monohydrated  sulphuric  acid  for  several  days  is  partly  converted 
into  two  bases,  one  of  which  is  soluble  in  both  ether  and  benzene, 
whilst  the  other  is  soluble  in  ether  but  insoluble  in  benzene.  The 
first  has  the  same  composition  as  cinchonine,  but  forms  large  crystals 
which  retain  benzene  unless  heated  at  100° ;  it  dissolves  in  acetone, 
chloroform,  and  methyl,  ethyl,  and  arayl  alcohols.  It  melts  at  125°, 
and  its  leevorotatory  power  in  a  1  per  cent,  alcoholic  solution  is 
[a]D  — 58°  3'.  With  potash,  it  yields  quinoline  and  pyridine-deriva- 
tives.  The  hydrochloride  is  soluble  in  water,  and  crystallises  readily, 
its  rotatory  power  is  [«]©  =  —68°  28'.  The  platinochloride  is 
orange-yellow,  and  dissolves  in  hot  water ;  the  sulphate  crystallises 
well,  but  is  very  soluble;  the  chromate  is  orange,  and  somewhat 
soluble  in  water,  differing  in  this  respect  from  cinchonine  chromate. 
The  physiological  action  of  this  base  is  similar  to  that  of  cinchonine, 
but  more  energetic. 

The  base  insoluble  in  benzene  and  the  other  products  soluble  in 
ether  have  not  yet  been  examined.  0.  H.  B. 
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Hygrine,  By  R.  Stockman  (Fharm.  J.  Trans.  [3],  18,  701).— 
Hygrine  exists  in  only  a  very  minute  amount  in  dried  coca  leaves,  pro- 
bably because  it  is  volatilised  in  the  process  of  desiccation,  but  from 
an  alcoholic  extract  of  the  fresh  leaves,  the  author  obtained  it  in  rela- 
tively larger  quantity,  as  a  brown  oily  liquid,  with  a  characteristic 
smell  and  burning  taste,  and  an  alkalo'idal  reaction.  It  is  an  extremely 
irritating  substance,  and  a  drop  placed  on  the  tongue  causes  a  burning 
sensation.  When  a  drop  mixed  with  water  is  injected  under  the  skin 
of  a  frog,  the  animal  dies  after  a  time,  and  all  the  muscles,  bowels, 
and  serous  membranes  are  found  studded  with  minute  haemorrhages. 
Hence  hygrine  must  be  carefully  eliminated  from  all  therapeutic 
preparations  of  cocaine.  R.  R. 

Cholic  Acid.  By  F.  Mylius  (Zeit  physiol  Chem.,  12,  262—266 ; 
compare  Abstr.,  1887,  606,  982). — The  author  repeats  in  detail  his 
method  of  preparing  cholic  acid  ;  it  crystallises  from  absolute  alcohol 
in  tetrahedra  of  the  composition  C24H4o05,C2H60.  Much  cholic  acid 
remains  in  solution  in  the  alcohol ;  he  considers  it  possible,  although 
he  has  not  worked  definitely  at  the  subject,  that  a  form  of  cholic  acid 
exists  which  does  not  yield  a  crystalline  compound  with  alcohol.  The 
formula  C24H40O5  for  cholic  acid  is  that  originally  ascribed  to  it  by 
Strecker.  He  criticises  the  work  of  Latschinoff  on  this  subject,  who 
has  recently  (this  vol.,  p.  303)  given  C25H42O5  as  the  formula  for  cholic 
acid.  He  considers  that  the  aniline  and  toluidine  cholates  are  unsuit- 
able compounds  on  the  analysis  of  which  to  found  a  formula,  and 
also  considers  it  improbable  that  such  compounds  as  C25H42O5  + 
JH^O  +  JCaHeO,  or  C25H42O5  +  JH2O  +  JCeHeO  exist. 

W.  D.  H. 

Colour  Reactions  of  Proteids.  By  E.  Salkowski  (Zeit.  physiol. 
Chem.,  12,  215 — 222). — A  part  of  the  proteid  molecule  belongs  to  the 
aromatic  group  of  compounds,  and  it  is  on  the  presence  of  aromatic 
radicles  in  proteids  that  the  well-known  colour  reactions  given 
by  those  substances  depend.  By  the  putrefaction  of  proteids,  aro- 
matic substances  are  formed,  which  fall  into  three  groups  :  (1)  the 
phenol-group,  including  tyrosine,  aromatic  hydroxy-acids,  phenol,  and 
cresol ;  (2)  the  phenyl-group,  which  contains  phenylacetic  and  phenyl- 
propionic  acid  ;  and  (3)  the  indole-group,  of  which  indole,  scatole,  and 
scatolecarboxylic  acid  are  the  most  important  members.  Whether 
all  three  groups  exist  preformed  in  the  proteid  molecule,  or  whether 
that  molecule  contains  only  one  aromatic  group,  and  the  others  are 
easily  derived  from  tliis  one  on  decomposition  (Maly),  matters  little  in 
a  solution  of  the  question  investigated,  namely,  ou  which  of  the  groups 
do  the  colour  reactions  depend.  These  colour  reactions  were  tried 
with  each  of  the  substances  enumerated,  and  the  following  were  the 
results  obtained:  — 

1.  Millo'ns  Reaction. — This  does  not  occur  in  presence  of  sodium 
chloride.  Kiihne  considers  that  the  reaction  is  due  to  tyrosine; 
O.  Nasse  that  it  is  dependent  on  those  benzene-derivatives  in  which 
only  one  atom  of  hydrogen  is  displaced  by  hydroxyl.  In  this  research, 
it  w^as  found  to  be  given  only  by  substances  enumerated  under  the  first 
group.      The  precaution   must   be   taken  to  prepare  the  reagent  as 
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originally  described.  Gelatin  also  gives  the  reaction  faintly;  the 
purest  gelatin  yields  traces  of  phenol  (Weideland  Ciamician,  Ber.,  14, 
1009). 

2.  The  xanthoproteic  reaction  depends  without  doubt  on  the  forma- 
tion of  nitro-derivatives.  The  trinitro-albumin  and  oxytrinitro- 
albumin  of  Low  (this  Journal,  1872,  1028)  are  very  doubtful  chemical 
units.  ISTencki  and  Sieber  (Abstr.,  1885,  826)  have  obtained  para- 
nitrobenzoic  acid  by  the  action  of  fuming  nitric  acid  on  dry  albumin, 
but  as  this  acid  is  colourless,  it  cannot  be  that  which  gives  the 
yellow  colour.  The  substances  enumerated  in  the  first  group  give  the 
reaction  strongly ;  those  in  the  third  group  give  it  well,  but  not  so 
well  as  those  in  the  first  group  ;  indole  gives  it  feebly,  except  when 
fuming  nitric  a3id  is  used ;  and  the  substances  in  the  second  group  do 
not  give  it  at  all,  or  exceedingly  faintly.  The  xanthoproteic  reaction 
can  be  used  to  determine  peptone  or  perhaps  albumin  quantitatively 
in  an  approximate  manner.  It  is  much  better  than  the  violet  or  pink 
tint  caused  by  copper  sulphate  and  potassium  hydroxide,  as  proposed 
by  Schmidt-Miilheim,  for  three  reasons  :  (1)  gelatin  and  gelatin 
peptone  do  not  give  the  xanthoproteic  reaction  ;  (2)  the  shade  as  well 
as  the  intensity  of  the  colour  varies  greatly  in  the  copper  sulphate 
test ;  and  (3)  the  colour  of  the  original  solution  does  not  interfere 
with  this  test,  except  in  very  exceptional  cases. 

3.  The  Adamhiewicz  Beaction. — This  test  is  given  by  all  proteids, 
including  albumoses  and  peptones,  but  not  by  gelatin  or  its  peptones. 
It  is  not,  however,  a  certain  test,  and  in  the  case  of  albumoses  and 
peptones  is  given  only  with  concentrated  solutions.  It  is  given  only 
by  the  aromatic  substances  of  the  third  (indole)  group,  and  espe- 
cially by  scatolcoarboxylic  acid.  The  addition  of  a  minimum 
quantity  of  prcassium  nitrite  intensifies  the  colour,  as  it  does  also  in 
solution  of  proteids;  a  further  addition  of  that  salt  turns  the  purple 
colour  to  red. 

4.  The  colour  reaction  with  strong  hydrochloric  acid  (Liebermann, 
Abstr.,  1887,  1150)  is  not  given  by  any  of  the  aromatic  substances 
enumerated.  \  W.  D.  H. 

Albumoses  and  Peptones.  By  R.  Neumeister  (Zeit.  Biol,  24, 
267— 271).— In  a  former  article  (Abstr.,  1887,  285),  the  author  has 
shown  that  deutero-albumoses  are  more  allied  to  peptones  than  the 
primary  albumoses  (proto-  and  hetero-albumose),  not  only  aetiologically 
but  also  in  their  chemical  reactions.  Deutero-albumose  is  for  instance 
not  precipitated,  as  are  the  primary  albumoses,  by  saturation  with 
sodium  chloride,  nitric  acid  in  the  absence  of  salt,  nor  b}^  cupric 
sulphate.  To  this  list,  must  now  be  added  saturation  with  ammonium 
sulphate  for  one  variety  of  deutero-albumose  ;  the  deutero-albumose 
which  is  formed  from  hetero-albumose,  and  also  that  formed  from 
anti-albumid,  is  completely  precipitated  by  saturation  with  ammo- 
nium sulphate;  but  the  form  of  deutero-albumose  (probably  hemi- 
deutero-albumose)  which  is  formed  from  proto-albumose,  is  to  a 
certain  extent  soluble  in  saturated  solutions  of  ammonium  sulphate, 
even  in  the  presence  of  acetic  or  sulphuric  acid. 

The  different  albumoses  may  be  prepared  in  a  pure  state  as  follows  : 
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— "  Witte's  peptone  "  is  completely  dissolved  by  prolonged  digestion 
-with  3  per  cent,  hydrochloric  acid  at  40°  ;  the  solution  is  then 
neutralised,  and  saturated  with  sodium  chloride:  the  precipitate 
which  contains  the  two  primary  albumoses  is  redissolved,  and  hetero- 
albumose  precipitated  by  dialysing  out  the  salt  from  the  solution. 
The  proto-albumose  remains  in  solution  with  a  certain  amount  of 
deutero-albumose,  from  which  it  is  separated  by  saturating  the  boiling 
solution  with  ammonium  sulphate ;  the  precipitate  of  proto-albu- 
minose  is  collected,  redissolved,  and  the  saturation  repeated  until  the 
filtrate  does  not  give  the  biuret  reaction.  Its  solution  is  then  dialysed, 
concentrated,  alcohol  added,  and  the  resulting  precipitate  washed 
with  ether  and  dried  in  a  current  of  dry  air.  The  hetero-albumose  is 
purified  by  prolonged  washing  with  cold  water,  in  which  it  is,  how- 
ever, not  so  insoluble  as  has  been  hitherto  supposed  (this  solubility 
increases  at  a  temperature  of  40°)  ;  it  is  then  redissolved,  precipitated 
by  ammonium  sulphate,  and  the  rest  of  the  process  is  the  same  as 
with  proto-albumose. 

The  deutero-albumoses  are  present  in  the  filtrate  after  the  precipita- 
tion of  the  primary  albumoses ;  they  are  separated  from  the  peptone 
by  means  of  acetic  acid  saturated  with  ammonium  sulphate ;  the  pre- 
cipitate of  the  deutero-albumoses  is  dissolved  in  water,  boiled,  and 
saturated  with  ammonium  sulphate  ;  a  certain  amount  of  the  hemi- 
deutero-albumose  remains  in  solution ;  the  precipitated  deutero-albu- 
mose is  redissolved  and  the  operation  repeated,  until  a  precipitate  is 
obtained  which  is  wholly  soluble  in  water,  and  on  saturating  which 
with  ammonium  sulphate  no  proteid  is  left  in  solution ;  this  deutero- 
albumose  is  then  freed  from  salt  and  purified  as  in  the  other  cases. 
The  hemi-deutero-albumose  is  obtained  by  concentrating  the  filtrates. 

W.  D.  H. 

Nuclein  from  Yeast :  Artificial  Preparation  of  Nuclein  from 
Albumin  and  Metaphosphoric  Acid.  By  L.  Liebermann  (Ber., 
21,  598 — 600). — The  results  here  detailed  seem  to  show  conclusively 
that  the  nucleins  are  compounds  of  albumins  with  metaphosphoric 
acid.  When  yeast  nuclem  is  extracted  with  cold  dilute  nitric  acid, 
metaphosphoric  acid  goes  into  solution,  whilst  the  residue  no  longer 
gives  the  characteristic  reactions  of  nuclem.  On  the  other  hand,  the 
precipitate  obtained  by  adding  metaphosphoric  acid  to  a  solution  of 
egg  albumin,  cannot  be  distinguished  from  the  nucleins  either  in  com- 
position or  reactions.  It  is  strange  that  this  precipitate,  so  well 
known  in  testing  for  albumin,  should  never  have  been  investigated. 

A.  J.  G. 

Resistance  of  Haemoglobin  towards  different  Decomposing 
Agents.  By  F.  KRiioER  (Zeit.  Biol.,  24,  318— 3.35).— The  heemo- 
globin  of  different  animals  differs  in  solubility,  in  the  readiness  with 
with  it  crystallises,  and  in  crystalline  form,  Korber  (Inaug.  Dissert., 
Dorpat,  1866)  stated  that  haemoglobin  diff'ers  also  in  the  readiness 
with  which  it  is  decomposed  by  such  reagents  as  acetic  acid  and 
sodium  hydroxide.  He  published  tables  of  numerous  comparative 
observations  on  the  resistance  to  decomposition  of  the  hiemoglobin  of 
different  animals.  He  found  that  the  absorption-bands  of  haemoglobin 
of  the  dog  and  man  disappeared  within  a  minute  after  the  addition 
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of  these  reagents,  whereas  in  that  of  herbivorous  animals  the  bands 
did  not  completely  disappear  for  several  hours  when  similarly  treated. 
He  obtained  solutions  of  hgemoglobin  of  approximately  equal  strength 
by  diluting  the  defibrinated  blood  with  water,  till  it  assumed  a  standard 
tint.  Korber's  results  have  been  considerably  criticised  (for  instance, 
by  Preyer,  Die  Blutkrystalle,  Jena,  1871,  p.  61),  as  his  experiments 
were  not  made  with  pure  haemoglobin,  but  in  the  presence  of  the  other 
constituents  of  the  blood. 

The  present  research  was  undertaken  with  a  view  of  testing  the 
same  matter  similarly,  but  accompanied  by  control  experiments  with 
pure  haemoglobin ;  the  haemoglobin  was  estimated  by  means  of  Hiifner's 
spectrophotometer  (Abstr.,  1887,  1126).  The  blood  crystals  were 
dissolved  in  a  0*1  per  cent,  solution  of  sodium  hydroxide  instead  -of 
distilled  water.  The  haemoglobin  of  the  dog  and  horse  only  were 
examined  as  examples  of  the  pigment,  in  which  Korber  states  the 
difference  in  their  resistance  to  decomposition  is  very  marked.  The 
time  between  the  addition  of  the  reagent  and  the  disappearance  of  the 
absorption -band  was  noted.  The  following  gives  in  tabular  form  an 
example  of  the  kind  of  experiment  performed  and  results  ob- 
tained : — 


TiTne  in  Minutes  in  which  a  10  per  cent.  Solution  of  Acetic  Acid  and 
Sodium  Hydroxide  respectively  caused  the  Decomposition  of  0'05 
gram  of  Hceinoglobin  in  Solution. 


Amount  of 

acetic  acid 

added  in  c.c. 

Time. 

Amount  of 

soda  added 

in  c.c. 

Time. 

Dog. 

Horse. 

Dog. 

Horse. 

Blood  and  water  . . . 
„             ... 

0-5 
10 
1-5 

64 
24 
10 

350 
219 
111 

0-25 
0-50 
1-00 

78 
10 
1-5 

380 

104 

54 

Haemoglobin     after 
one  crystallisation 
dissolved  in  water 

0-5 
10 
1-5 

65 
25 
12 

350 
189 
106 

0-25 
0-50 
1-00 

77 
11 
1-25 

310 

104 

44 

Haemoglobin      after 
two  crystallisations 
dissolved  in  water 

0-5 
10 
1-5 

65 
24 
12 

350 
189 
106 

0-25 
0-50 
1-00 

79 
11 

1 

310 

104 

44 

That  it  is  the  haemoglobin  itself  and  not  any  other  constituent  of 
the  blood  that  causes  this  difference  was  shown  by  taking  the  blood 
corpuscles  of  one  animal,  and  by  the  use  of  a  centrifugal  separator 
ridding  them  of  serum,  and  then  adding  the  serum  of  the  other  animal 
to  the  corpuscles.  The  haemoglobin  under  these  circumstances  retained 
its  characteristic  resistance  to  the  reagents  used. 

The  conclusions  finally  drawn  from  such  experiments  are : — (1.)  That 
Korber's  statement  regarding  the  great  difference  in  the  power  with 
which  the  haBmoglobin  of  these  two  animals  resists  the  decomposing 
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action  of  acetic  acid  and  sodium  hydroxide  is  perfectly  correct,  and  that 
moreover  Korber's  method  is  one  which  leads  to  correct  resalts. 
(2.)  That  this  difference  is  due  to  a  difference  in  the  chemical  com- 
position of  the  haemoglobin  itself.  (3.)  The  difference  between  the 
resistance  of  the  two  forms  of  haernoglobin  examined  increases 
with  the  quantity  of  the  reagent  used.  (4.)  Within  the  limits  of 
the  quantities  used  in  experiments,  such  as  the  one  given  here  in 
detail,  sodium  hydroxide  is  the  more  powerful  reagent  of  the  two. 

W.  D.  H. 
Activity  of  Reduction  of  Oxy haemoglobin.    By  A.  Henocque 
(Compt.  rend.,  106,  146 — 147). — An  account  of  the  variations  in  the 
activity  of  reduction  of    oxyha^moglobin   iu   various  diseases  under 
the  influence  of  various  drugs.  C.  H.  B. 
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Rapid  Absorption  of  Carbonic  Anhydride  from  Expired  Air. 

By  A.  d'Arsonval  {Compt.  rend.  Soc.  Biol,  4,  750 — 751,  and  751 — 
753). — The  difficulty  of  wholly  absorbing  all  the  carbonic  anhydride 
from  expired  air  is  completely  overcome  by  submitting  the  air  to  a 
fine  spray  of  the  potash  solution.  This  is  accomplished  with  an 
apparatus  which  is  essentially  a  spray-producer.  The  spray  is  pro- 
duced by  suction,  and  the  expired  air  drawn  through  a  tube  w^ith 
which  the  spray-producer  is  concentric.  An  apparatus  is  also  de- 
scribed for  permitting  a  person  to  breathe  in  a  limited  atmosphere  of 
constant  composition,  and  for  registerinof  the  absorption  of  oxygen, 
and  the  disengagement  of  carbonic  anhydride.  J.  P.  L. 

Absorption  of  Carbonic  Anhydride,  and  Graphic  Record  of 
the  Carbonic  Anhydride  Expired.  By  M.  Haneiot  and  C.  Kichet 
{Compt.  rend.  Soc.  Biol.,  4,  753 — 754). — Complete  absorption  of  the 
carbonic  anhydride  is  effected  by  passing  the  air  through  a  burette 
1^  metres  long  filled  with  broken  glass  over  which  potash  flows.  A 
method  is  explained  for  graphically  recording  the  oxygen  absorbed 
and  carbonic  anhydride  exhaled.  J.  P.  L. 

Formation  of  Ammonia  in  the  Pancreatic  Digestion  of 
Fibrin.  By  E.  Stadelmann  {Zeit.  Biol,  24,  261— 2(5(3).— Hirschler 
(Abstr.,  1886,  726)  has  stated  that  small  quantities  of  ammonia  are 
formed  during  the  pancreatic  digestion  of  fibrin  ;  but  as  in  his  ex- 
periments the  fibrin  that  was  used  had  not  been  previously  boiled, 
and  the  mixtures  were  not  thymolised  or  otherwise  rendered  anti- 
septic, his  results  are  not  considered  satisfactory.  In  the  present 
research,  such  antiseptic  measures  were  adopted,  and  putrefaction 
entirely  prevented.  Some  of  the  mixture  before  digestion  was  dis- 
tilled with  sodium  carbonate,  and  the  distillate  titrated  with  sul- 
phuric acid  ;  a  small  amount  of  ammonia  was  present,  but  this  was 
not  increased  even  after  digestion  had  gone  on  for  10  days. 
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The  conclusion  was  therefore  drawn,  either  that  no  a,ninioi]i'a  is 
formed,  or  that  if  it  is,  it  is  combined  in  such  a  manner,  that  distilling 
with  sodium  carbonate  does  not  drive  it  off. 

To  solve  this  question,  the  following  method  was  adopted ;  the 
digestive  mixture  was  filtered  ;  the  filtrate  distilled,  and  the  distillate 
received  in  hydrochloric  acid  ;  to  the  residue,  a  few  drops  of  acetic 
acid  were  added,  then  excess  of  magnesia  usta,  and  it  was  again 
distilled,  and  the  distillate  collected  as  before.  Both  filtrates  were 
evaporated  and  treated  with  platinic  chloride ;  the  resulting  precipi- 
tates washed  with  alcohol  and  ether,  ignited,  and  the  ammonia 
calculated  from  the  weight  of  the  platinum  residue. 

By  this  method,  it  was  found  that  Hirschler's  statement  was  fully 
confirmed  as  to  the  occurrence  of  ammonia ;  although  whether  it  is 
present  as  an  ammonium  salt,  or  in  some  hitherto  unknown  organic 
compound,  there  is  not  sufficient  evidence  to  say.  W.  D.  H. 

Influence  of  Phenylacetic  Acid  on  Proteid  Metabolism.    By 

E.  Salkowski  and  A.  Kotoff  (Zeit.  physiol.  Ghem.,  12,  222 — 226). — 
Researches  were  made  on  dogs : — the  animal  first  received  50  c.c.  of 
milk  only  daily  for  a  few  days,  and  then  for  some  days  with  the  addition 
of  2  grams  of  sodium  phenylacetate  dissolved  in  water.  The  animals 
generally  died  in  three  or  four  days  after  this  compound  was  given. 

Taking  an  average  of  the  five  series  of  researches,  the  following 
numbers  were  obtained  relating  to  the  amount  of  nitrogen  and  sul- 
phuric acid  passed  in  the  24  hours : — 


Daily  average. 


N.  Total  SO3.  Combined  SO3. 

Phenylacetic  acid  not  given  . .      l'2o4  0-120  0-038 

„  given 1-921  0-256  0*028 

The  decomposition  of  proteid  is  thus  increased,  though  why  the 
amount  of  sulphuric  acid  is  increased  in  such  greater  proportion  than 
the  nitrogen  it  is  at  present  impossible  to  say.  The  decrease  in  the 
combined  sulphuric  acid  (ethereal  hydrogen  sulphates)  is  doubtless 
due  to  the  antiseptic  action  of  the  compound  administered.  As  was 
pointed  by  Miiller  (Zeits.f.  Klin.  Med.,  12,  19),  the  absolute  quantity 
of  ethereal  hydrogen  sulphates  in  the  urine  is  a  much  more  correct 
measure  of  the  amount  of  putrefaction  going  on  in  the  intestine,  than 
the  relation  between  those  sulphates,  and  the  normal  sulphates  of  the 
urine.  W.  D.  B,. 

The  Output  of  Chlorides  in  its  Relation  to  Metabolism.    By 

A.  Kast  {Zeit.  physiol.  Ghem.,  12,  267 — 284). — The  automatic  regula- 
tion of  the  discharge  of  chlorides,  according  to  Forster  (Zeit,  Biol.,  9, 
297),  depends  on  the  decomposition  of  proteids ;  the  "  circulating 
proteids  "  (Voit)  which  are  in  combination  with  much  salt  being 
decomposed  before  the  "  tissue  proteids,"  which  are  comparatively 
poor  in  the  amount  of  salt  associated  with  them.  This  view  is  sup- 
ported by  Rohmann  (Zeit.  hlin.  Med.,  1),  among  others,  who  points  out 
that  the  clinical  facts  observed  in  fever,  especially  in  pneumonia,  with 
regard  to  the  diminution  of  chlorides  in  the  urine,  fully  bear  it  out. 
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As  a  result  of  the  present  researclies,  this  theory  mast,  however,  be 
modified.  The  chief  observations  made  are  as  follows.  Chloroform 
poisoning  is  followed  by  an  increase  of  the  amount  of  chlorine  in  the 
urine  (see  Abstr.,  1887,  612),  and  this  is  accompanied  by  the  presence 
of  abundance  of  biliary  colouring  matter  in  that  secretion.  In  chronic 
chloroform  poisoning,  the  total  metabolism  that  ensues  is  diminished, 
and  the  animal  gains  weight. 

Starvation  in  animals  previously  deprived  of  chlorides  produces  an 
increase  in  the  chlorides  excreted  (Forster). 

Removal  of  blood  from  a  dog  produced  a  considerable  diminution 
of  the  chlorides  excreted  for  the  four  days  following  the  renesection. 
The  diet  of  the  animal  in  this  and  similar  experiments  was  constant. 
This  coincides  with  what  is  known  clinically  with  regard  to  the 
diminution  of  chlorides  in  the  urine  after  haemorrhages  in  man.  The 
influence  of  carbonic  oxide  was  next  investigated ;  in  normal  animals, 
and  in  those  who  have  been  previously  saturated  with  a  large  excess  of 
ehlorides  in  the  diet,  carbonic  oxide  poisoning  was  followed  by  lessen- 
ing of  the  chlorides  excreted ;  whilst  in  those  which  had  been  pre- 
viously deprived  of  chlorides,  it  produced  an  increase  of  the  total 
chlorides  of  the  urine.  The  minimumr  of  chlorides  in  the  first  case 
was  reached  a  few  days  after  the  poisoning ;  and  the  less  chlorides  in 
the  urine  the  more  strongly  did  that  secretion  reduce  Fehling's 
solution.  If  Forster's  explanation  of  the  excretion  of  chlorides  is 
correct,  it  must  also  be  supposed  that  under  certain  conditions  the 
reverse  is  also  true ;  namely,  that  the  "  organ-albumin "  contains 
more  salt  than  the  "circulating-albumin."  Phosphorus  poisoning 
was  found  to  produce  abundant  destruction  of  proteid  with  rise  of  the 
daily  nitrogen  in  the  urine,  but  a  diminished  quantity  of  chlorides. 

In  view  of  the  appearance  of  biliary  colouring  matter  in- the  urine 
of  chloroform  narcosis,  it  was  thought  possible  that  some  relation 
might  exist  between  the  destruction  of  red  corpuscles  and  the 
amount  of  chlorides  in  the  urine.  Bunge  (Zeit.  Biol.,  12,.  191)  has 
shown  that  sodium  chloride  is  a  constant  constituent  of  red  blood 
corpuscles.  With  a  view  to  tes-ting  this  opinion,  pyrogallol  was 
administered  to  dogs  ;  this  produced  blood-tinted  urine,  albuminuria, 
and  greatly  increased  chlorides  in  the  urine  ;  this  corresponds  with  the 
destructive  influence  of  this  drug  on  the  red  corpuscles.  The  admin- 
istration of  toluylenediamine  produces  similar  result,  but  is  more 
trustworthy  as  it  produces-  no  albuminuria.  Albuminui-ia  in  Bright's 
disease  is,  however,  not  necessarily  associated  with  an  increased  dis- 
charge of  chlorides. 

The  conclusion  i&  therefore  drawn  that  there  are  two  distinct 
factors  concerned  in  regulating  or  altering  the  amount  of  chlorides  in 
the  urine  ^  first,,  proteid  metabolism,  to  which  the  output  of  chlorides 
is  usually  in  the  inverse  ratio,  and  secondly^  disintegration  of  red 
blood  corpuscles,  to  which  it  stands  in  a  direct  ratio.  That  when, 
moreover,  the  two  processes  occur  simultaneously,  the  final  result 
depends  on  which  of  them  it  is  which  preponderates.         W.  D.  H. 

Fate  of  Pyridine  in  the  Organism.  By  O.  de  Coninck  (Compt. 
rend.  Soc.  Biol.^  4,  755 — 756). — His  (ArcJiiv  Expt.  Path.  Pharm.,  22, 


PHYSIOLOGICAT.  CHEMISTRY.  515 

253)  states  that  pyridine  acetate  when  given  by  tbe  stomach  to  dogs 
does  not  pass  through  unchanged,  but  appears  in  the  urine  as  picoline, 
CeHvN,  of  which  he  prepared  the  platinochloride  and  aurochloride. 

This  is  contrary  to  the  author's  experience.  In  a  series  of  experi- 
ments which  he  made  in  conjunction  with  Bochefontaine  in  188i 
with  the  hydrochloride,  pyridine  was  always  secreted  unchanged, 
at  least  the  greater  part,  in  urine,  saliva,  and  breath.  The  dis- 
crepancy might  possibly  be  explained  by  assuming  the  addition  of  a 
CHg-group  to-  the  pyridine  molecule  as  a  result  of  the  decomposition 
of  the  acetate  in  the  body,  J.  P.  L. 

Nutritive  Value  of  Vegetable  Proteids  compared  with  that 
of  Animal  Proteids.  By  J.  Rutgee&  {Zeit.  Biol.,  24,  351—381). — 
These  experiments  were  carried  out  in  human  beings.  Tables  are 
given  of  the  diets  employed,  at  one  time  containing  animal  food,  at 
another  being  an  almost  exclusively  vegetable  diet.  In  all  the  con- 
stituents of  the  food,  the  nitrogen,  fat,  extractives  free  from  nitrogen, 
sugar,,  and  alcohol  were  estimated  ;  and  the  urine  a,nd  faeces  were 
daily  examined,  the  nitrogen  especially  being  estimated;  simultaneous 
observations  were  made  on  the  body-weight.  The  conclusions  that 
are  drawn  from  the  results  obtained  may  be  thus  summarised :. — 

Vegetable  proteids  containing  an  equal  amount  of  nitrogen  can  be 
substituted  for  the  animal  proteids  which  were  used  without  the 
nitrogenous  balance  of  the  body  being  disturbed.  Beans  and  peas 
load  the  intestinal  tract  very  much,  both  in  respect  of  their  solid 
constituents  and  of  the  gases  formed  from  them;  meat  and  rice 
have  not  this  disadvantage.  This  and  other  contra- indications  of  a 
similar  nature  would  render  an  exclusively  vegetable  diet  undesirable. 
The  acidity  of  the  stomach  and  also  that  of  the  urine  is  much  smaller 
when  the  diet  is  exclusively  vegetable  than  when  a  mixed  diet  is  taken. 

Milk,  if  it  is  not  taken  as  the  exclusive  means  of  nutrition,  is  in 
adults  also  very  completely  digested..  The  questions  of  the  difference 
in  cost  of  the  two  diets  was  found  to  be  regulated  only  by  the  cost  of 
heating  the  oven.. 

The  mean  values  given  by  Moleschott  as  the  daily  amount  of 
nuitriment  necessary  were  not  found  to  be  too  low  for  the  climate  in 
which  the  experiments  were  carried  out  (Holland).  Kjeldahl's 
method  of  estimating  nitrogen  was  found  to  be  the  best  not  only  for 
urine  and  milk,  but  for  faeces  also..  The  method  of  Pfliiger  and 
Bohland  for  estimating  quickly  and  approximately  the  nitrogen 
in  human  urine  yields,  especially  when  the  urine  is  rich  in  urea, 
better  results  than  the  improved  Liebig's-  method..  W.  D.  H. 

Cellulose  in  the   Nutrition  of  Herbivorous  Animals.     By 

W.  V.  Knieriem  {Zeit.  Biol.,  24,  293— 305).— In  a  paper  by  Weiske 
and  others  (Abstr.,  1886,  728),.  the  conclusion  was  drawn  that  cellu- 
lose does  not  economise  the  decomposition  of  proteid,  which  was 
precisely  the  opposite  conclusion  to  that  which  v.  Knieriem,  from  his 
former  experiments,  arrived  at  (Abstr.,  1885,  916).  The  present  paper 
takes  up  the  subject  again,  the  author  reiterating  his  former  views,  and 
criticising  the  methods,  results,  and  conclusions  of  Weiske. 

W.  D.  H. 
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Physiolgical  Action  of   Albumoses   and   Peptones.     By  R. 

Neumeister  (Zeit.  Biol,  24,  272— 292).— The  fate  of  the  products  of 
digestion  of  proteids  has  been  the  subject  of  researches  by  Maly,  by 
Plosz  and  Gyergyai,  by  Adamkiewicz  and  others.  Schmidt- 
Miilheira  (du  Bois  Beijmond's  Archiv,  1880,  33)  thonght  that  the 
products  of  digestion  were  absorbed  as  such,  and  in  the  blood  became 
quickly  transformed  into  albumin.  An  injection  of  so-called  peptone 
(really  albumoses  and  peptones)  into  the  circulation,  vanished  as 
such  in  a  few  minutes,  and  was  not  observed  in  the  urine ;  this  did 
not  occur  when  "peptone"  was  mixed  with  shed  blood.  After 
abundance  of  proteid  food,  small  quantities  of  "peptone"  were 
found  in  the  circulating  blood. 

Hofmeister  (Zeit.  physiol.  Chem.,  1881,  127)  found,  on  the  other 
hand,  that  injection  of  "peptone"  into  the  circulating  blood  was  fol- 
lowed by  its  rapid  disappearance  from  the  blood  and  appearance  in 
the  urine.  But  it  as  quickly  disappears  if  the  quantity  injected  is 
sufficient  to  so  lower  the  blood  pressure  as  to  suppress  the  secretion 
of  urine  altogether.  He  considers  that  it  collects  in  certain  organs, 
liver,  kidneys,  &c.,  under  these  circumstances.  He  was  able  sometimes 
to  discover  peptone  in  the  circulating  blood  during  digestion,  but 
supposes  that  ordinarily  it  enters  into  combination  with  the  white 
blood  corpuscles  and  so  escapes  detection. 

In  the  present  paper  it  is  shown  that  the  methods  used  by  the  investi- 
gators just  quoted,  for  the  identification  of  peptones  is  untrustworthy  ; 
the  method  of  heating,  after  acidifying  to  remove  other  proteids,  and 
then  calling  the  still  soluble  proteid,  "  peptone,"  if  it  gives  the  biuret 
action,  is  a  method  which  in  reality  leads  to  the  formation  of  small 
quantities  of  primary  albumose,  as  heating  with  acid  is  one  means  of 
obtaining  these  hydration  products  of  proteids.  Milk  is  taken  as  an 
example  of  a  substance  in  which  such  artificial  products  have  been 
described  under  the  name  of  peptone,  hemialbumose,  lactoprotein,  &c., 
by  various  observers  as  normal  constituents  of  that  secretion.  Pus  also, 
which  is  generally  said  to  contain  peptone,  was  found  by  improved 
methods  to  contain  none.  These  improved  methods  are  as  follows  : — 
First,  the  liquid  is  precipitated  by  alcohol ;  the  proteid  precipitate  is 
allowed  to  remain  under  absolute  alcohol  for  some  weeks,  by  which  time 
all  proteids  but  albumoses  and  peptones  are  rendered  insoluble ;  the 
albumoses  and  peptones  can  then  be  removed  by  extracting  the  precipi- 
tate with  water,  and  identified  in  solution  by  their  characteristic  tests. 
Peptone  and  one  form  of  deutero-albumose  could  be  identified  in  the 
blood  by  first  receiving  it  into  a  solution  of  ammonium  sulphate  to 
prevent  coagulation  ;  then  dissolving  the  corpuscles  by  adding  ether ; 
removing  the  ether ;  and  saturating  with  ammonium  sulphate  and 
filtering;  the  filtrate  would  contain  deutero-albumose  and  peptone  if 
present.  The  lymph,  urine,  and  other  fluids  can  be  similarly  inves- 
tigated. It  was  found  that  peptones  or  albumoses  never  (or  only  in 
the  merest  traces)  occurred  in  the  blood  or  lymph,  even  when  the 
most  energetic  digestion  of  proteids  was  going  on  in  the  alimentary 
canal.  It  was  found  that  injection  of  albumoses  or  peptones  or  boch 
into  the  circulation  was  followed  by  their  rapid  and  complete  dis- 
appearance therefrom  and  appearance  in  the  urine  within  10  minutes, 
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both  in  tlie  dog  and  rabbit;  but  they  also  disappear  when  the 
ureters  are  tied.  There  was  no  rise  of  temperature  as  described  bj 
Ott  and  Collmar  (Med.  News,  1887,  February  19).  In  the  dog,  it  was 
found  that  the  albumoses,  after  the  injection,  underwent  hydration 
before  they  appeared  in  the  urine  ;  the  primary  albumoses  appearing 
mostly  as  deutero-albumoses,  and  the  deutero-albumoses  as  peptones. 
This  occurred  in  the  urine  when  it  was  acid,  neutral,  or  alkaline, 
and  could  not  be  due  to  digestion  by  the  pepsin  contained  in  the 
urine,  when  the  latter  remained  in  the  bladder.  Albumoses  even 
when  mixed  with  acid  urine  underwent  no  such  cJiange ;  the  large 
percentage  of  salts  present,  and  the  fact  that  the  acidity  is  not  due  to 
free  acid  would  prevent  this.  Contact  of  the  albumoses  with  freshly- 
drawn  blood,  or  with  fresh  organs  such  as  liver  or  kidney,  also  caused 
no  change  in  them.  The  view  is  advanced  that  they  are  digested  by 
the  pepsin  secreted  by  the  kidneys  in  the  urinary  tubules  where  there 
is  momentarily  a  formation  of  free  acid.  In  the  rabbit,  no  such 
change  occurs ;  the  urine  contains  no  pepsin  in  this  animal,  and  the 
albumoses  injected  into  the  circulation  are  secreted  as  such. 

W.  D.  H. 

Physiological  Action  of  the  Products  of  Incomplete  Com- 
bustion of  Illuminating  Gas.  By  N.  Grehant  (Compt.  rend. 
Soc.  Biol.,  4,  779 — 780). — To  determine  the  action  of  the  products 
of  the  incomplete  combustion  of  illuminating  gas,  a  dog  was  placed 
for  two  hours  in  a  chamber  of  12  cubic  metres'  capacity,  in  which  a 
Bunsen  burner  burning  at  the  bottom  was  also  placed. 

A  comparison  of  the  gases  of  the  blood  taken  from  the  carotid 
artery,  before  and  after  the  experiment,  showed  that  the  oxygen  of 
the  original  blood  was  almost  wholly  displaced  by  carbonic  oxide. 

J.  P.  L. 

Action  of  Ethylene  Chloride  on  the  Cornea.  By  R.  Dubois 
and  P.  Roux  (CompL  rend.  Soc.  Biol,  4,  584— 585).— With  the 
object  of  establishing  some  relation  between  chemical  constitution 
and  physiological  action,  the  authors  have  commenced  the  study  of 
the  chlorine-derivatives  of  ethane,  many  of  which  possess  anaesthetic 
properties.  The  first  compound  they  have  experimented  with  is 
ethylene  chloride,  which  is  found  to  have  a  remarkable  action  on  the 
coraea. 

If  a  dog  is  anaesthetised  for  one  hour  by  inhalation  of  ethylene 
chloride,  or  if  the  compound  is  injected  subcutaneously,  both  corneas, 
especially  if  the  anaesthetising  is  repeated  after  the  lapse  of  24  ^to 
36  hours,  become  opalescent  and  of  a  bluish- white  tint,  which  give  to 
the  animal  a  strange  appearance,  the  curves  of  the  cornea  become 
especially  exaggerated  in  the  vertical  meridian,  where  it  is  easy  to 
show  astigmatism.  The  bluish- white  tint  and  the  abnormal  promi- 
nence of  the  cornea  recall  a  double  symmetrical  opaque  anterior 
staphyloma.     This  experimental  lesion  is  permanent. 

Operation  for  glaucoma  was  successfully  performed  on  one  of  the 
animals ;  the  eye  operated  on  remaining  transparent  whilst  the  other 
became  opaque ;  the  cornea  is  the  only  part  of  the  eye  which  appears 
to  be  affected.  J.  P.  L. 

VOL.  Liv.  2  m 
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Pigments  of  Melanotic  Sarcomata.  Bj  K.  A.  H.  Morner 
(Zeit.  physiol.  Chem.,  12,  229— 240).— Nencki  (Arch.  exp.  PuUiol. 
Pharm.,  24,  27)  has  criticised  the  previous  publication  of  the  author 
on  this  subject  (Abstr.,  1887,  168).  The  present  reply  to  this  criti- 
cism points  out  that  in  the  previous  paper  it  is  distinctly  stated  that 
the  analyses  given  refer  to  two  different  pigments,  one  soluble  and 
the  other  insoluble  in  acetic  acid,  and  not  to  one  only  as  Nencki  has 
supposed. 

The  author  also  shows  that  in  Nencki's  analyses  very  great 
differences  occur,  and  that  in  some  cases  the  percentages  are  incor- 
rectly calculated.  W.  D.  H. 

Therapeutic  Substitutes  for  Chrysarobin.  By  C.  Liebermann 
(J5er.,  21,  447 — 452). — The  analogy  of  the  leuco-derivatives  of  the 
anthraquinone-dyes  (this  vol.,  p.  492)  to  chrysarobin,  the  active  prin- 
ciple of  Goa  powder,  suggested  that  the  therapeutic  action  would  be 
similar.  This  has  proved  to  be  the  case,  as  it  is  found  that  they  will 
also  cure  those  skin  diseases  for  which  chrysarobin  is  at  present 
employed.  They  are,  therefore,  being  made  on  the  commercial  scale 
under  the  name  of  "  anthrarohins  ;  "  the  term  anthrarohln  being  more 
particularly  applied  to  the  reduction  product  from  commercial 
alizarin.  The  reduction  on  the  large  scale  is  best  effected  by  means 
of  zinc-dust  and  ammonia.  The  activity  of  anthrarobin  is  reported  to 
be  about  equal  to  that  of  chrysarobin,  but  more  intense  than  that  of 
pyrogallol ;  anthrarobin  has  the  advantage  that  it  does  not  produce 
inflammation  of  the  skin. 

The  author  is  inclined  to  attribute  the  therapeutical  activity  of 
both  chrysarobin  and  the  anthrarohins  to  their  great  affinity  for 
oxygen.  A.  J.  G. 

Urea  and  Total  Nitrogen  in  Human  Urine.  By  W.  Camerer 
(Zeit.  Biol.,  24,  306— 317).— Of  every  100  grams  of  nitrogen  obtained 
from  urine,  90  are  on  the  average  derived  from  urea  and  ammonia ; 
and  the  remaining  10  from  other  nitrogenous  constituents  called 
extractives.  The  object  of  this  research  was  to  determine  the  rela- 
tion between  these  two  sources  of  nitrogen  under  certain  conditions. 
The  total  nitrogen  was  estimated  by  the  Yarrentrapp-Will  method, 
and  the  nitrogen  from  urea  by  HUfner's  hypobromite  method  ;  the 
small  amount  of  nitrogen  yielded  by  uric  acid  and  creatiuine  on  treat- 
ing urine  with  hypobromite  was  not  taken  into  account,  so  that  the 
percentage  differences  in  the  tables  given  are  a  little  too  small. 

For  15  days,  the  total  urine  in  each  24  hours  was  collected,  its 
quantity  measured,  its  specific  gravity  taken,  and  the  nitrogen  in  it 
estimated  by  the  two  methods.  The  average  of  the  results  of  the 
15  days,  the  average  of  those  of  the  seven  of  the  15  days  when  the 
total  percentage  of  nitrogen  was  above  the  average,  and  the  average 
of  those  of  the  remaining  eight  days  when  it  was  below  the  avemge, 
are  given  in  the  following  table  : — 
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Average  results  per  diem 

For  the 
fifteen  days. 

For  the  seven 

days  in  wliich 

the  average 

veas  exceeded. 

For  the  eight 
days  in  wliich  i 
the  average  was 

Bot  reached. 

Specific  gravity 

Quantity  in  c  c 

1-016 
1840 
16  06 
14-15 
0-873 
0-769 
11-9 

1-018 

1488 

15-77 

14  13 

106 

0-95 

10-4 

1-014 
2147 

Total  nitrogen 

16-31 
14-17 

Total  nitrogen "1                   "1 

Nitrogen  from  urea   I  per  cent.   > 
Difference J                   J 

0-76 
0-66 
13-1 

From  this  it  appears  that  the  increase  of  the  total  quantity  of  nriue 
excreted  is  accompanied  by  diminished  specific  gravity,  and  that  the 
excretion  of  extractives  is  increased  both  absolutely  and  proportion- 
ally to  the  total  of  nitrogenous  substances  in  the  urine;  the  total 
quantity  of  nitrogen  from  extractives  in  the  group  of  seven  days 
averaging  1-64  gram,  and  in  the  other  group  2-] 4.  A  second  series 
of  observations  was  made  to  determine  the  influence  of  prote'id  food 
on  the  output  of  both  sources  of  nitrogen.  The  experiment  was 
carried  out  on  four  persons,  each  of  whom  partook  of  one  meat  meal 
in  the  24  hours,  and  whose  urine  vras  collected  at  intervals  of  three 
hours.  Details  similar  to  those  enumerated  in  the  previous  experi- 
ments are  tabulated,  and  the  general  results  are  the  following : — 
The  increase  in  both  kinds  of  nitrogen  commences  almost  immediately 
after  the  digestion  of  the  proteid  food ;  the  nitrogen  derived  from 
urea  reaches  its  maximum  in  from  7  to  10  hours,  vrhilst  that  derived 
from  the  extractives  is  greatest  in  the  four  first  hours  after  the  com- 
mencement of  the  meal.  The-  percentage  difference  is  greatest 
during  the  first  three  hours  and  smallest  12'  hours  after  the  meal. 
The  quantity  of  urine  is  smallest  during  the  first  four  hours,  and 
greatest  from  7  to  10  hours  after  the  meal ;  the  most  concentrated 
urine  is  thus  accompanied  by  the  secretion  of  the  maximum  of  extrac- 
tives, which  is  the  opposite  to  the  general  result  obtained  from  the 
first  series  of  experiments. 

From  the  large  number  of  experiments  performed,  it  is  found  that 
on  the  average  for  every  100  grams  of  nitrogen  found  by  Hiifner's 
method,  13*6  must  be  added  to  obtain  the  total  nitrogen ;  and  this 
method  of  calculating  the  total  nitrogen  gives  very  good  practical 
results.  W.  D.  H. 

Cystin  in  Normal   Urine.     By  E.  Goldmann  and  E.  Baumann 

(Zeit.  physiol  Ghem.,  12,  254— 261).— Stadthagen  (Abstr.,  1885, 
830)  has  stated  that  normal  urine  contains  no  cystin,  or  only  minimal 
quantities  of  that  substance.  In  12  experiments,  the  average  amount 
of  sulphur  from  cystin  or  allied  substances  was  only  O'OOOS  gram  per 
litre  of  urine. 

2  m  2 
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It  was  thought  necessary  to  repeat  these  observations,  because 
investigations  on  the  properties  of  pure  cystin  showed  that  Stadt- 
hagen's  method  was  not  calculated  to  yield  accurate  results. 

If  a  few  drops  of  benzoic  chloride  is  added  to  a  solution  of  pure 
cystin  in  sodium  hydroxide,  a  voluminous  precipitate  of  shining  plates 
of  the  sodium  salt  of  benzoylcystin,  C6H10N2S2O4BZ2,  is  produced. 
This  salt  is  soluble  in  hot,  less  soluble  in  cold  water,  and  quite 
insoluble  when  excess  of  sodium  hydroxide  is  present.  By  adding 
acid  to  this,  benzoylcystin  itself  is  obtained.  It  is  a  strong  acid, 
insoluble  in  water,  slightly  soluble  in  pure  ether,  more  so  in  a  mix- 
ture of  alcohol  and  ether,  and  still  more  so  in  alcohol.  It  crystallises 
in  slender  needles,  melts  at  156 — 158°,  and  is  decomposed  into 
benzoic  acid  and  cystin  by  boiling  with  strong  acids.  By  boiling 
with  alkalis,  it  yields  up  its  sulphur  like  cystin. 

The  circumstance  that  this  compound  is  easily  separated  from 
watery  fluids  by  means  of  ether,  renders  it  easy  to  obtain  cystin  from 
the  urine  when  it  is  present  there.  In  some  preliminary  experiments 
known  weights  of  benzoylcystin  were  mixed  with  urine,  extracted 
therefrom  by  ether ;  the  ethereal  solution  was  evaporated  to  dryness, 
the  residue  taken  up  with  sodium  hydroxide,  and  the  sulphur  weighed 
as  lead  sulphide.  The  lead  sulphide  obtained,  however,  only  corre- 
sponded to  about  two-thirds  of  the  cystin  used.  On  treating  normal 
urine  in  this  way,  a  precipitate  of  lead  sulphide  was  always  obtained, 
and  the  aznount  of  sulphur  was  always  greater  than  in  Stadthagen's 
experiments,  but  as  the  cystin  is  not  all  decomposed,  no  exact  quanti- 
tative statements  can  be  made.  The  statement  commonly  made  that 
cystin  gives  up  its  sulphur  easily  and  completely  on  heating  with 
alkalis  is  incorrect ;  after  many  hours' boiling,  the  cystin  still  retains  a 
large  percentage  of  sulphui%  and  this  percentage  is  still  greater  in  the 
presence  of  the  other  constituents  of  urine.  It  can,  therefore,  be  said 
that  cystin  or  a  substance  like  cystin  always  occurs  in  urine,  but  no 
accurate  quantitative  statement  can  be  made  on  the  subject.  The 
quantity  was  increased  in  dogs  by  poisoning  with  phosphorus. 
Perhaps  different  isomerides  of  cystin  exist,  which  differ  in  the 
readiness  with  which  they  give  up  their  sulphur.  W.  D.  H. 

Spontaneous  Decomposition  of  Bilirubin.  By  E.  Salkowski 
(Zeit.  physiol.  Chem.,  12,  227). — In  two  cases  of  strongly  icteric  urine 
it  was  noticed  that  after  the  occurrence  of  the  ammoniacal  fermenta- 
tion, Gmelin's  and  Huppert's  colour  reactions  were  no  longer  given. 
Methods  of  extraction  and  precipitation,  moreover,  yielded  no  un- 
changed biliary  pigment ;  dark,  amorphous  masses  only  were  obtained. 
This  decomposition  of  bilirubin  without  the  production  of  any  cha- 
racteristic products,  is  probably  the  result  of  the  activity  of  bacteria, 
and  may  probably  explain  other  cases  of  jaundice  in  which  the  urine, 
though  darkly  coloured,  gave  no  evidence  of  bile  pigment. 

W.  D.  H. 

Poisonous  Properties  of  Dinitrocresol.  By  T.  Weyl  (Ber.,  21, 
512  ;  compare  this  vol.,  p.  184). — Doses  of  0*054  gram  per  kilo,  body- 
weight,  suspended  in  a  little  water  or  milk,  introduced  into  the 
stomachs  of  dogs  (of  5  to  7  kilos.),  caused  in  a  few  minutes  great 
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difficulty  in  breathing,  and  convulsions,  during  whicli  the  animals  die. 
Doses  of  0*02  gram  per  kilo,  body-weight,  dissolved  in  aqueous 
alcohol,  and  applied  subcutaneously  to  moderate-sized  dogs,  brought 
on  the  same  symptoms  and  death  in  1  to  1^  hours.  Some  animals 
recovered  after  3  to  4  hours.  N.  H.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nitrification  of  Ammonia  and  its  Salts.  By  H.  Plate  (Bied. 
Centr.,  1888,  6 — 8). — Frank  was  led  to  the  conclusion  that,  although 
certain  species  of  bacteria  may  be  able  to  help  nitrification  in  the  soil, 
yet  in  general  the  action  is  produced  without  the  intervention  of 
organisms  ;  he  isolated  various  forms  of  fungi  from  the  soil,  and  found 
that  they  possessed  no  power  of  nitrifying  ammonia,  also  that  steri- 
lised soil  nitrified  ammonium  chloride  about  as  quickly  as  the  original 
soil,  and  he  concluded  from  some  experiments-  that  the  calcium 
carbonate  of  the  soil  in  presence  of  water  and  air  produces  a  slow 
combination  of  the  nitrogen  to  nitrous  and  nitric  acids.  Dumas  (1846) 
found  that  by  passing  moist  air  and  ammonia  at  about  100*^,  over 
chalk  for  some  days,  a  noticeable  quantity  of  potassium  nitrate  is 
formed.  Later  communications  state  that  this  happens  also  at 
ordinary  temperatures.  Millon  (1860)  asserted  that  humus  had  a 
direct  action  in  nitrifying  ammonia. 

The  author's  work  aimed  at  a  repetition  of  that  of  the  above 
experimenters,  and  he  came  to  the  conclusion  that  when  the  action  of 
organisms  is  eliminated  by  sterilising  soil,  neither  its  individual  con- 
stitaents  singly,  nor  the  soil  as  a  whole,  can  nitrify  ammonia,  and 
that,  further,  the  nitrifying  power  must  be  due  to  micro-organisms, 
and,  lastly,  that  the  power  of  oxidising  atmospheric  nitrogen  cannot 
be  ascribed  to  calcium  carbonate.  Frank  has  since  protested  against 
Plath's  conclusions,  objecting  that  some  important  experiments  of  his 
were  not  repeated,  and  that  in  order  to  prove  that  organisms  are  the 
nitrifying  agents,  Plath  has  yet  to  show  that  the  heat  employed  in 
sterilising  produced  no  change  in  the  soil  other  than  the  death  of  the 
organisms.  H.  H.  R. 

Aspidium  Felix,  Mas.  L.  By  Gr.  Daccomo  (Chem.  Centr.,  1887, 
1357—1358;  from  Ann.  Gliim.  Farm.,  87,  69— 90).— If  the  ether 
extract  residue  of  the  roots tock  of  aspidium  (male  fern)  is  treated 
with  2  vols,  of  95  per  cent,  alcohol  and  1  vol.  of  ether,  a  brown 
residue  is  left  which  is  partially  soluble  in  1  per  cent,  aqueous 
potash.  The  soluble  portion  is  the  filicin  or  filicic  acid  of  Tromms- 
dorf;  the  insoluble  part  separates  from  an  alcoholic  solution  as  a 
white,  floccular,  waxy  substance,  (CisHoeO)^,  melting  at  80°,  it  is 
insoluble  in  water,  sparingly  soluble  in  ether  and  cold  alcohol,  but 
soluble  in   hot  alcohol;    it  is  not  decomposed   by  boiling   alcoholic 
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potash,  and  gives  no  coloration  with  sulphuric  acid  and  chloro- 
form. 

The  residue  obtained  by  evaporating  the  alcohol-ether  solation  of 
the  original  extract,  when  extracted  with  water,  furnishes  glucose 
and  tannin,  and  with  95  per  cent,  alcohol  a  black  resin  which  is 
almost  completely  soluble  in  2  per  cent,  aqueous  potash.  The  residue 
of  the  extract,  insoluble  both  in  water  and  alcohol,  is  a  green  oil 
difficult  to  saponify. 

The  blood-red  alkaline  solution  when  agitated  with  ether  parts 
with  some  of  the  red  colouring  matter  (felix  red).  The  residue  of  this 
ether  extract  when,  distilled  with  steam  furnishes  the  essential  oil  of 
felix ;  this  essential  oil  appears  not  to  pre-exist  in  the  plant.  The 
residue  from  this  distillation,  when  extracted  with  ether,  gives,  when 
the  ether  is  evaporated,  a  red  liquid  and  a  precipitat-e,  which,  after 
crystallising  from  hot  alcohol,  forms  plates  melting  at  186'5°,  having 
the  composition  C20H34O.  This  compound  has  received  the  name  of 
aspidol.  It  is  insoluble  in  alkalis,  easily  soluble  in  ether,  benzene, 
chloroform,  light  petroleum,  and  hot  alcohol.  It  is  optically  active 
in  a  3  per  cent,  chloroform  solution  [aj^  =  —  24'08.  The  filtrate 
from  this  precipitate  of  aspid«l  was  fractionated  into  three  parts.  The 
first  fraction,  130 — 190'',  was  a  yellow  oil  with  a  strong  odour  and 
acid  reaction,  which  did  not  reduce  silver  nitrate.  The  second 
fraction,  220 — 290°,  was  a  beautiful  green  oil,  which  gradually 
became  brown;  it  has  the  empirical  formula  (C27H46O2)  *•  The 
third  fraction  above  300°  (at  iiOO  mm.  pressure)  corresponds  with  the 
formula  (CaiHsgOa)^. 

By  precipitating  the  alkaline  solution  extracted  with  ether  with 
sulphuric  acid,  two  resins  were  obtained :  1st,  a  brick-red  solid 
melting  at  85 — 93° ;  2nd,  a  more  abundant  and  almost  black,  plastic 
mass.     The  filtrate  contains  butyric  acid.  J.  P.  L. 

Ensilage  Processes.  By  A.  Cserhati  (Bied.  Centr.,  1888,  39—43). 
— The  value  of  an  ensilage  process  is  determined  chiefly  by  the  loss 
of  substance,  and  by  the  quantity  and  nature  of  the  acids  produced ; 
the  two  first  items  should  be  as  small  as  possible.  The  author  experi- 
mented with  various  fodders  ensiled  in  glass  cylinders  or  in  boxes 
sunk  in  the  ground.  On  comparing  the  merits  of  fresh  fodder  with 
wilted  fodder  for  making  silage,  he  found  that  the  temperature  rose 
slightly  higher,  and  that  the  loss  of  substance  was  greater  in  the  case 
of  the  wilted  fodder.  On  comparing  the  effect  of  stamping  the 
fodder  well  down  in  the  silo  with  only  stamping  it  down  round  the 
edges,  he  found  that  the  temperature  rose  considerably  higher  in  the 
latter  case.  Fry's  method  of  allowing  the  material  to  heat  and  rise 
to  50°  in  order  to  stop  the  development  of  micro-organisms,  and  so  to 
diminish  the  amount  of  acid  formed  is  most  expensive  in  loss  of 
material.  To  see  whether  such  a  high  temperature  was  necessary, 
the  author  tried  stamping  the  fodders  well  down,  and  keeping  the 
temperature  under  30°  as  far  as  possible.  He  found  that  although 
the  amount  of  acid  in  the  silage  was  higher  than  that  given  by  Fry, 
yet  it  was  in  itself  very  small.  He  concludes  that  by  proper  pre- 
cautions, namely :    having  perpendicular   walls   for  the  silo ;    using 
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fresh  fodder ;  thorough  stamping  ;  having  a  level  covering,  and  heavy- 
weighting,  the  amount  of  acid  can  be  kept  down  without  incurring 
the  loss  that  the  employment  of  Pry's  method  involves. 

H.  H.  R. 
Ensilage  in  the  Open  Air.   By  M.  Barth  {Bied.  Centr.,  1888,  64). 
— A  description  of  the  way  a  stack  of  silage  was  made,  and  of  the 
composition  of  the  resulting  silage.  H.  H.  R. 

Exhaustion  of  Virgin   Soils  in  Australasia.     By  R.  W.  E. 

Macivor  (Ghem.  News,  57,  25 — 26). — The  exhaustion  of  the  virgin  soils 
of  Australasia  is  in  great  part  due  to  the  bad  system  of  cultivation 
giving  rise  to  waste  of  nitrogen.  To  grow  wheat  continuously,  the 
ground  is  ploughed  year  after  year  to  a  depth  of  2J  to  3  inches,  thus 
giving  a  very  shallow  surface  soil,  whilst  the  continual  passage  of  the 
shoe  of  the  plough  converts  the  subsoil  into  a  firm  compact  bed 
almost  impenetrable  by  the  roots  of  wheat.  The  surface  soil  soon 
becomes  dry,  and  oxidises  readily  with  loss  of  humus  and  nitrogen. 
Another  source  of  loss  is  the  burning  the  straw.  The  deficiency  of 
nitrogen  is  least  observed  in  heavy  soils  derived  from  rocks  of  vol- 
canic origin,  then  follow  those  soils  traceable  to  silurian  and  primitive 
rocks,  whilst  light  friable  soils  when  in  dry  and  exposed  districts  are 
the  poorest  soils  and  the  greatest  sufferers.  Soils  in  New  Zealand, 
Tasmania,  and  the  cooler  parts  of  Australia,  contain  more  nitrogen 
than  soils  of  the  same  formation  in  drier  and  hotter  localities. 
Dressings  of  non-nitrogenous  manures  proved  quite  useless,  and  even 
nitrogenous  manures  yielded  an  increased  crop  without  profit.  An 
occasional  bare  fallow  restores  matters  for  a  time,  but  ultimately  even 
that  does  no  good.  The  introduction  of  a  leguminous  crop  from  time 
to  lime  has  proved  beneficial.  D.  A.  L. 

Maintenance  and  Increase  of  the  Amount  of  Combined 
Nitrogen  on  the  Farm.  By  J.  Konig  (Bied.  Centr.,  1888,  16—31). 
— The  first  part  of  this  article  treats  of  the  natural  sources  of 
nitrogen  to  plants,  and  discusses  the  work  of  previous  experimenters 
bearing  on  the  question  ;  then  Hellriegel's  investigations  are  described. 
He  found  that  the  Graminaceae  are  dependent  for  their  nitrogen  on  the 
combined  nitrogen  of  the  soil,  and  that  most  probably  they  only  avail 
themselves  of  it  when  it  has  been  transformed  into  nitrates.  In  the 
case  of  the  Papilionacese  it  is  quite  different.  When  peas  were  grown 
in  a  soil  containing  no  nitrogen,  they  first  used  that  which  was  stored 
in  the  seed;  when  this  had  all  been  employed,  there  was  for  a  time 
an  evident  halt  in  their  growth  which,  however,  was  only  temporary, 
and  they  eventually  succeeded  in  supplying  themselves  with  nitrogen 
from  some  other  source.  Their  subsequent  development  varied  mach 
in  different  experiments,  although  the  conditions  of  growth  were  the 
same.  To  discover  whether  these  variations  could  be  due  to  the  com- 
bined nitrogen  of  the  air,  one  set  of  plants  were  grown  in  ordinary 
air  and  another  seb  in  air  freed  from  ammonia  and  nitric  acid ;  the 
results  showed  that  this  was  not  the  cause  of  the  variation,  and  led 
to  the  conclusion  that  the  free  nitrogen  of  the  air  must  somehow 
become  available  to  the  peas.     An  examination  of  the  roots  showed 
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that  at  tlie  period  when  growth  was  temporarily  arrested  the  so-called 
leguminous  nodules  were  absent  or  only  in  an  incipient  state,  whilst 
those  plants  which  were  growing  properly  possessed  nodules,  and  that 
the  older  and  larger  the  nodules,  the  better  was  the  development  of 
the  plant.  These  nodules  are  full  of  bacteria,  and  a  series  of  experi- 
ments was  made,  in  which  to  peas  growing  in  soil  containing  no 
combined  nitrogen  there  was  added,  in  some  cases,  an  aqueous  extract 
of  fertile  soil,  in  others  the  same  extract  after  sterilisation,  and  in 
others  again  no  such  addition  was  made.  It  was  found  that  tbe 
nodules  and  the  thriving  of  the  plant  could  be  produced  or  prevented 
at  will  by  the  addition  or  exclusiou  of  micro-organisms. 

The  growth  of  lupines  on  soil  containing  no  combined  nitrogen  was 
also  investigated,  and  it  was  found  that  they  would  never  attain  a 
satisfactory  development  when  exposed  to  the  same  opportunities  of 
receiving  germs  from  the  air  that  enabled  some  of  the  peas  to  thrive; 
hence  it  was  inferred  that  the  bacteria  which  occur  in  the  root 
nodules  of  lupines  are  different  and  less  widely  diffused  than  those 
occurring  in  peas.  This  view  was  supported  by  the  facts  that  the 
nodules  are  different  in  shape  and  position  on  the  two  plants  and 
contain  micro-organisms  of  obviously  different  appearance,  and  also 
that  lupines  do  not  thrive  on  heavy  or  rich  soil.  It  was  put  to  the 
test  by  growing  lupines  in  sand  containing  no  combined  nitrogen, 
and  treating  one  part  of  them  with  an  aqueous  extract  of  the  soil 
of  a  lupine  field,  a  second  part  with  an  extract  of  a  clay-marl  contain- 
ing humus  and  not  growing  lupines,  and  leaving  a  third  part  without 
any  such  addition.  All  three  parts  exhibited  a  period  of  arrested 
growth,  then  the  first  part  started  growing  and  showed  nodules  like 
ordinary  lupines,  the  second  part  showed  traces  only,  and  the  third 
part  showed  no  traces  of  nodules  at  all. 

Of  other  plants  examined,  Serradilla  (Ornithopv.s  sativus)  behaved 
like  lupines,  whilst  vetches  and  beans  (Vicia  faha)  like  peas  developed 
best  when  treated  with  extract  of  rich  soil ;  red  clover  gave  no  decided 
result.  It  thus  appears  that  the  Papilionacese  are  not  dependent  on 
the  soil  alone  for  their  nitrogen,  but  that  they  can  make  use  of  the 
free  nitrogen  of  the  air,  and  that  the  root  nodules  and  the  micro- 
organisms in  them  are  in  close  and  active  relationship  to  the  nourish- 
ment and  especially  to  the  assimilation  of  nitrogen  by  these  plants. 
It  must  not,  however,  be  inferred  that  the  combined  nitrogen  of  the 
soil  is  of  no  importance  to  them,  for  Hellriegel  found  in  some  experi- 
ments that  they  could  make  use  of  nitrates;  although  it  seems  question- 
able Avhether  nitrates  could  produce  a  normal  development  if  micro- 
organisms were  absolutely  excluded. 

Notwithstanding  these  researches,  it  is  stated  in  the  article  to  be  still 
an  open  question  whether  the  i*oot  nodules  can  change  free  nitrogen 
into  nitrogenous  compounds,  although  the  growth  of  Papilionacese  is 
strongly  recommended  as  a  means  of  increasing  the  combined  nitrogen 
on  the  farm.  To  this  same  end,  irrigation  by  brook  and  river  water 
is  recommended,  as  a  great  part  of  the  combined  nitrogen  dissolved 
in  the  water  is  retained  in  the  form  of  plant  substance. 

The  second  section  treats  of  the  ways  in  which  combined  nitrogen 
may  be  set  free  and  lost,  namely  :   (1)  during  germination ;  (2)  in 
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the  processes  that  go  on  in  the  animal  body  (both  of  which  ways 
have  been  disputed)  ;  (3)  during  the  putrefaction  of  nitrogenous 
substances  ;  (4)  during  the  decomposition  of  organic  manures  in  the 
soil,  especially  when  it  is  too  strongly  aerated  by  drainage,  and  nitri- 
fication consequently  goes  on  too  actively.  This  section  also  gives 
numerous  directions  for  avoiding  loss  of  combined  nitrogen  in  the 
keeping  and  employment  of  manures.  H.  H.  R. 

Manuring  Experiments  on  Oats.  By  K.  Muller  (Bied.  Centr.y 
1888,  103 — 107). — The  experiments  seem  to  show  that  an  oat  crop 
following  wheat  after  sugar-beet  is  grateful  for  phosphatic  and 
nitrogenous  manuring,  even  when  the  roots  have  been  excessively 
manured  with  phosphates.  Chili  saltpetre  alone  produced  an  increase 
in  grain  and  straw,  the  largest  increase  of  grain  being  caused  by  the 
saltpetre  in  combination  with  precipitated  phosphate,  and  the  lowest 
by  the  saltpetre  and  superphosphate,  the  greatest  increase  in  straw 
was  produced  by  an  inverted  order  of  phosphates,  basic  slag  holding  a 
middle  place  in  both  cases.  Placing  the  expense  of  manures  against  the 
increase  in  crop,  it  appeared  that  saltpetre  was  the  most  renumerative, 
whilst  superphosphate  and  saltpetre  together  were  applied  at  a  loss. 

E.  W.  P. 

Increase  in  Yield  of  Crops  by  Nitrogenous  Manures.  By  P. 
Wagner  (Bied.  Gentr.,  1888,  78— 96).— The  author  draws  his  con- 
clusions from  experiments  made  b}^  himself,  by  Milrcker,  and  others  ; 
it  does  not  seem  that  the  addition  of  saltpetre  to  leguminous  crops  is 
of  any  value,  as  the  increase  in  yield  is  so  very  little,  in  fact,  in  some 
cases  there  appears  to  be  a  decrease  in  the  yield,  as  the  quantity  of 
saltpetre  increases.  On  the  other  hand,  this  manure  is  of  value  to 
straws  and  roots.  Employing  E.  Lierke's  tables,  Wagner  shows  how 
varied  is  the  money  value  of  saltpetre  with  the  different  crops  in 
cultivation,  and  the  many  circumstances  which  militate  against  the 
complete  and  successful  action  of  nitrates ;  to  obtain  the  best  result 
all  the  necessary  plant  food  must  be  present  in  full  quantities,  to  say 
nothing  of  want  of  rain  and  warmth.  '  The  variations  in  the  yield  of 
grain  or  straw  are  fully  entered  on,  as  well  as  the  causes  of  such  varia- 
tions. Ammoniacal  manures  are  frequently  unsatisfactory,  although 
theoretically  the  quantity  of  nitrogen  added  may  exceed  that  which 
would  be  contained  in  a  dressing  of  nitrate  ;  this  probably  arises  from 
the  fact  that  the  conversion  of  the  ammonia  is  so  slow  that  the  plants 
do  not  obtain  a  sufficiency  of  nitrate  within  the  requisite  time,  con- 
sequently being  "  hungered  "  they  a,re  unable  to  make  full  use  of  the 
other  plant  foods ;  it  is  on  this  account  that  ammoniacal  manures 
should  be  applied  to  the  soil  some  time  before  the  seed  is  sown,  so 
that  there  may  be  a  sufficiency  of  nitrates  present  to  allow  of  full, 
rapid,  and  unhindered  growth.  E.  W.  P. 

Manurial  Action  of  the  Free  Lime  in  Basic  Slag.     By  E. 

Jensch  (Bied.  Ceyitr.,  1888, 12—16). — The  activity  of  basic  slag  on  soils 
poor  in  lime  has  often  led  to  the  free  lime  in  the  slag  rather  than  the 
phosphate  being  regarded  as  the  active  agent.  To  examine  this  question 
six  sets  of  experiments  were  made  with  oats  grown  in  pots.     A  loamy 
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soil  was  chosen,  and  ifc  was  used  both  in  its  natural  state  and  also  after 
having  been  treated  with  dilute  hydrochloric  acid  for  some  time  and 
then  washed.  The  manures  employed  were  (1)  basic  slag  meal  in 
its  original  state ;  (2)  basic  slag  meal  which  had  been  treated  with 
sugar  solution  to  remove  free  lime  ;  (3)  lime,  and  (4)  potassium 
nitrate  which  was  added  uniformly  to  all  the  pots.  The  results  of  the 
experiments  showed  that  the  phosphate  in  slag  from  which  the 
free  lime  had  been  removed  gave  nearly  as  good  a  yield  as  in  that 
which  still  contained  free  lime,  and  that  although  a  certain  amount  of 
benefit  cannot  be  denied  to  the  free  lime,  still  the  increased  yield  was 
chiefly  due  to  the  phosphate.  H.  H.  R. 


Analytical    Chemistry. 


Filtration  Apparatus.  By  F.  Allien  (Zeif.  anal.  Chem.,  26, 
721). — The  stem  of  the  funnel  has  a  bulbous  expansion,  which  is 
ground  into  the  neck  of  a  thick- walled  flask.  This  has  a  side-tube  for 
connection  with  the  air-pump.  M.  J.  S. 

Improved  Form  of  Nitrometer.  By  G.  Lunge  (Ber.,  21,  376 — 
377). — The  improvement  consists  in  substituting  Friedrich's  patent 
diagonally  bored  stopcock  for  the  ordinary  three-way  stopcock  of  the 
nitrometer.  W.  P.  W. 

Estimation  of  Iodine.  By  N.  McCulloch  (Chem.  News,  57,  45 — 
48). — Manganic  oxide  suffers  slight  reduction  in  presence  of  iodine 
(compare  Abstr.,  1887,  1141),  and  therefore  titration  of  iodine  by 
means  of  alkaline  permanganate  is  inaccurate,  and  cannot  be  employed 
for  the  determination  of  iodine  in  presence  of  a  chloride  or  bromide, 
although  the  latter  are  not  oxidised  under  the  conditions.  Hydro- 
gen peroxide  is  also  unsuitable  for  the  purpose.  The  author  therefore 
proposes  to  eliminate  the  chloride  and  bromide  by  a  process  described 
in  the  paper  in  which  the  mixture  containing  the  chloride,  bromide, 
and  iodide  is  heated  wdth  permanganate  and  strong  sulphuric  acid,  the 
first  two  elements  are  driven  off  as  hydrogen  chloride  and  bromide 
respectively,  whilst  the  whole  of  the  iodine  is  oxidised  to  iodic  acid. 
The  solution  is  diluted,  filtered,  reduced  by  means  of  sulphurous  acid, 
and  the  iodine  determined  either  by  precipitation  as  silver  iodide,  or  by 
titration  with  permanganate  in  presence  of  free  sulphuric  acid  and 
hydrocyanic  acid  ;  the  latter  forms  colourless  cyanogen  iodide  with  the 
iodine  set  free  by  the  sulphuric  acid,  which  would  otherwise  mask  the 
end  reaction.  This  method  of  titration  is  free  from  the  error  of  reduc- 
tion of  manganic  oxide  referred  to  above,  and  also  from  the  incon- 
venience of  the  precipitated  manganic  oxide  accompanying  the  use  of 
alkaline  permanganate.  It  cannot,  however,  be  used  in  presence  of 
hydrobromic  acid  or  of  the  reducing  salts  of  copper,  iron,  &c. 

D.  A.  L. 
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Indirect  Determination  of  Fluorine.  By  S.  Bein  (Zeit.  anal 
Chein.,  26,  783—736;  from  Rep.  anal.  Gliem.,  6,  169).— The  fluorine 
is  expelled  as  silicon  fluoride  by  heating  the  substance  with  powdered 
quartz  and  sulphuric  acid,  and  is  driven  over  by  a  stream  of  dried  air 
into  water.  The  fluoride  and  the  quartz  sand  (12  parts)  must  be  very 
finely  ground  and  intimately  mixed.  The  mixture  is  placed  in  a  dry 
flask  having  a  cork  through  which  pass  a  tube  for  the  admission  of 
dried  air,  the  tube  of  a  separator  bulb  containing  sulphuric  acid,  and  a 
tube  for  conveying  the  gases  into  waiter.  The  last  has  the  outer  limb 
widened.  For  1  gram  of  calcium  fluoride,  50  c.c.  of  sulphuric  acid  is 
added  and  the  flask  is  heated  for  three  hours  at  165°  with  occasional 
shaking.  A  further  quantity  of  acid  is  then  added,  and  the  heating  and 
shaking  are  continued  as  long  as  the  gas  bubbles  produce  any  precipi- 
tate. After  collecting  and  washing  the  silica  by  suction,  it  may  be  at 
once  ignited  without  previous  drying.  One  part  corresponds  with 
5-494  parts  of  fluorine.  M.  J.  S. 

Estimation  of  Selenium,  By  H.  N,  Warren  (Ghem.  News,  57, 
16).— See  p.  435. 

Estimation  of  Nitrites.  By  A.  Vivier  (Gompt.  rend.,  106,  138— 
140). — The  apparatus  is  similar  to  that  used  in  the  estimation  of 
nitrites  and  nitrates  by  Schloesing's  method.  The  air  is  first  ex- 
pelled by  boiling  a  small  quantity  of  water  in  the  flask,  and  the  solu- 
tion of  the  nitrite  is  introduced,  followed  by  a  solution  of  carbamide, 
and  finally  by  dilute  sulphuric  acid.  A  current  of  carbonic  anhydride 
is  passed  through  the  apparatus  during  the  whole  operation.  The 
mixture  is  gradually  heated  and  finally  is  boiled  for  several  minutes, 
the  gas  which  is  evolved  being  passed  through  potash  solution  to 
absorb  carbonic  anhydride,  whilst  the  nitrogen  is  collected  and 
measured.  Care  must  be  taken  to  expel  the  nitrogen  from  the  flask 
at  the  close  of  the  operation  by  the  current  of  carbonic  anhydride. 
The  volume  of  nitrogen  obtained  is  double  that  existing  as  a  nitrite. 

C.  H.  B. 

Free  Acid  in  Superphosphates-  By  W.  W.  Mellon  (/.  Soc. 
Ghem.  Ind.,  6,  803 — 805). — The  average  amount  of  free  acid  found  in 
485  samples  of  manures  of  various  kinds  examined  was  equal  to 
8'54  per  cent.  H3PO4;  the  highest  being  16*36  per  cent,  and  the 
lowest  2*36  per  cent.  The  results  of  some  experiments  are  given 
which  show  that  the  amount  of  free  acid  and  soluble  phosphate  is 
affected  by  the  method  o£  extraction  adopted,  and  by  the  strength  of 
the  acid  used  to  decompose  the  phosphate.  The  free  acid  always 
present  in  manures  seems  to  consist  mainly  of  phosphoric  acid  with 
smaller  amounts  of  hydrofluosilicic  acid,  hydrofluoric  acid  and 
(occasionally)  sulphuric  acid.  The  latter  was  found  only  in  damp 
samples  containing  a  large  amount  of  free  acid.  The  presence  of  free 
hydrofluosilicic  and  hydrofluoric  acids  in  manures  seems  to  have 
escaped  observation  ;  in  the  ordinary  course  of  manure  analysis,  in 
which  the  moisture  is  determined  by  heating  the  sample  for  several 
hours  in  the  water-bath,  they  are  volatilised  and  reported  as  moisture. 
The  average  amount  of  volatile  free  acids  found  in  14  samples  was 
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equal  to  2*30  per  cent.,  H3PO4,  the  highest  being  8*96  per  cent, 
and  the  lowest  0'96  per  cent.  They  were  eRtimated  by  evaporating 
a  solution  of  the  manure  to  dryness  in  a  platinum  dish,  the  residue 
was  dissolved  in  water  to  which  a  known  amount  of  standard  acid 
had  been  added,  and  the  solution  titrated  with  standard  alkali.  The 
loss  of  free  acid  on  evaporation  equals  the  total  volatile  acidity  calcu- 
lated as  H3PO4.  The  amount  of  free  hydrofluosilicic  acid  found  in 
the  14  samples  tested,  comprised  about  two-thirds  of  the  total  volatile 
acidity.  The  estimation  was  made  by  evaporating  to  dryness  a 
solution  of  the  manure  to  which  some  potassium  sulphate,  neutral  to 
methyl-orange,  had  been  added,  the  residue  being  dissolved  in  standard 
acid  and  titrated  as  before.  The  increase  in  the  amount  of  free  acid 
as  H3PO4,  after  evaporation  with  potassium  sulphate,  as  compared 
with  the  amount  found  on  evaporating  the  solution  per  5e,  is  equivalent 
to  the  free  hydrofluosilicic  acid  present.  D.  B. 

Determination  of   Arsenic    as    Pentasulphide.     By    L.   W. 

McCay  (Amer.  Chem.  J.,  9,  174— 180).— The  tedious  precipitation  of 
arsenic  pentasulphide  according  to  the  directions  of  Bunsen  may  be 
replaced  by  a  very  simple,  rapid  and  efficacious  method,  namely  : — 
the  solution  containing  arsenic  acid  equivalent  to  about  one  to  three 
tenths  of  a  gram  of  the  pentasulphide,  is  placed  in  a  bottle  of  200  c.c. 
capacity  provided  with  a  well-ground  stopper ;  the  bottle  having 
been  almost  filled  with  freshly  boiled  water,  and  the  contents 
saturated  with  hydrogen  sulphide,  it  is  closed,  the  stopper  tied  down, 
and  the  whole  placed  in  a  water-bath  for  one  hour.  The  precipitate 
is  most  easily  removed  from  the  bottle,  and,  the  air  having  been 
excluded,  contains  no  free  sulphur,  and  does  not  require  to  be 
washed  with  alcohol  and  carbon  bisulphide.  When  arsenious  acid  is 
treated  with  hydrogen  sulphide  in  presence  of  air,  but  otherwise  as 
above  described,  it  is  converted  into  the  trisulphide,  no  pentasulphide 
being  formed.  H.  B. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Classen  (Ber., 
21,  359 — 369). — A  simple  form  of  rheostat  is  described  which  affords 
the  means  of  carrying  on  simultaneously  with  one  battery  eight 
determinations  of  different  metals  requiring  different  strengths  of 
current,  and  a  number  of  very  concordant  results  obtained  by  its  use 
are  detailed.  A  new  form  of  voltameter  is  also  described,  consisting 
of  a  vertical,  stoppered,  graduated  tube  expanded  at  its  lower  portion 
into  a  cylindrical  chamber  containing  the  platinum  electrodes,  which  is 
connected  to  a  second  vertical  pressure  tube  by  means  of  india-rubber 
tubing.  This  arrangement  renders  it  possible  for  the  gas  in  the 
voltameter  to  be  measured  at  the  atmospheric  pressure.  A  description 
is  also  given  of  a  stand  for  the  support  of  the  platinum  dish  forming 
the  cathode  and  of  the  anode,  whose  chief  point  of  novelty  consists  in 
the  substitution  of  glass  for  brass  for  the  material  of  the  rod  which 
supports  the  arms. 

Estimation  of  Copper  in  the  Presence  of  Arsenic. — In  the  presence  of 
more  than  0*2  per  cent,  of  arsenic,  it  has  been  found  impossible  in 
practice  to  employ  the  electrolytic  method  for  the  deposition  of  copper 
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with  satisfactory  results  without  previously  removing  the  arsenic  by 
precipitation.  This,  however,  is  now  unnecessary  if  the  ore  has  not 
been  roasted,  since  the  whole  of  the  arsenic  may  be  volatilised  as 
arsenic  bromide  by  evaporating  it  several  times  on  a  water-bath  with 
a  solution  of  bromine  in  hydrochloric  acid  ;  the  residual  bromine  com- 
pound of  copper  is  then  decomposed  by  ignition  with  sulphuric  acid, 
dissolved  in  water,  treated  with  the  requisite  quantity  of  nitric  acid, 
and  afterwards  electrolysed. 

Separation  of  Gopper  from  Lead. — A  platinum  dish  and  plate  are 
employed  as  anode  and  cathode  respectively.  To  120  c.c.  of  the 
solution  containing  the  two  metals,  30  to  40  c.c.  of  nitric  acid  (sp.  gr. 
=  1*2)  is  added,  and  the  resulting  solution  is  electrolysed  at  first  with 
a  current  giving  in  the  voltameter  0*1  c.c.  of  gas  per  minute,  and 
afterwards,  when  the  lead  peroxide  has  formed  a  distinct  layer  on 
the  dish,  with  a  current  giving  3  c.c.  of  gas  per  minute.  At  the  end 
of  the  operation,  about  10  c.c.  of  water  is  added,  the  current  continued 
for  an  hour  longer,  and  then,  without  interrupting  it,  the  contents  of 
the  dish  are  washed  out  with  water.  Treatment  with  alcohol  removes 
the  water  adhering  to  the  dish  and  plate,  and  these  are  then  dried  at 
110°  until  the  weight  is  constant.  The  lead  peroxide  adheres  firmly 
to  the  dish  even  in  quantities  of  more  than  02  gram. 

W.  P.  W. 

Analysis  of  Lead  Slags.  By  M.  W.  Iles  {CJiem.  News,  57,  18 — 
19).— See  this  vol.,  p.  418. 

Estimation  of  Thallium.  By  G.  Neumann  (Ber.,  21,  356—359). 
— The  volume  of  hydrogen  evolved  when  electrolytically  deposited 
thallium  is  treated  with  an  acid  may  be  employed  as  a  means  of  estimat- 
ing the  metal.  The  thallium  salt,  together  with  about  5  grams  of 
ammonium  oxalate,  is  placed  in  a  flask  of  about  100  c.c.  capacity  pro- 
vided with  two  platinum  electrodes  9  sq.  cm.  in  area,  and  the  elec- 
trolysis of  the  slightly  warm  solution  is  effected  by  a  current  of 
E.M.F.  =  0-1  volt.  (?)  About  O'S— 0*8  gram  of  the  metal,  which 
adheres  firmly  to  the  cathode,  can  be  deposited  in  seven  hours,  and 
the  end  of  the  reaction  is  ascertained  by  testing  with  ammonium 
sulphide.  Owing  to  the  formation  of  ammonium  carbonate  during 
the  electrolysis,  it  is  necessary  to  remove  the  liquid  in  the  flask 
before  treating  the  deposited  thallium  with  an  acid  ;  this  is  effected 
by  drawing  a  current  of  water  through  the  apparatus  by  means  of 
siphons  arranged  in  such  a  way  that  contact  of  the  metal  with  the  air 
is  excluded.  The  electric  current  is  maintained  during  the  washing, 
and  afterwards  the  contents  of  the  flask  are  heated  to  remove  oc- 
cluded gas  from  the  electrodes.  The  flask  is  then  attached  to  the 
author's  "hydrometer"  (Abstr.,  1887,  1140),  and  the  gas  evolved  on 
treatment  with  an  acid  is  measured.  The  method  is  applicable  to 
the  estimation  of  the  metal  in  its  carbonates,  nitrates,  chlorides,  and 
sulphates,  and  the  error  does  not  exceed  0*2  per  cent. 

W.  P.  W. 

Analysis  of  Iron  and  Iron  Ore.     By  A.  Tamm   (Chem.  Centr., 
1887,  1362;  from  8tahl  u.  Eisen,  7,  627— 633).— To  avoid  error  in 
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the  determination    of   phosphorus,  the  author  evaporates  the  m'trio 
acid  solution,  which  might  contain  phosphorons  acid,  to  dryness  and 

heats  to  200°. 

The  use  of  hydrofluoric  acid,  as  recommended  hy  Wood  to  keep  the 
silica  in  solution,  he  regards  as  superfluous  and  dangerous,  inasmuch 
as  phosphoric  acid  might  be  dissolved  from  the  glass.  In  the  case  of 
iron  containing  manganese,  the  iron  with  the  phosphoric  acid  must 
first  be  separated  with  manganese  acetate ;  in  the  case  of  iron  con- 
taining much  chromium,  complete  decomposition  only  occurs  if  the 
quantity  of  chromium  is  lessened  by  fusing  together  with  it  iron  con- 
taining a  small  but  known  quantity  of  phosphorus. 

The  estimation  of  sulphur  presents  difficulties  both  on  account  of 
the  possibility  of  incomplete  oxidation  of  the  sulphur  and  the  incom- 
plete precipitation  of  barium  sulphate  in  presence  of  ferric  chloride. 
To  avoid  the  latter  error,  the  silica  is  rendered  insoluble  by  evaporat- 
ing to  dryness,  the  residue  taken  up  with  hydrochloric  acid,  the 
solution  filtered  and  again  evaporated  to  dryness,  after  ihe  addition  of 
barium  chloride,  and  again  taken  up  with  hydrochloric  acid. 

To  determine  graphite,  the  iron  is  dissolved  in  nitric  acid  of  sp.  gr. 
1*20,  which  leaves  only  graphite  undissolved.  J.  P.  L. 

Modified  Method  of  Estimating  Iron  Volumetrically  by 
means  of  Potassium  Bichromate.  By  H.  Bta  (Bingl.  polyL  /., 
266,  606). — In  order  to  reduce  the  iron  to  the  ferrous  state  the  author, 
for  the  sake  of  rapidity,  recommends  the  use  of  stannous  chloride  instead 
of  nascent  hydrogen,  the  excess  of  reducing  agent  being  removed 
by  the  addition  of  mercuric  chloride  to  the  solution  previous  to  the 
titration  with  potassium  dichromate.  *    D.  B. 

Determination  of  Carbon  in  Steel.  By  B.  Bloukt  (Chem. 
News,  57,  27 — 28). — The  method  of  determining  carbon  in  steel  by 
dissolving  in  dilute  acid,  passing  the  gases  evolved  over  red-hot 
copper  oxide,  and  weighing  the  carbonic  anhydride,  yields  low  and 
irregular  results ;  this  the  author  attributes  to  the  formation  of  less 
volatile  hydrocarbons,  which  in  the  first  instance  escape  being  carried 
over  the  copper  oxide  by  the  gaseous  products,  and  in  the  second  case 
are  filtered  off  from  the  solid  carbonaceous  residue  and  consequently 
escape  the  subsequent  chromic  acid  oxidation ;  the  irregularity  being 
due  to  slight  variations  in  temperature  and  in  the  rate  of  dissolution. 
The  author  suggests  as  a  remedy  boiling  off  most  of  the  water  in  the 
flask  after  solution  is  complete,  and  allowing  the  steam  carrying  with 
it  the  less  volatile  hydrocarbons  to  pass  over  the  copper  oxide  without 
previous  condensation.  When  methods  involving  the  dissolution  of 
steel  in  copper  sulphate  are  resorted  to,  the  following  plan  will  expe- 
dite the  dissolving,  and  avoid  the  deposition  of  copper  with  the  carbon; 
the  steel  is  placed  on  a  platinum  plate  forming  the  positive  pole, 
having  a  copper  negative  pole  suspended  in  the  liquid,  and  a  current 
slightly  below  the  strength  required  for  the  removal  of  the  copper  is 
passed  through ;  this  precaution  being  taken  to  prevent  oxidation  of 
the  carbon.  D.  A.  L. 


ANALYTICAL  CBEMISTRY.  531 

Analysis  of  Nickel.  By  G.  Langbein  {Zeit.  anal.  Chew.,  26, 
731 — 732;  from  Bep.  anal.  Chem.,  6,  423). — In  the  electrolytic  depo- 
sition of  nickel  from  a  solution  Cfmtaining  manganese,  part  of  the 
latter  may  be  deposited  in  the  metallic  form  in  company  with  the  nickel. 
The  manganese  should  therefore  be  first  removed.  The  nitric  acid 
solution  of  the  alloy  (2  grams)  is  mixed  with  sulphuric  acid  and 
electrolysed  for  removal  of  copper.  It  is  then  evaporated  with  more 
sulphuric  acid  until  fumes  of  that  acid  escape.  After  dilution,  excess 
of  ammonia  is  added  and  the  mixture  is  kept  warm  for  five  or  six 
hours.  Since  ammonium  chloride  is  absent,  the  manganese  precipi- 
tates with  the  iron,  but  a  little  nickel  accompanies  the  precipitate  and 
must  be  separated  by  dissolving  in  warm  sulphuric  acid  and  precipi- 
tating twice  more  in  the  same  way.  An  aliquot  part  of  the  solution 
is  then  mixed  with  ammonium  chloride  and  ammonia  and  electrolysed. 
Any  magnesium  present  may  be  determined  in  the  liquid  decanted 
from  the  nickel.  M.  J.  S. 

Quantitative  Separation  of  Chromium  and  Uranium.    By 

J,  FoRMANEK  (Ghent.  Ce7itr.,  1887,  1407 — 1408  ;  from  Listy.  chem.,  ll, 
217 — 220). —  Separation  of  chromium  and  uranium  by  precipitating 
the  chromium  as  mercurous  chromate  in  the  warm  and  weighing  the 
chromium  as  Cr203  after  ignition  is  not  satisfactory,  as  some  uranium 
is  liable  to  be  carried  down  with  the  precipitate;  on  the  other 
hand,  some  of  the  mercurous  chromate  remains  in  solution  if  too  much 
acid  is  present.  The  mercurous  nitrate  solution,  too,  is  liable  to 
undergo  alteration  from  oxidation,  oxides  of  nitrogen  being  formed 
which  reduce  the  chromate  and  cause  loss.  Observing  all  due  pre- 
cautions, the  results  are  still  1  per  cent,  too  low.  If  a  solution 
containing  uranium  and  an  alkaline  chromate  is  precipitated  with 
soda,  the  precipitate  of  uranium  should  be  washed  with  weak  soda, 
dissolved  in  hydrochloric  acid,  and  reprecipitated  with  ammonium 
sulphide,  as  recommended  by  Zimmermann.  Ammonia  is  likely  to 
precipitate  some  of  the  alkali  as  uranate.  Ditte's  process  is  not 
Tecominended,  for  not  only  does  uranium  remain  in  solution  but  the 
separation  of  the  precipitate  of  the  combined  oxides  (CraOa  +  UO2), 
after  ignition  in  hydrogen,  cannot  be  completely  effected  by  means  of 
nitriiic  acid.  J.  P.  L. 

Separation  of  Tin  Oxide  from  Tungstic  Acid.  By  E.  Donate 
and  F.  MuLLNER  (Monatsh.  Clem.,  8,  647— 649).— The  ignited  and 
weighed  mixture  of  tin  oxide  and  tungstic  acid  is  rubbed  in  an  agate 
anortar  with  twice  its  volume  of  zinc-dust  or  zinc-filings  and  turned 
into  a  small  porcelain  crucible.  The  covered  crucible  is  strongly 
ignited  for  15  minutes,  the  eontenta  emptied  into  a  beaker,  and 
treated  with  hydrochloric  acid  (diluted  with  two  parts  of  water).  It 
is  tlien  boiled  until  the  evolution  of  hydrogen  ceases,  and  treated  with 
powdered  potassium  chlorate  until  the  blue  tungstic  oxide  is  oxidised 
to  ttmngstic  acid.  Water  (IJ  vols.)  is  added  to  the  solution,  and  it  is 
filteffied  after  24  hours.  The  tungstic  acid  is  washed  with  water  con- 
taiaoiQg  nitric  acid  audi  then  with  a  hot  dilute  solution  of  ammonium 
nitrate ;  finally  it  is  driedi,  ignited,  and  weighed. 
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The  amount  of  tin  oxide  can  be  calculated  or  may  be  determined 
by  precipitating  the  tin  as  sulphide  and  weighing  as  oxide.  In  this 
case,  zinc-dust  must  not  be  used,  as  it  contains  cadmium,  which  would 
affect  the  results.  N.  H.  M. 

Quantitative   Separation   of  Titanium  from  Iron.      By  A. 

Classen  {Ber.,  21,  372 — 375). — The  behaviour  of  titanium  trioxide 
(this  vol.,  p.  424)  with  alkalis  affords  a  convenient  and  accurate 
method  of  qualitatively  and  quantitatively  determining  titanium  in 
the  presence  of  iron,  and  of  all  those  metals  which  are  precipitated  by 
alkalis  ;  for  example,  0*02  per  cent,  of  titanium  dioxide  in  an  iron 
solution  can  readily  be  detected  by  its  means.  To  estimate  the 
quantity  of  titanium  in  iron,  the  usual  quantity  of  material  dissolved 
in  hydrochloric  acid  is  freed  from  excess  of  acid  by  evaporation,  then 
treated  with  50  c.c.  of  hydrogen  peroxide,  and  25  c.c.  of  aqueous 
potash,  and  diluted  to  a  known  volume.  A  wash- water  is  employed 
containing  100  c.c.  of  hydrogen  peroxide  in  the  litre  and  some 
aqueous  potash  (sp.  gr.  =  1'3),  and  the  precipitate  is  washed  by 
decantation  until  the  washings  are  no  longer  coloured  yellow  on  treat- 
ment with  hydrochloric  acid.  The  precipitated  iron  is  dissolved  in 
the  smallest  possible  quantity  of  dilute  sulphuric  acid,  converted  into 
the  double  salt  w^ith  ammonium  oxalate,  and  estimated  by  electro- 
lysis ;  any  titanium  dioxide  or  aluminium  hydroxide  associated  with 
the  iron  remains  in  suspension  in  the  liquid.  To  decompose  the 
hydrogen  dioxide,  the  filtrate  from  the  precipitated  iron  is  heated  in 
a  water-bath  until  the  evolution  of  gas  ceases.  A  portion  of  the 
titanium  is  in  this  way  precipitated  as  trioxide  mixed  with  some 
dioxide,  and  the  remainder  is  precipitated  as  dioxide  by  heating  the 
liquid  rendered  acid  with  hydrochloric  or  nitric  acid  until  it  is 
decolorised ;  ammonia  is  then  added  in  the  smallest  possible  excess, 
and  the  precipitated  oxide  filtered  off,  washed,  ignited,  and  weighed. 
Should  the  iron  or  hydrogen  peroxide  contain  silica,  it  is  necessary 
to  moisten  the  ignited  oxide  with  dilute  sulphuric  acid,  and  treat 
with  hydrofluoric  acid ;  the  residue  is  then  again  ignited.  Any 
alumina  can  be  separated  from  the  precipitate  by  the  ordinary 
methods  (compare  Gooch,  Abstr.,  1885,  1265).  W.  P.  W. 

The  Air  of  Sewers.  By  T.  Carnelley  and  J.  S.  Haldane  (Proc. 
Boy.  Soc,  42,  394—396,  and  501— 522).— The  authors  have  exa- 
mined the  air  of  sewers  under  various  conditions.  They  find  that 
the  amount  of  carbonic  anhydride  is  about  twice  as  great,  the  amount 
of  organic  matter  about  three  times  as  great  as  that  of  the  outside 
air,  whilst  the  number  of  micro-organisms  is  considerably  less  than  in 
ordinary  air.  These  micro-organisms  are  considered  to  be  derived 
from  the  outside,  and  not  from  the  sewage,  (1)  from  the  fact  that  the 
ratio  between  bacteria  and  moulds  is  the  same  as  that  in  the  outside 
air ;  (2)  that  the  better  the  ventilation  of  the  sewer,  the  greater  the 
number  of  micro-organisms  ;  and  (3)  because  the  number  of  micro- 
organisms was  found  to  decrease  the  greater  the  journey  of  the  air 
through  the  sewers,  provided  always  that  splashing  did  not  take 
place.      This  retention  of  micro-organisms  by  the  wet  sides  of  the 
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sewers  was  proved  by  means  of  an  experimental  sewer.  Where 
splashing  occurs,  however,  a  sudden  rise  in  the  number  of  bacteria  is 
found  to  take  place,  the  bacteria  being  derived  from  the  sewage 
iti=5elf.  The  organic  matter  of  the  sewer  air  was  almost  entirely 
gaseous,  and  did  not  contain  anythiug  of  the  nature  of  ptomaines. 

H.  K.  T. 
Determination  of  Carbonic  Acid  in  Mineral  Waters.  By 
W.  BoRCHERS  (Zeit.  anal.  Ghem.,  26,  720). — In  /.  pr.  Ghem.,  17, 
353,  the  author  described  an  apparatus  and  method  for  determining 
successively  in  one  and  the  same  portion  of  a  mineral  water  the 
carbonic  acid  existing  in  the  three  forms  of  metallic  carbonate, 
metallic  hydrogen  carbonate,  and  free  carbonic  acid.  The  last  two 
are  expelled  by  boiling  and  the  transmission  of  purified  air,  the  first 
by  adding  an  acid.  It  is  now  recommended  to  convert  the  alkaline 
hydrogen  carbonates  by  the  addition  of  barium  chloride  into  barium 
hydrogen  carbonate,  which  gives  up  its  second  molecule  of  carbonic 
acid  at  a  much  lower  temperature.  M.  J.   S. 

Determination  of  Phosphoric  Acid  in  Contaminated 
Waters.  By  T.  L.  Phipson  (Ghem.  News,  56,  251). — This  method 
can  be  employed  for  the  detection  and  determination  of  very  minute 
quantities  of  phosphoric  acid.  About  a  pint  of  the  water  is  treated 
successively  with  a  very  small  quantity  of  potash  alum  in  solution, 
a  drop  or  two  of  ammonia,  and  acetic  acid  until  distinctly  acid.  The 
precipitate  of  aluminium  phosphate  thus  formed  is  dissolved  in  nitric 
acid,  and  the  phosphoric  acid  determined  in  the  usual  way. 

D.  A.  L. 

Experiments  on  Heisch's  Method  for  Detecting  Sewage 
Contamination  in  Water.  By  F.  E.  Lott  (J.  8oc.  Ghem.  Lid.,  6, 
495 — 499). — The  author's  experiments  completely  confirm  the  obser- 
vations made  by  Frankland  many  years  ago,  but,  being  applied  to 
potable  waters,  they  are  of  some  interest  as  indicating  how  far 
Heisch's  test  may  be  looked  to  for  information  as  regards  the  purity 
of  such  waters.  On  this  head,  the  author's  experiments  lead  him  to 
conclude  that — (1.)  Any  water  undergoing  butyric  fermentation  when 
simply  treated  with  cane-sugar  and  kept  at  a  temperature  of  about 
20°  may  at  once  be  condemned  as  unfit  for  domestic  use.  (2.)  The 
single  fact  of  a  water  not  undergoing  butyric  fermentation  is  no  proof 
of  its  purity.  (3.)  A  water  which  remains  clear  under  this  treat- 
ment would  be  less  likely  to  be  contaminated  by  sewage  than  one 
which  became  milky.  (4.)  The  butyric  ferment  is  not  perceptibly 
influenced  by  the  presence  of  abnormal  amounts  of  chlorine,  free 
ammonia,  albuminoid  ammonia,  sulphates,  and  nitrates  in  a  water, 
but  is  a  very  accurate  indicator  of  the  presence  of  phosphoric  acid. 

D.  B. 

Determination  of  Ammonia  in  Arable  Soils.  By  W.  Knop 
(Zeit.  anal.  Ghem.,  26,  690 — 699). — A  reply  to  Baumann's  criticisms 
(Abstr.,  1887,  82  ;  see  also  Knop,  ibid.,  297).  The  contraction  ob- 
served when  a  soil  rich  in  humus  is  shaken  with  potash  and  air  is 
undoubtedl}/^  due  in  part  to  absorption  of  oxygen,  but  not.  .^itirely  so, 
since  contraction  occurs  when  hydrogen  is  substituted  for  air,  and 
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appears  to  result  from  tlie  humus  occupying  less  space  after  than 
before  solution.  It  may  be  reduced  to  an  insignificant  amount  by 
the  use  of  a  large  quantity  of  saturated  borax  solution.  A  certain 
amount  of  contraction  is,  however,  observed  when  ferruginous  clays 
free  from  humus  (or  freed  from  organic  matter  by  long  boiling  with 
chromic  acid)  are  shaken  with  strong  soda.  It  is  not  exhibited  by 
pure  kaolin,  and  possibly  may  not  be  by  soils  containing  little  iron. 
In  any  case,  it  is  complete  in  five  minutes,  whereas  the  contraction 
due  to  humus  is  proportional  to  the  time  of  shaking.  The  very  large 
contractions  observed  by  Baumann  seem  to  have  resulted  from  the 
use  of  too  small  a  quantity  of  borax  solution,  thus  both  enclosing  far 
too  much  air  in  the  decomposition  flask,  and  at  the  same  time  failing 
to  dilute  the  hypobromite  solution  sufficiently.  Knop  fills  the  flask  to 
within  40  to  50  c.c,  and  uses  much  less  hypobromite  (10  c.c.  to 
100  grams)  than  Baumann  seems  to  have  done.  To  the  objection 
that  other  nitrogenous  substances  give  up  nitrogen  when  treated  with 
hypobromite,  it  is  replied  that  from  a  manurial  point  of  view  they  may 
be  regarded  as  equal  in  value  to  ammonia,  and  considering  the  very 
small  quantity  of  nitrogenous  matter  present,  the  fact  that  some  of 
these  substances  do  not  give  up  the  whole  of  their  nitrogen  can  only 
introduce  a  most  insignificant  error.  M.  J.   S. 

Estimation  of  Carbon  in  Arable  Soils.  By  0.  K.  Stachovsky 
(./.  B,uss.  Ghem.  Soc,  1887,  125— 182).— In  1882,  DokutschaeS's  in- 
vestigation  "'  On  Russian  '  Black  Earth '  "  was  published,  in  which 
this  author  has  shown  the  distribution  and  boundaries  of  arable  soil 
and  the  "  black  earth  "  in  Russia.  Carbon  was  determined  by  Wolff's 
method,  namely,  oxidation  with  chromic  acid.  In  1883,  Loges  (Abstr., 
1883,  247)  investigated  Danish  soils  and  found  that  the  results 
obtained  by  Wolff's  method  were  too  low  as  compared  with  those 
obtained  by  combustion  with  copper  oxide.  The  same  result  had  been 
obtained  by  Peak  and  Warington  at  an  earlier  period  (Trans.,  1880, 
617).  The  author  has  investigated  whether  and  how  far  the  said 
difference  refers  to  the  case  of  the  "  black  earth."  He  uses  for  oxida- 
tion not  chromic  mixture  (the  chromic  sulphate  formed  interfering  with 
complete  oxidation — the  lower  numbers  found  by  Loges  may  perhaps 
be  due  to  this  cause),  but  an  aqueous  solution  of  chromic  anhydride. 
The  carbonic  anhydride  is  absorbed  in  Classen's  apparatus  (a  vertical 
condenser  and  two  soda-lime  tubes).  The  results  obtained  by  the 
author  with  different  samples  of  "  black  earth  "  by  the  chromic  acid 
method  agree  completely  with  those  obtained  by  combustion  wnth 
copper  oxide,  but  of  course  the  first  method  requires  far  less  time  than 
the  second. 

When,  however,  substances  containing  humous  matter,  such  as  peat, 
were  analysed,  much  lower  results  were  obtained  with  chromic  acid. 
The  author  thinks  that  the  good  results  obtained  with  Russian  "  black 
earth  "  are  probably  due  to  the  presenceof  large  quantities  of  nitroge- 
nous substances  in  "black  earth,"  w^hich  by  oxidation  are  possibly 
converted  into  nitric  acid  and  nitrogen  oxides ;  these  being  good 
oxygen  carriers  assist  in  completing  the  oxidation  of  the  carbon. 

B.  B. 
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Estimation  of  Grape-sugar  in  Urine.  By  H.  Will  (Arch. 
Fharm.  [3],  25,  812 — 822). — The  urine  is  mixed  with  an  equal 
volume  of  one-fifth  normal  baryta  solution,  filtered,  and  to  5  c.c.  of 
the  filtrate  another  5  c.c.  of  baryta  solution  is  added,  together  with 
100  c.c.  of  90  per  cent,  alcohol ;  after  agitation,  the  solution  is  set 
aside  for  two  or  three  hours.  The  precipitate  is  collected,  washed 
with  20  c.c.  of  90  per  cent,  alcohol,  and  thrown,  along  with  the  filter, 
into  the  precipitating  flask,  in  which  10  c.c.  of  decinormal  sul- 
phuric acid  has  previously  been  placed.  After  warming  and  shaking, 
the  excess  of  sulphuric  acid  is  neutralised  with  standard  baryta  solu- 
tion, using  as  indicator  not  more  than  one  drop  of  phenolphthalein 
solution  (1  :  100).  The  barium  sulphate  is  now  filtered  off,  and  the 
filtrate  is  evaporated  to  dryness  and  weighed.  The  grape-sugar 
remains  as  a  yellowish  mass  containing  a  little  baryta,  which  is  ob- 
tained as  carbonate  on  ignition.  This  weighing  of  the  sugar  serves  as 
a  check  on  the  volumetric  estimation  by  means  of  the  baryta  precipi- 
tate, as  described.  The  author  concludes  that: — I.  Grape-sugar  in 
aqueous  solution  can  be  very  accurately  estimated  by  the  baryta 
method,  either  by  titrating  the  baryta  or  by  weighing  the  sepa- 
rated sugar.  II.  When  baryta  in  sufficient  excess  is  present,  the 
aqueous  solution  of  the  barium  sugar  compound  is  precipitated  as 
BaO(C6H  1206)2  +  BaO  on  the  addition  of  so  much  alcohol  that 
the  whole  mixture  contains  81  to  86  per  cent,  of  alcohol  by  volume. 
111.  In  the  presence  of  only  68  to  70  per  cent,  of  alcohol,  the  precipi- 
tate has  the  composition  BaO(C6Hi206)2-  IV.  In  diabetic  urine,  the 
results  obtained  with  Fehling-Soxhlet's  titration  method  agree  closely 
with  those  yielded  by  the  baryta  method.  J.  T. 

Formation  of  Levulinic  Acid,  a  Reaction  for  the  Detection 
of  Carbohydrates.  By  C.  Wehmer  and  B.  Tollens  {Annalen,  243, 
314 — 334). — Most  of  the  contents  of  this  article  have  already  been 
published  (Abstr.,  1886,  532).  The  authors  find  that  levulinic  acid  is 
not  produced  in  appreciable  quantities  when  normal  urine  is  heated 
with  mineral  acids,  showing  that  normal  urine  does  not  contain  carbo- 
iiydrates.  W.  C.  W. 

Determination  of  Tartaric  Acid.  By  F.  Gantter  (Zeit.  anal 
Chem.,  26,  714 — 719). — In  carrying  out  Goldenberg's  method  (this 
vol.,  p.  327),  Wiegert  (Zeit.  anal.  Chem.,  23,  359)  adopts  the  following 
precautions.  1.  The  excess  of  potassium  carbonate  should  be  as  small 
as  possible.  2.  Acetic  acid  must  be  added  in  corresponding  excess. 
3.  It  must  be  washed  out  long  enough.  4.  The  acidified  mixture 
must  still  contain  water  when  the  alcohol  is  added. 

To  these  the  author  adds  that  a  larger  quantity  of  substance  than  was 
originally  prescribed  must  be  used.  Of  argol,  lees,  or  crude  calcium 
tartrate,  10  grams,  of  residues,  30  grams  should  be  taken,  and  in  both 
cases  one-half  of  the  solution  should  be  used  for  precipitation.  The 
one  or  two  minutes  which  is  sufiicient  for  the  complete  decomposition  by 
acetic  acid  when  working  with  pure  substances,  is  not  long  enough 
with  crude  materials.     The  evaporation   must   be  stopped  at  20  to 
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30  c.c,  the  acetic  acid  added  gradually  and  well  stirred  in,  and  the 
mixture  warmed  for  15  minutes  on  the  water-bath.  M.  J.  S. 

Determination  of  Tartaric  Acid  in  Wine  Lees  and  Tartar. 

II.  By  A.  BoRNTRAGER  (Zeit.  anal.  Chem.,  26,  699—714). — In  the 
experiments  in  Part  I  (Abstr.,  1886, 1082),  the  precipitated  potassium 
hydrogen  tartrate  was  always  allowed  to  deposit  during  the  night.  A 
series  of  comparisons  is  now  made  between  the  results  obtained  by 
stirring  continuously  for  10  minutes  and  filtering  after  half  an  hour, 
and  those  yielded  by  stirring  for  five  minutes  and  then  leaving  during 
the  night.  The  quantity  of  potassium  hydrogen  tartrate  used  was 
varied  from  1*5  to  4  grams,  and  both  1'5  and  3  grams  of  oxalate  was 
tried  with  each  quantity  of  tartrate.  Practically  identical  results 
(99"51  to  99'72  per  cent.)  were  obtained  in  all  cases. 

Grosjean's  precaution  to  prepare  the  washing  liquid  exactly  at  the 
temperature  of  the  air  and  to  ascertain  its  actual  saturation  with 
potassium  hydrogen  tartrate  by  titration,  is  found  to  be  needless.  It 
suffices  to  take  a  hot  solution  of  the  tartrate,  cool  it  to  about  4°  above 
the  temperature  of  the  air,  add  10  per  cent,  of  potassium  chloride, 
stir  10  minutes,  leave  to  stand  for  half  an  hour,  and  filter.  Even  if 
its  temperature  differs  a  few  degrees  from  that  of  the  air  it  is  of  no 
consequence.     It  should,  however,  always  be  freshly  prepared. 

The  following  is  a  more  convenient  method  than  Grosjean's  for 
determining  the  quantity  of  oxalate  required  for  decomposing  the 
calcium  salts.  The  roughly  weighed  substance  (7'5  grams  of  lees  or 
calcium  tartrate  or  3*75  of  tartar)  is  neutralised,  and  carbonic  anhy- 
dride is  boiled  off.  Oxalate  is  then  added  in  quantities  of  1'5  grams 
at  a  time,  heating  for  10  minutes  after  each  addition,  and  testing  a 
filtered  sample  (acidified  with  acetic  acid)  for  oxalic  acid.  Since  the 
amount  ascertained  in  this  way  can  never  be  more  than  1*5  grams  in 
excess,  and  since  any  amount  between  1'5  and  3  grams  is  admissible, 
the  amount  so  employed  is  increased  by  1"5  grams  in  the  actual 
analysis.  In  an  artificial  mixture  made  to  represent  lees,  and  contain- 
ing calcium  sulphate,  an  hour's  heating  with  the  oxalate  was  found 
still  to  leave  some  of  the  sulphate  undecomposed.  A  precipitate  of 
calcium  oxalate  was  therefore  obtained  during  the  evaporation  of  the 
filtrate,  and  had  to  be  filtered  off. 

The  paper  concludes  with  a  minute  description  of  the  author's  mode 
of  procedure,  which,  however,  only  differs  from  Grosjean's  in  so  far  as  it 
embodies  the  suggestions  of  this  and  the  previous  communications. 

M.  J.  S. 

Qualitative  and  Quantitative  Test  for  Resin  Oils  in  Mineral 
Lubricating  Oil.  By  L.  Stoech  {Chem.  Gentr.,  1887,  1419 ;  from 
Ber.  osteri.  Ges.  chem.  Ind.,  9,  93 — 95). — If  to  one  or  two  drops  of 
resin  oil,  1  c.c.  of  acetic  anhydride  and  a  drop  of  concentrated  sul- 
phuric acid  are  added,  a  violet  colour  is  immediately  produced  which 
soon  changes  to  brown. 

The  presence  of  fixed  oils  or  mixtures  of  fats  prevents  the  reaction. 
If  the  presence  of  resin  oil  is  shown  in  a  lubricant,  the  quantitative 
estimation  is  made  as  follows  : — To  a  quantity  of  the  oil,  five  times  its 
volume  of  96  per  cent,  alcohol  is  added,  and  the  mixture  shaken.  The 
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alcoholic  solution,  wliicli  contains  the  resin  oil  with  a  small  admix- 
ture of  the  mineral  oil,  is  poured  off  and  evaporated.  The  residue  is 
weighed  and  then  treated  with  10  times  its  volume  of  alcohol  ;  any- 
mineral  oil  undissolved  is  separated,  and  the  alcohol  again  evapo- 
rated, and  the  residue  weighed  a  second  time.  A  correction  for  the 
amount  of  mineral  oil  left  in  the  second  residue  can  be  made  from  the 
data  furnished  by  the  difference  in  weight  of  the  two  residues,  and 
the  amount  of  alcohol  used.  J.  P.  L. 

Modified  Soxhlet's  Apparatus.  By  J.  J.  Barlow  (Ghem.  News, 
57,  56 — 57). — In  the  apparatus  described,  the  substance  to  be 
extracted,  wrapped  in  a  piece  of  calico,  is  suspended  from  a  hook  in 
the  flask  containing  the  ether.  The  flask  is  fitted  with  a  double-bored 
cork,  carrying  two  tubes,  one  short  and  bent  to  form  a  syphon 
whose  longer  limb  delivers  immediately  above  the  substance,  the 
other  long  and  straight ;  these  tubes  are  enclosed  in  a  wider  tube 
fitting  over  the  cork,  and  connected  with  a  condenser.  The  advan- 
tages claimed  are  simplicity,  the  constant  exposure  of  the  substance 
undergoing  extraction  to  hot  ether  and  hot  ether  vapour,  and  the 
easy  recovery  of  the  ether  at  the  close  of  the  extraction. 

D.  A.  L 

Determination  of  Butter  in  Milk.  By  H.  I^.  Morse  and 
W.  M.  Burton  {Amer.  Ghem.  /.,  9,  222— 231).— The  following  im- 
provements are  suggested  for  the  process  described  (Abstr.,  1887, 
752).  The  mixture  of  milk  and  copper  sulphate  is  ground  whilst 
still  somewhat  moist,  and  in  filling  the  extraction  tube,  the  mixture 
is  packed  somewhat  tightly  by  use  of  a  glass  rod.  Treatment  two  or 
three  times  with  light  petroleum  (15  c.c.  each  time)  is  ample  for  the 
extraction  of  the  fat.  The  light  petroleum  solutions  are  heated  on  the 
water-bath  for  20  minutes  with  so  much  potash  dissolved  in  alcohol  as 
will  saponify  O'l  gram  of  butter,  and  finally  the  excess  of  alkali  is 
estimated  with  hydrochloric  acid,  using  phenolphthalein  as  indicator. 

Light  petroleum,  boiling  at  45 — 60°,  is  as  eflncacious  as  that  boiling 
at  30 — 45°  ;  it  is  not  necessary  to  remove  the  petroleum  before  saponi- 
fying ;  from  the  examination  of  a  number  of  samples,  it  is  shown  that 
practically  identical  results  are  obtained  by  w^eighing  the  fat 
extracted,  or  by  saponifying,  or  by  conducting  the  whole  opera- 
tion as  above,  and  that  the  amount  of  alkali  required  to  saponify  a 
given  weight  of  butter  is  very  constant;  the  variations  noticed  by 
Koettstorfer  (0"2215  to  0*2324  gram  potassium  hydroxide  per  gram 
of  butter)  are  due  to  the  fact  that  when  butter  is  fused  and  allowed 
to  cool  without  agitation,  a  partial  separation  of  the  constituents 
takes  place,  and  the  mass  is  not  homogeneous.  The  authors  find 
that  0'02295  gram  of  potash  is  required  for  O'l  gram  of  butter. 

H.  B. 

Determination  of  the  Dry  Residue  and  Fat  in  Milk  and 
Butter.  By  F.  Gantter  {Zeit.  anal.  Ghem.,  26,  677— 680).— As  a 
porous  material  for  absorbing  the  milk  to  be  dried,  the  author  prefers 
wood-fibre,  sVich  as  is  prepared  for  the  manufacture  of  paper.  It 
requires  to  be  washed  with  light  petroleum.  About  2  grams  are 
placed  in  a  capsule,  dried  at  105"",  and  weighed  together  with  a  small 
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glass  rod.  Being  very  hygroscopic,  a  cover  is  necessary.  The  milk 
(5  or  6  grams)  is  poured  on  the  fibre,  avoiding  as  far  as  possible  any 
■wetting  of  the  capsule,  and  during  the  evaporation  the  fibre  is 
stirred  occasionally  in  such  a  way  as  to  wipe  the  capsule  clenn. 
After  one  hour,  it  can  be  transferred  to  the  drying  oven,  where 
J^  hour  is  long  enough  for  drying  the  residue  from  6  grams  of  even 
a  very  rich  milk.  The  fibre  is  then  removed  from  the  capsule, 
wrapped  in  paper,  and  extracted  in  Soxhlet's  apparatus  with  light 
petroleum.  Here  tw^o  hours'  extraction  is  found  to  be  sufficient.  In 
determining  the  water  in  butter,  3  grams  of  fibre  should  be  used  for 
6  grams  of  butter.  Owing  to  the  large  surface  exposed,  a  constant 
weight  is  obtained  after  1^  hours'  drying.  M.  J.  S. 

New  Method  of  Examining  Butter.  By  T.  T.  P.  B.  Wakben 
(Chem.  News,  56,  262  ;  compare  this  vol.,  p.  199). — Both  cotton- 
seed oil  and  cocoa-uut  oil  were  found  in  a  sample  of  oleomargarine, 
although  the  latter  was  free  from  taste  and  smell ;  subsequent  expe- 
riment showed  that  by  mixing  cocoa-nut  oil  with  a  certain  quantity 
of  cotton-seed  oil,  its  odour  and  taste  are  concealed ;  when,  however, 
these  two  oils  are  present  in  oleomargarine,  the  animal  fats  separated 
from  them  have  a  strong,  rancid  odour.  It  is  noteworthy  that  when 
cocoa-nut  oil  alone  is  treated  with  carbon  bisulphide  and  sulphur 
chloride,  it  behaves  like  butter ;  but  when  mixed  with  most  fats  or 
oils  it  is  not  so  easily  acted  on  by  sulphur  chloride,  unless  in  large 
excess ;  by  applying  the  author's  method  (loc.  cit.)  to  an  experimental 
mixture,  containing  1  part  of  cocoa-nut  oil  to  3  parts  of  cotton-seed 
oil,  the  former  oil  was  recovered  perfectly  white  and  solid.  An 
example  is  given  of  the  working  of  the  method,  applied  to  the 
analysis  of  an  oleomargarine  containing  cotton-seed  oil ;  and  in  two 
test  experiments  with  the  cotton-seed  oil  (as  used  in  the  analysis) 
alone,  solid  residues  were  obtained  differing  from  one  another  by 
5  per  cent. ;  in  the  author's  opinion,  however,  the  difference  need  not 
be  so  great  after  a  little  practice.  D.  A.  L. 

Action  of  Sulphur  Chloride  on  Oils.  By  T.  T.  P.  B.  Warren 
{Chem.  Neivs,  57,  26 — 27,  43). — The  result  produced  by  this  reagent 
with  linseed  oil  depends  on  the  quality  and  quantity  of  the  chloride, 
on  the  temperature  at  which  the  mixing  is  made,  and  on  the  quality 
and  quantity  of  the  solvent.  If  the  solvent  is  volatile,  inactive,  and 
in  excess,  the  reaction  only  starts  when  the  sulphur  chloride  solution 
becomes  sufficiently  concentrated  by  the  evaporation  of  the  solvent. 
If  the  solvent  is  not  volatile,  the  sulphur  chloride  reaction  seems  to  be 
arrested  or  modified.  Small  quantities  of  sulphur  chloride  will  merely 
thicken  linseed  oil  owing  to  the  altered  oil  dissolving  in  the  un- 
attacked  oil,  although  oil  once  perfectly  acted  on  will  not  dissolve  in 
fresh  oil.  When  analysing  a  mixture  of  drying  with  non-drying  oils 
by  means  of  sulphur  chloride,  it  is  well  to  add  enough  of  a  known  oil 
to  make  the  combined  quantity  of  known  and  drying  oil  relatively 
large  as  compared  with  the  non-drying  oil.  Under  exactly  similar 
conditions  of  experiment,  a  drying  oil  will  yield  constant  quantities  of 
a    solid  product  insoluble  in  carbon  disulphide;    in  the   same  way 
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turpentine,  resin  oils,  and  mixtures  of  these  yield  products  soluble  in 
carbon  bisulphide  or  heavy  petroleum,  therefore  these  latter  oils  can 
be  readily  separated  from  drying  oils  by  sulphur  chloride.  As  excess  of 
sulphur  chloride  produces  a  less  solid  product  than  when  such  excess  is' 
avoided,  this  must  be  taken  into  consideration  when  treating  unknown 
oils.  In  dealing  with  mixtures  of  oils  in  which  each  individual  oil  gives 
a  solid  product,  the  results  obtained  are  only  approximate,  and  must  be 
verified  by  treatment  of  a  known  mixture  of  the  oils.  The  author 
then  indicates  the  very  extensive  amount  of  adulteration  and  substi- 
tution of  inferior  for  superior  oils  in  commerce,  which  can  be  detected 
by  means  of  sulphur  chloride.  D.  A.  L. 

Estimation  of  Urea'by  Titration.  By  T.  Pfetffee  (ZeiL  Biol, 
24,  336 — 350). — This  paper  is  a  lengthy  reply  to  the  criticisms 
recently  passed  by  Pfliiger  (this  vol.,  p.  201)  on  Pfeiffer's  modifica- 
tion of  Liebig's  method  of  estimating  urea.  W.  D.  H. 

Titration  of  Pyridine  Bases.  By  K.  E.  Schulze  (Ber.,  20, 
3391). — 5  c.c.  of  pure  pyridine  (sp.  gr.  0'98)  was  dissolved  in 
100  c.c.  of  water ;  25  c.c.  of  the  solution  was  treated  with  1  c.c.  of 
5  per  cent,  aqueous  ferric  chloride  solution ;  normal  sulphuric  acid 
solution  was  then  carefully  added  until  the  precipitated  ferric  hy- 
droxide redissolved.  The  amounts  actually  used  were  ]5'5,  15*4, 
and  15*5  c.c. ;  15*5  c.c.  being  the  amount  required  by  theory. 
7-Picoline  was  titrated  in  a  similar  manner.  N".  H.  M. 

Volatile  Alkaloids.  By  0.  de  Coninck  {Gow.pt.  rend,  105,  1258 
— 1260). — A  description  of  colour  and  other  reactions  of  the  pyridic 
alkaloids. 

Improved  Method  of  Estimating   Caffeine   in   Coffee.      By 

E.  D.  Smith  {Ghem.  Gentr.,  1887, 1270—1271  ;  from  Zeit  oster.  Apoth. 
Ver.,  41,  359). — To  determine  caffeine,  0*65  gram  of  coarsely  pow- 
dered coffee  is  mixed  with  0'13  gram  of  magnesia,  boiled  with  150  c.c. 
of  water  for  five  minutes,  filtered,  and  the  filtrate  made  up  to  200  c.c. 
by  percolation ;  the  residue  is  again  boiled  for  five  minutes  with 
100  c.c.  water,  filtered,  and  this  filtrate  made  up  to  300  c.c.  by  perco- 
lation. The  combined  filtrates  are  evaporated  to  20  c.c,  the  residue 
treated  with  120  c.c.  of  strong  alcohol,  the  precipitate  filtered  and 
washed  with  alcohol,  the  alcohol  driven  off,  a,nd  the  residue  dissolved 
by  the  gradual  addition  of  small  quantities  of  water.  This  solution 
is  extracted  three  times  with  25  c.c.  of  chloroform.  On  evaporating 
the  chloroform,  crystalline  caife'ine  is  obtained.  J.  P.   L. 

Estimation  of  Theine  in  Tea.  By  B.  H.  Paul  and  A.  J.  Cownle  y 
(Pharm.  J.  Trans.  [3 J,  18,  417 — 419). — The  authors  recommended 
the  following  method  of  estimating  theine  (caffeine)  in  tea : — 5  grams 
of  the  powdered  tea  is  moistened  with  hot  water,  mixed  with  1  gram 
of  calcium  hydroxide,  and  dried  on  the  water-bath.  The  residue  is 
then  extracted  with  strong  alcohol  in  a  small  percolator.  The  alcohol 
is  removed  from  the  filtrate  by  evaporation,  and  the  residual  aqueous 
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solution  mixed  with  a  few  drops  of  sulphuric  acid,  filtered,  and  the 
filtrate  shaken  in  a  separator  with  about  200  c.c.  of  chloroform, 
which  is  used  in  six  successive  portions,  the  last  being-  tested  to 
ascertain  that  all  the  the'ine  has  been  taken  np.  The  whole  of  the 
chloroform  solution  is  then  shaken  in  a  separator  with  a  very  dilate 
solution  of  aqueous  soda,  by  which  it  is  completely  decolorised ;  the 
chloroform  extract  is  evaporated  in  a  tared  flask,  and  the  residue 
weiofhed. 

The  authors  have  found  in  Indian  and  Ceylon  teas  a  higher  per- 
centage of  theine  than  has  usually  been  supposed  to  exist,  varying  from 
8'22  to  4"66  percent,  on  the  air-dried  substance.  The  amount  of  theine 
had  no  relation  to  the  commercial  value  of  the  28  samples  examined, 
the  prices  of  which  ranged  from  7d.  to  75.  per  lb.  The  numerical 
results  are  given  in  a  table.  The  method  used  by  dealers  in  testing 
tea  (tasting)  is  described.  The  value  is  not  indicated  by  the  amount 
of  extract  obtained  by  boiling  water.  R.  R. 

Estimation  of  the  Alkaloids  of  Conium.  By  R.  A.  Cripps 
(Pharm.  J.  Trans.  [3],  186,  511 — 512). — In  place  of  the  troublesome 
and  inaccurate  distillation  methods,  a  process  is  described  based  on 
the  extraction  of  the  finely  powdered  fruits  with  a  mixture  of  alcohol, 
chloroform,  and  a  chloroform  solution  of  hydrogen  chloride,  and  the 
conversion  of  the  bases  in  the  extract  into  the  hydrochlorides,  in 
which  form  they  are  weighed.  A.  J.   G. 

Determination  of  Tannin.  By  F.  Gantter  (Zeit.  anal.  Chem., 
26,  680 — 682). — The  author  has  made  comparative  determinations  of 
tannin  in  a  variety  of  tanning  materials  by  the  method  of  the  German 
Tanners'  Association  (known  as  the  1  c.c.  method),  using  on  the  one 
hand  hide  powder,  and  on  the  other  the  1^/10  solution  of  ferric  acetate 
recommended  by  E.  B.  (Abstr.,  1887,  311).  In  almost  every  case,  the 
latter  gave  the  lower  result,  and  from  the  fact  of  the  quantity  of 
substance  taken  being  varied  according  to  its  richness,  the  differences 
are  inversely  proportional  to  the  weights  employed.  In  a  nearly  pure 
tannin,  the  difference  amounted  to  10  per  cent.  Unless,  therefore,  it 
can  be  shown  that  the  precipitation  by  hide  powder  gives  incorrect 
results,  that  by  ferric  acetate  cannot  be  substituted  fcr  it. 

M.  J.  S. 

Hoppe-Seyler's  Soda-test  for  Carbonic-Oxide-Haemoglobin. 
By  E.  Salkowskt  (Zeit.  physiol.  Chem.,  12,  227— 228).— The  follow- 
ing  method  of  performing  the  test  is  suggested : — The  blood  in 
question  is  diluted  20  times,  and  to  some  of  this  in  a  test-tube  an 
equal  volume  of  aqueous  soda  of  sp.  gr.  1-34  is  added.  In  a  few 
seconds,  carbonic  oxide  blood  becomes  whitish,  then  red;  on  standing, 
red  flocculi  separate,  and  finally  rise  to  the  surface  of  a  faintly  rose- 
coloured  liquid.  In  normal  blood,  all  that  is  produced  by  the 
addition  of  the  alkali,  is  a  dirty-brown  coloration.  After  standing 
20  hours,  the  precipitate  in  both  cases  is  redissolved,  and  the  clear 
red  liquid  shows  almost  the  same  absorption-bands  as  those  of  oxy- 
hsemoglobin.  W.  D.  H. 
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Refraction  of  Liquids  between  wide  Limits  of  Temperature. 
BjE.  KETTELEE(Ann.Fhys.  Chem.  [2],  33,353—881  and  506— 534).— 
As  none  of  the  expressions  hitherto  proposed  for  the  refraction  of 
liquids  at  different  temperatures  are  found  satisfactory,  tlie  author 
lias  from  theoretical  considerations  deduced  a  relation  between  refrac- 
tion and  temperature,  and  tested  the  same  experimentally.  The  first 
part  of  the  paper  is  devoted  to  a  description  of  the  apparatus  used 
and  the  method  of  working,  in  the  second  are  the  results  of  the  experi- 
ments and  a  discussion  of  the  same.  The  liquids  examined  were 
water  and  alcohol.  The  refraction  in  every  case  was  measured  for 
the  sodium,  lithium,  and  thallium  lines. 

The  refraction  of  water  between  0°  and  20°  having  already  been 
measured  by  Riihlmann,  the  present  experiments  were  conducted  for 
the  interval  20°  to  95°,  a  large  number  of  observations  at  intermediate 
temperatures  being  made.  The  formula  proposed  by  Riihlmann  for 
the  refractive  index,  v  =  Vq  —  af  +  bt^,  is  found  to  be  in  fair  agree- 
ment with  the  observed  values  up  to  85°.  A  much  better  agreement 
is,  however,  obtained  by  the  use  of  the  author's  proposed  formula 

(n^  -  l)(v  -  /3)  =  C(l  +  cce-^0  =  M, 

where  C  =  (n^  —  l)v  =  0'62035,  is  taken  from  Lorenz's  measure- 
ments for  water- vapour  and  the  sodium  line.  Also,  since  it  is  now 
proved  that  the  dispersion  for  liquids  follows  the  same  law  as  that 

for  gases,  -^ =  const.,    where  for  the    same   density  a,    and    ^ 

represent  two  different  coloured  rays  ;  the  constant  C  will  alone  alter 
with  the  nature  of  the  light  of  which  the  other  constants  will  be 
independent.  For  the  lithium  and  thallium  lines,  C  has  the  values 
0*61574  and  0'62428.  The  equation  is  also  satisfied  by  two  series  of 
values  for  the  other  constants,  yS,  a,  and  k. 

(1)  ^  =  0-20271         cc  =  0-00246         h  =  0-02290 
or  (2)  /3  =  0-15999         «  =  0*05617         h  =  0-000937 

Both  these  series  give  values  agreeing  very  well  with  the  experi- 
ments, and  the  two  agree  well  together  up  to  100°.  For  the  latter 
series,  k  is  so  small  that  its  higher  powers  may  be  neglected,  and  we 
get  M  =  C  {1  4-  a(l  —  M)},  or  the  law  of  refraction  takes  a  linear 
form  with  regard  to  ^  :  (w^  —  1 )  (v  —  /3)  =  c  —  ^t. 

For  alcohol,  the  experiments  extend  from  —7-85°  to  -f  76-34°.  A 
law  similar  to  that  in  the  case  of  water  holds  good.  It  is,  however, 
not  continuous,  and  two  portions  of  the  series  have  to  be  distinguished. 
Between  t  =  33-69°  and  t  =  co  we  get  M  =  C  (1  +  ae"**^  -  V), 
where  the  value  of  C  for  the  lithium,  sodium,  and  thallium  lines  is 
0-84198,  0-84750,  0-85249 ;  to  =  33-69°,  (3  =  0-200,  x  =  0-07748,  and 
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h  =  0  002215.  From  t  -  -10°  to  t  =  33-69°,  we  get  the  fiimpler 
law  M  =  C  (1  +  a),  the  value  of  which  is  0"91317  for  the  sodium 
line; 

In  each  case,  the  experiments  prove  that  the  dispersive  power  for 
the  liquid  and  gaseous  states  is  the  same.  H.  C. 

A  New  Method  for  Determining  the  Rotatory  Dispersion  of 
an  Active  Substance  and  a  Case  of  Anomalous  Dispersion. 
By  G.  H.  V.  Wyss  {A7in.  Fliys.  Chem.  [2],  33,  554— 5G9).— The 
spectrum  from  ordinary  white  light  is  directed  into  a  polarising 
apparatus  by  means  of  a  collimator,  the  slit  of  which  is  adjusted  to 
allow  successively  the  passage  of  rays  from  each  portion  of  the 
spectrum.  The  wave-lengths  of  the  rays  are  calculated  by  means  of 
Cauchy's  formula.  In  this  way,  the  rotation  for  different  portions  of 
the  spectrum  and  for  known  wave-lengths  is  obtained. 

A  sample  of  turpentine  thus  examined  was  found  to  be  feebly 
leBvorotatory.  It  gave  for  X  =  661  a  rotation  of  30815°.  As  the 
wave-lengths  decreased,  the  rotation  increased  and  reached  a  maximum 
of  3*3688°  for  X  =  565.  The  rotation  now,  however,  began  to  decrease 
on  approaching  the  blue  end  of  the  spectrum,  and  for  \  =  494<  was 
only  2-9976°. 

This  behaviour  is  contrary  to  Biot's  law  that  the  rotation  of  a  ray 
is  inversely  proportional  to  the  square  of  the  wave-length,  an  excep- 
tion to  which,  however,  had  already  been  observed  by  Biot  and 
Arndtsen  in  the  case  of  tartaric  acid,  the  latter  concluding  that  the 
sample  examined  was  probably  a  mixture  of  laevo-  and  dextro-rota- 
tory acid.  As  it  was  quite  possible  that  the  present  anomaly  might 
arise  from  a  similar  cause,  mixtures  of  dextro-  and  Isevo-turpentines 
in  different  proportions  were  examined,  and  it  was  indeed  found  that 
a  mixture  containing  about  68  per  cent,  of  dextro-turpentine  behaved 
in  a  manner  exactly  similar  to  the  above;  H.  C. 

Comparing  Spectra.  By  E.  F.  J.  Love  (Phil.  Mag.  [5],  25, 
1 — 6). — In  order  to  discriminate  coincidences  between  lines  of  different 
spectra,  a  method  based  on  the  law  of  error  is  made  use  of,  in  which 
the  differences  between  the  wave-lengths  of  the  compared  lines  are 
divided  into  groups  according  to  the  magnitude  of  the  difference.  A 
curve  is  then  plotted  having  the  number  of  observations  in  a  group 
for  an  ordinate,  and  the  average  error  of  the  gi'oup  for  an  abscissa. 
The  curve  is  compared  with  that  given  by  the  equation  y  =  ae"^'^-^^, 
and  any  large  discrepancies  noted.  The  above  law  supposes  the  erroi*8 
to  be  of  every  magnitude  and  infinite  number,  hence  the  observed 
curve  will  be  steeper  than  the  theoretical  one.  Comparisons  by  this 
method  of  spectra  of  the  same  element  obtained  by  different  observers 
give  curves  which  agree  closely  with  the  curve  of  error,  whilst  that 
obtained  by  a  comparison  of  iron  with  nickel  and  titanium  is  widely 
divergent.  A  comparison  between  the  arc-spectrum  of  cerium  and 
the  widened  lines  of  a  sun-spot  spectrum  gav^e  a  curve  closely  re- 
sembling the  above  test  curves.  Griinwald's  comparison  (Abstr.,  1887, 
1070)  between  the  wave-lengths  of  the  water-spectrum  as  deduced 
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bj  liim  from  those  of  hydrogen  and  their  values  as  obtained  by  obser- 
vation, is  examined.  The  curve  obtained  agrees  almost  exactly  with 
the  theoretical  curve  except  at  four  points.  Finally,  a  comparison 
between  the  spectrum  of  Grriinwald's  constituent  "  b  "  of  hydrogen  and 
the  nearest  solar  lines  gives  a  curve  which  agrees  with  theory  except 
at  two  points.  The  discrepancies  in  the  two  last  comparisons  seem  to 
point  to  a  small  systematic  difference,  probably  between  the  scale  of 
measurement  of  the  hydrogen  spectrum  and  Angstrom's  scale. 

H.  E.  T. 

Modifications  in  the  Absorption-spectrum  of  a  Substance. 

By  F.  Stenger  (Ann.  Fhys.Gliem.  [2],  33,  577— 586).— The  absorp- 
tion of  light  by  any  substance  of  definite  chemical  composition  is 
assumed  to  depend  on  tbe  size  of  the  physical  molecules  of  that  sub- 
stance in  the  condition  in  which  it  is  examined.  Hence  as  long  as 
the  molecular  aggregation  remains  the  same,  whatever  condition  the 
substance  be  in^  the  absorption-spectrum  will  be  the  same,  but  an 
alteration  in  the  molecular  aggregation  will  bring  about  an  alteration 
in  the  absorption-spectrum. 

Iodine  dissolves  in  carbon  bisulphide  to  a  violet,  in  alcohol  to  a 
brown  solution.  As  the  colour  of  the  carbon  bisulphide  solution 
approaches  more  nearly  to  that  of  iodine  vapour  than  that  of  the 
alcoholic,  it  may  be  assumed  that  in  the  first  the  molecules  are  in  a 
simpler  state  of  aggregation,  and  this  view  is  supported  by  Wiede- 
mann's observation  that  when  the  carbon  bisulphide  solution  is  cooled 
by  means  of  ether  and  solid  carbon  dioxide,  the  colour  changes  to 
brown. 

Magdala-red  has  a  very  different  absorption-spectrum  in  alcohol,  in 
which  it  is  very  soluble,  to  that  which  it  shows  in  water,  benzene, 
toluene,  xylene,  turpentine,  or  carbon  bisulphide,  in  which  it  is  only 
sparingly  soluble.  By  mixing  any  of  the  latter  solvents,  however, 
with  alcohol  in  different  proportions,  the  absorption-spectrum  of  the 
one  may  gradually  be  converted  into  that  of  the  other.  The  molecular 
aggregation  in  the  first  case  where  the  substance  is>  readily  soluble  is 
probably  simpler  than  in  those  in  which  it  is  sparingly  soluble. 

Vogel  (Berl.  Monatsher.,  1878,  409)  has  shown  that  when  a  solution 
of  a  coloured  substance  or  salt  is  evaporated  on  a  glass  plate,  the 
absorption-spectrum  of  the  solid  obtained  is  very  different  from  that 
of  the  solution..  This  alone  greatly  supports  the  view  as  to  the 
influence  of  molecular  aggregation.  The  author  shows  that  if  the 
solution  be  mixed  with  collodion,  gelatin,  or  starch-paste  and  then 
evaporated,  the  character  of  the  absorption-spectrum  does  not  alter 
with  the  change  from  the  liquid  to  the  solid  state.  The  above  sub- 
stances would  appear  to  keep  the  molecules  apart  when  drying,  and 
prevent  further  aggregation  taking  place. 

The  above  also  holds  good  of  those  substances  which  show  fluores- 
cence in  the  liquid  but  not  in  the  solid  state.  If  solutions  of  such 
substances  in  gelatin  be  evaporated,  the  film  fluoresces  strongly  even 
after  it  has  been  kept  for  some  time.  As  fluorescence  probably 
depends  on  the  smallness  of  the  physical  molecules  of  the  fluorescent 
substance,  this  further  supports  the  author's  views.  H.  C. 
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Fluorescent  Mixtures.  By  L.  de  Boisbaddran  (Compt.  rend., 
452 — 455). — The  author  withdraws  the  statements  made  in  Compt. 
rend.,  105,  p.  12B1,  lines  19—33,  and  p.  1232,  lines  1—4.  The 
quantities  of  chromium  oxide  given  on  p.  1229  are  four  times  as  great 
as  they  should  be. 

Purified  calcium  oxide  shows  distinct  although  not  very  strong 
greenish  or  bluish-white  fluorescences,  which  are  usually  of  short 
duration,  and  show  no  spectral  bands.  These  fluorescences  are  much 
feebler  after  the  calcium  oxide  has  been  strongly  heated  in  hydrogen. 
Some  specimens  show  a  rose  fluorescence  which  is  not  affected  by 
heating  in  hydrogen. 

Comparatively  pure  calcium  carbonate  was  dissolved  in  hydro- 
chloric acid,  and  fractionally  reprecipitated.  The  first  fraction  showed 
a  rose  fluorescence,  becoming  blue- violet  when  heated,  the  manganese 
band  being  readily  recognisable ;  the  second  fraction  gave  a  blue- 
violet  fluorescence,  whilst  in  succeeding  fractions  the  fluorescence 
became  weaker  and  weaker.  It  would  seem  from  these  results  that 
the  fluorescence  of  calcium  oxide  is  due  to  the  presence  of  minute 
quantities  of  impurities.  C.  H.  B. 

Galvanic  Polarisation.  By  F.  Streintz  (Ann.  Phys.  Chem.  [2], 
33,  465 — 474). — In  continuation  of  his  experiments  on  the  above 
(this  vol.,  p.  99),  the  author  has  examined  the  polarisation  of  mercuiy, 
gold,  palladium,  and  platinum  electrodes.  With  mercury,  the  polari- 
sation of  the  hydrogen  plate  is  at  a  maximum  when  the  E.M.F.  of  the 
cell  used  is  that  of  two  Daniells,  and  for  further  increase  remains 
constant.  This  maximum  is  higher  than  that  observed  for  any  other 
metal.  The  polarisation  of  the  oxj^gen  plate  varies  with  the  time  of 
immersion,  and  continually  increases  with  the  E.M.F.  of  the  cell  used. 
With  the  three  other  metals,  the  results  agree  generally  with  those  of 
Fromme  (Abstr.,  1687,  541).  When  the  intensity  of  the  current 
used  is  greater  than  that  required  to  produce  maximum  polarisation, 
in  each  case  a  decrea-se  in  that  of  the  oxygen  plate  sets  in,  that  of  the 
hydrogen  plate  remains  constant  in  the  case  of  platinum,  but  sho-ws  a 
variation  with  the  time  of  immersion  for  gold  and  palladium. 

H.  C. 

Conductivity  of  Illumined  Air.  Bj  S.  Aerbentus  (Ann.  Phys. 
Chem.  [2],  33,  638 — 644). — It  is  shown  that  air  under  a  pressure  of 
1  to  20  mm.,  when  illumined  by  the  sparks  of  an  electrical  machine, 
acts  as  a  conductor,  the  maximum  conductivity  being  for  a  pressure 
of  4  to  5  mm.  This  conductivity  is  shown  to  be  electrolytic,  as  a 
current  may  be  obtained  flowing  from  a  zinc  to  a  platinum  plate  in 
illumined  air,  just  as  it  would  were  these  plates  immersed  in  water. 
No  manifestation  of  the  above  could  be  obtained  for  pressures  other 
than  those  stated,  although  the  author  considers  that  it  is  not  con- 
fined within  those  limits.  In  support  of  this  he  quotes  the  experi- 
ments of  Hertz  (Ann.  Phys.  Chem.  [2],  31,  983),  in  which  it  was 
shown  that  sparks  are  more  easily  formed  in  air  at  the  ordinary  pres- 
sure when  the  path  is  illumined  than  when  it  is  kept  in  the  dark. 

H.  C. 
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Molecular    Conductivity    of  Fuming   Nitric   Acid.     By  E. 

BouTY  (Compt.  rend.,  106,  595 — 597). — Fuming  nitric  acid,  which 
always  contains  a  slight  excess  of  water,  dissolves  large  quantities  of 
potassium  nitrate,  forming  compounds  which  can  be  crystallised,  and 
the  solutions  behave  with  respect  to  conductivity  like  aqueous  solu- 
tions of  very  soluble  salts.  The  conductivity  of  the  acid  at  first 
increases  more  rapidly  than  the  proportion  of  dissolved  salt,  attains  a 
maximum,  and  then  decreases  as  the  solution  becomes  more  viscous. 
With  small  quantities  of  salt,  the  increase  in  conductivity  is  propor- 
tional to  the  weight  of  salt  dissolved. 

Sodium  nitrate  is  only  slightly  soluble  in  nitric  acid,  and  does  not 
form  crystallisable  compounds.  The  nitric  acid  solution,  like  the 
aqueous  solution,  behaves  abnormally,  and  has  a  higher  resistance 
than  similar  solutions  of  other  nitrates. 

The  unit  of  conductivity  in  these  experiments  was  the  resistance 
of  normal  nitric  acid.  The  nitric  acid  used  was  of  sp.  gr.  1"552. 
A  molecular  resistance  of  15*72  ohms  is  the  limit  of  conductivity  of 
the  solutions  of  potassium  and  ammonium  nitrates  in  nitric  acid. 
This  value  approximates  very  closely  to  the  molecular  resistance  of 
potassium  chloride  in  aqueous  solution.  The  resistance  of  solutions 
of  nitrates  in  nitric  acid  increases  rapidly  on  addition  of  water. 

C.  H.  B. 

Electrical  Resistance  of  Bismuth  and  its  Alloys.  By  E. 
V.  AuBEL  (Phil.  Mag.  [5],  25,  191 — 201). — The  electrical  resistance 
of  bismuth  and  its  alloys  in  a  powerful  magnetic  field  is  determined. 
The  bismuth  was  prepared  in  three  forms — (1)  melted  and  cooled 
slowly ;  (2)  melted  and  cooled  quickly  ;•  (3)  compressed.  The  first 
was  obtained  by  melting  the  metal  in  capillary  tubes  immersed  in 
sand ;  for  the  second  the  metal  was  melted  and  poured  into  a 
V-shaped  iron  mould ;  the  third  was  prepared  by  Spring's  method. 
The  alloys  were  prepared  by  mixing  weighed  quantities  of  the  metals. 
The  resistances  were  measured  by  Thomson's  method,  and  the  results 
show  that  in  some  samples  of  bismuth  the  resistance  rises,  in  others 
falls,  with  rise  of  temperature.  The  experiments  with  alloys  show 
that  this  is  not  due  to  the  presence  of  tin  or  arsenic  as  an  impurity, 
nor  was  there  any  relation  shown  with  their  fusing  points  or  specific 
gravities.  Magnetism  produces  an  increase  in  resistance,  but  the 
efi^ect  is  feeble.  Compressed  bismuth  shows  hardly  any  alteration  in 
resistance  with  change  of  temperature,  but  if  it  is  fused  and  cooled 
slowly  the  usual  effect  is  observed.  In  the  compressed  bismuth  which 
had  been  drawn  through  a  draw-plate,  the  particles  form  parallel 
fibres.  H.  K.  T. 

Electrolysis  of  Copper.  By  T.  Gray  {Phil.  Mag.  [5],  25,  179 
— 184  ;  compare  Abstr.,  1887,  315). — The  electrochemical  equivalent, 
of  copper  is  determined  for  varying  current-densities.  The  copper 
sulphate  solutions  had  a  density  of  1*15  to  1*18,  and  were  always 
acid.  The  plates  were  cleaned  with  glass-paper,  and  after  deposition 
were  washed  with  acidified  water  and  dried  before  a  fire.  At  tem- 
peratures of  10 — 15°,  the  results  are  constant,  but  the  loss  in  weight 
of  the  plate  increases  rapidly  as  the  temperature  rises  to  35°.     The 
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error  can  be  ascertained  within  01  per  cent,  by  keeping  a  similar 
plate  in  a  cell  with  no  current  passing  through  it.  At  2°,  there  is  no 
change  in  the  amount  of  metal  deposited  until  the  area  of  the  plate 
exceeds  200  sq.  cm.  per  ampere.  A  table  of  apparent  electrochemical 
equivalents  of  copper  for  different  current-densities  and  temperatures 
is  given.  H.  K.  T. 

Thermal  and  Electrical  Behaviour  of  some  Bismuth-tin 
Alloys  in  the  Magnetic  Field.  By  A.  v.  Ettingshausen  and 
W.  Nernst  (Ann.  Fhys.  Chem.  [2],  33,  474— 492).— The  authors 
were  led  by  former  experiments  to  suspect  some  connection  between 
the  thermoelectrical  properties  of  metals,  and  the  "  rotatory  power  " 
in  a  magnetic  field  observed  by  Hall  (Phil.  Mag.,  1885,  19,  419). 
Since  the  thermoelectrical  properties  of  bismuth  are  greatly  modified 
by  alloying  with  tin,  the  present  investigations  were  undertaken  with 
the  object  of  ascertaining  whether  this  modification  would  be  attended 
with  similar  change  in  the  rotatory  power.  A  series  of  four  alloys 
containing  varying  amounts  of  tin  were  examined,  but  although  the 
rotatory  power  was  very  largely  influenced  by  the  presence  of  the  tin 
no  definite  connection  with  the  thermoelectrical  properties  could  be 
traced.  H.  C. 

The  Recalescence  of  Iron.  By  H.  Tomlinson  (Fliil.  Mag.  [5], 
25,  103 — 116). — The  internal  friction  of  iron  at  different  tempera- 
tures is  determined  by  suspending  a  wire  vertically  and  noting  its 
period  of  horizontal  -vibration,  the  wire  being  heated  by  an  electric 
current.  A  table  of  results  is  given.  At  550°  the  internal  friction 
rises  rapidly,  and  still  more  rapidly  at  1000'"",  so  that  at  this  tempera- 
ture the  wire  comes  to  rest  after  two  or  three  vibrations.  From  1100° 
to  1200°  it  seems  to  decrease.  At  550°  the  magnetic  and  thermo- 
electric properties  also  change.  At  1000°  heat  also  becomes  latent, 
as  shown  by  alterations  at  this  temperature  due  to  stress  and  sti'ain. 
The  author  considers  that  recalescence  is  similar  to  regelation,  being 
a  sudden  evolution  of  heat  at  temperatures  somewhat  below  these 
points.  When  iron  has  been  strained  either  by  bending  or  hammer- 
ing, the  strained  portion  as  the  iron  cools  appears  clouded,  owing  to 
tlie  more  rapid  cooling  of  the  strained  portion,  its  specific  heat  being 
less  than  that  of  the  unstrained  parts,  probably  because  the  consump- 
tion of  heat  in  separating  the  particles  is  prevented  by  the  strain. 
Shortly  before  recalescence,  the  cloud  disappears.  Recalescence  does 
not  seem  to  be  prevented  by  shaking  or  hammering.  With  well 
annealed  iron,  recalescence  cannot  be  detected.  The  author  considers 
that  it  does  take  place,  but  at  a  point  near  the  critical  temperature 
(1000°),  and  hence  is  not  visible.  H.  K.  T. 

Evaporation  of  Liquids.  By  W.  Hempel  (Ber.,  21,  900—902).— 
Liquids  can  be  evaporated  about  six  times  more  rapidly  (with,  how- 
ever, the  combustion  of  about  three  times  the  amount  of  gas  per 
hour)  than  on  a  steam-bath  by  employing  a  Siemens'  inverted  regen- 
erative burner  placed  just  above  the  surface.  The  liquids  do  not 
enter  into  ebullition,  so  all  spirting  is  avoided.     Experiments  show 
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that  no  appreciable  amount  of  sulphuric  acid  is  absorbed  by  the  liquids 
during  evaporation,  and  that  whilst  hot  the  iron  parts  of  the  burner 
are  not  attacked  by  acid  vapours.  W.  P.   W. 

Bumping  during  Distillation.  By  A.  Reissmann  (Arch.  Pharm. 
[8],  25,  970;  from  Pharm.  Centralb.,  28,  501).— A  closely  v^^ound 
platinum  spiral  is  charged  with  several  longish  bits  of  pumice,  and  its 
ends  are  then  closed.  One  or  more  of  these  spirals  placed  in  a  liquid 
undergoing  distillation  effectually  prevents  bumping,  and  the  opera- 
tion goes  on  with  perfect  regularity.  The  platinum  must  be  heavy 
enough  to  sink  the  pumice.  J.  T. 

Relation  of  Gases  to  Mariotte's  Law  at  High  Temperatures. 
By  C.  PuscHL  (Monatsh.,  9,  98 — 98). — If  at  ordinary  temperatures 
the  volume  of  a  liquid  be  v  and  the  pressure  p,  pv  increases  with  the 
pressure,  so  that  d('pv)ldp  =  A.  is  positive.  If  t  be  the  temperature, 
and  a  the  coefficient  of  expansion  of  the  liquid,  then  dh/dt  —  d{xpv)ldp, 
so  that  by  following  the  change  in  h  with  temperature,  the  change  in 
pv  or  in  Mariotte's  law  may  be  ascertained. 

At  pressures  above  the  critical,  heating  the  liquid  gradually  to 
above  the  critical  temperature,  the  quantity  h  will  be  found  to  pass 
through  two  maxima  with  one  minimum  in  between,  and  the  latter  if 
the  pressure  be  continually  increased  at  high  temperatures  will  change 
from  negative  to  positive  values,  and  may  in  the  end  be  brought  into 
coincidence  with  the  higher  maximum,  which  at  the  same  time  falls 
to  lower  temperatures.  If  the  pressure  then  were  high  enough,  h 
would,  from  the  lower  maximum,  continually  decrease  with  rise  of 
temperature. 

For  pressures  below  the  critical,  h  is  negative  and  increases  with 
the  temperature.  This  is  the  case  with  all  gases  and  vapours,  with 
the  exception  of  hydrogen.  If  heated,  then,  a  point  h  =  0  will  be 
reached  at  which  the  gas  will  obey  Mariotte's  law.  Above  this  point, 
h  takes  a  positive  value,  reaches  a  maximum,  and  then  falls  again,  it 
crosses  the  zero-line  a  second  time,  and  becomes  permanently 
negative. 

There  is  also  for  every  gas  an  interval  of  temperature  for  which  h 
is  positive  at  every  pressure,  and  pv  has  neither  maximum  nor 
minimum.  On  each  side  of  this  interval,  there  are  two  pressures  for 
every  temperature  at  which  h  =  0,  for  the  smaller  of  which  pv  is  a 
maximum  and  for  the  greater  a  minimum.  At  the  higher  and  lower 
limiting  values  for  these  temperatures  the  two  pressures  will  coincide. 

H.  C. 

Easy  Method  of  Finding  the  Specific  Gravity  of  Liquids. 
By  A.  B.  Taylor  (Ghem.  News,  51,  138— 1.39).— For  the  sake  of 
simplicity,  the  author  suggests  that  the  weight  of  a  convenient  solid 
should  be  so  adjusted  that,  expressed  in  grains,  it  corresponds  with  its 
sp.  gr.,  then,  on  weighing  it  in  the  liquid  to  be  tested,  the  loss  of  weight 
in  grains  will  give  the  sp.  gr.  of  that  liquid  without  calculation. 

D.  A.  L. 
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Compressibility  of  Water.  By  W.  C.  Rostgen  and  J.  Schneider 
(Ann.  Fhys.  Chem.  [2],  33,  644^ — 660). — The  authors  repeat  their 
expei'iments  on  the  above  (Ann.  Phijs.  Chem.  [2],  29,  197),  using 
greater  pressures,  and  thus  obtaining  a  greater  contraction.  The 
apparatus,  with  the  exception  of  a  new  manometer,  is  that  previously 
used.  Experiments  were  conducted  at  the  temperatures  0°,  9°,  and 
17'95°,  and  gave  as  the  apparent  compressibility  per  atmosphere  at 
these  temperatures  0-000U4910,  0-00004602,  and  0-00004413.  The 
experiments  being  made  with  great  care,  and  account  taken  of  a! I 
known  sources  of  error,  the  last  figure  only  in  the  above  is  looked  on 
as  doubtful.  The  constant  of  deformation  of  the  piezometer  was 
determined  by  comparing  the  observed  apparent  compressibility  of 
rock  snlt  with  the  true  compressibility  obtained  by  Voigt  (Ber.,  1884, 
990)  ;  by  introducing  this  correction,  the  true  compressibility  of  water 
at  the  above  temperature  is  obtained.  This  is  0'0000462  at  17'95',  a 
value  which  exactly  agrees  with  that  obtained  by  Grassi,  0-0000481  at 
9°,  and  0-0000512  at  0^  H.  C. 

Decrease  in  the  Solubility  of  Sulphates.  By  A.  Etard  (Compf. 
rend.,  106,  206— 208).— At  temperatures  below  100°,  the  solubility  of 
cupric  sulphate  increases  with  the  temperature,  but  between  103°  and 
190"  the  solubility  diminishes  as  the  temperature  rises.  This  deflec- 
tion in  the  curve  of  solubility  is  observed  with  almost  all  sulphates. 
With  cadmium,  zinc,  manganese,  and  iron  sulphates,  the  point  of 
deflection  is  below  100°.  A  similar  decrease  in  solubility  is  observed 
in  the  case  of  salts  of  carbonic,  sulphurous,  and  succinic  acids,  but 
not  with  salts  of  monobasic  acids,  except  those  of  feeble  organic 
acids. 

In  the  case  of  zinc  sulphate,  ?/  =  27-6  +  0*2604^  between  —5°  and 
81°,  and  ?/  =  50-0  -0-2244^  between  81°  and  175°.  At  180°,  the 
solubility  is  the  same  as  at  —5°.  As  the  temperature  of  a  saturated 
solution  rises,  the  hydrate  ZnSOi  +  2H2O  is  deposited  on  the  sides 
of  the  vessel  in  hard,  insoluble,  porcelain-like  concretionary  masses. 
At  all  temperatures  there  is,  in  all  probability,  a  condition  of  equi- 
librium between  this  and  the  other  hydrates  existing  in  the  solution. 

In  the  case  of  manganese  sulphate,  1/  =  30'0  +  0*2828^  between 
-8°  and  57°,  and  y  =  48-0  -  0-4585^'  between  57°  and  150°.  The 
solution  deposits  anhydrous  manganese  sulphate  as  a  hard,  rose- 
coloured,  porcelain-like  mass,  almost  insoluble  in  water.  The  equation 
indicates  that  the  solubility  vanishes  at  161°,  and  experiment  shows 
that  at  180°  the  liquid  retains  mere  traces  of  the  salt. 

For  potassium  sulphate,  y  =  7*5  +  01070j^  between  0°  and  163°, 
and  between  163°  and  220°  the  solubility  remains  constant. 

C.  H.  B. 

La-ws  of  Chemical  Equilibrium.  By  H.  Le  Chatelier  (Compt. 
rend.,  106,  355 — 357). — A  mathematical  paper,  not  admitting  of 
useful  abstraction. 

Chemical  Equilibrium.  By  P.  Duhem  (Compt.  rend.,  106, 
485 — 487). — The  results  obtained  by  Le  Chatelier  are  identical  with 
those  obtained  by  the  author  (Compt.  rend.,  99,  1113). 
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Laws  of  Chemical  Equilibrium.  By  H.  Le  Chatelter  (Compt. 
rend.,  106,  598 — 601). — The  author  points  oat  that  there  is  an 
essential  difference  between  his  views  and  those  of  Duhem. 

C.  H.  B. 

Explosion  of  Water  Gas.  By  A.  v.  Oettingen  and  A.  v.  Gernet 
(A7171.  Fliys.  Ghem.  [2],  33,  586 — 609). — The  gas  generated  electro- 
lytically  was  passed  without  previous  drying-into  the  eudiometer,  and 
by  means  of  a  rotating  mirror  photographs  of  the  course  of  the 
explosion  were  taken,  small  quantities  of  metallic  salts  being  used  to 
colour  the  flame.  The  results  show  that  in  accordance  with  Bunsen's 
view,  the  total  combustion  takes  place  in  successive  partial  explosions. 
Each  explosion  causes  a  wave  which  travels  along  the  tube,  and  the 
meeting  of  two  such  waves  gives  rise  to  secondary  waves,  as  appears 
from  the  photographs.  The  rate  of  explosion  measured  was  2800 
metres  per  second,  which  agrees  approximately  with  the  value  obtained 
byBerthelot.  H.  C. 

The  Carbon-atom  and  Valency.  By  V.  Meyer  and  E.  Riecke 
(Ber.,  21,  946 — 956). — The  theoretical  conclusions  of  van't  Hoif  and 
Wislicenus  have  not  only  been  supported  but  also  extended  by  the 
experiments  of  Meyer  and  others  on  the  isomeric  benzildioximes  ;  the 
result  of  which  is,  that  to  the  hitherto  generally  accepted  properties 
of  the  carbon-atom,  the  following  two  must  be  added  : — (1)  The  four 
valencies  of  the  carbon-atom  can  be  diverted  from  the  regular  tetra- 
hedric  direction  in  which  they  are  supposed  to  exist  in  marsh-gas, 
and  compounds  of  the  constitution  Ca^ ;  (2)  There  are  two  ways  in 
which  two  singly-bound  carbon-atoms  can  be  united,  one  which  allows 
free  rotation  in  various  directions,  one  which  does  not. 

On  various  chemical  and  physical  grounds,  the  authors  put  forth 
the  following  hypothesis  on  the  constitution  of  the  carbon-atom  : — 
The  carbon-atom  is  surrounded  by  an  ethereal  shell  which ,  in  the  case 
of  an  isolated  atom,  has  a  spherical  form ;  the  atom  itself  is  the 
carrier  of  the  specific  affinities,  the  surface  of  the  shell  is  the  seat  of 
the  valencies ;  each  affinity  is  determined  by  the  existence  of  two 
opposite  electrical  poles,  which  are  situated  at  the  end-points  of  a 
straight  line  small  in  comparison  with  the  diameter  of  the  ethereal 
shell.  Such  a  system  of  two  electric  poles  is  called  a  double-  or  di- 
pole.  The  four  valencies  of  a  carbon-atom  would  be  represented  Jjy 
four  such  di-poles,  the  middle  points  of  which  are  situated  on  the 
surface  of  the  ethereal  shell,  but  freely  movable  within  it.  The  di- 
poles  themselves  can  rotate  freely  round  their  middle  point.  The 
carbon-atom  has  a  greater  attraction  for  positive  than  for  negative 
electricity,  and  the  positive  pole  of  a  valency  is  slightly  stronger 
than  the  negative  pole. 

This  hypothesis  would  explain — Why  the  four  valencies  take  up 
the  position  of  a  regular  tetrahedron;  why  they  can  be  diverted  from 
this  position ;  why  the  valencies  of  one  and  the  same  carbon-atom 
cannot  combine  together,  whilst  the  valencies  of  different  carbon- 
atoms  can   do  so  ;  why  there  are   two  kinds   of  single-binding,   (1) 
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one  stable,  (2)  and  the  other  allowing  free  rotation ;  and  lastly,  wliyj 
free  rotation  ceases  in  cases  of  double-  or  treble-binding. 

F.  S.  K. 

On  Valency.  By  H.  E.  Armstrong  {Thil.  Mag.  [5],  25,  21— 30)j 
The  author  extends  Helmholtz's  theory  that  the  valency  of  an  atoi 
corresponds  with  the  number  of  charges  of  electricity  with  which  it  is 
associated  (Trans.,  1881,277)  by  supposing  that  "molecular"  com- 
binations are  due  to  the  same  cause.  As  instances  of  substances  which 
may  be  looked  on  as  molecular  compounds,  the  author  quotes  the 
tetralkyl-com pounds  of  ammonium.  The  stability  of  the  iodides  of 
these  bases  in  the  presence  of  potassium  hydroxide  is  such  as  is 
shown  by  no  other  iodide  except  those  of  carbon  ;  they  fully  resemble 
in  this  respect  methyl  iodide  and  iodobenzene.  Moreover,  although 
the  heat  of  neutralisation  of  tetramethylammonium  hydroxide  is 
equal  to  that  of  potash  whilst  that  of  methyl  alcohol  is  small,  in  the 
latter  case  the  combination  is  incomplete  and  in  many  cases  the  salt 
produced  is  insoluble  and  does  not  interact  with  water.  In  aniline,  the 
basic  properties,  so  far  from  being  entirely  dependent  on  the  nitrogen- 
atom,  are  lessened  and  ultimately  almost  annulled  by  the  introduction 
of  halogens  into  the  phenyl  radicle.  Some  hydrazines  .are  monobasic, 
others  bibasic,  although  they  all  contain  two  (triad)  nitrogen-atoms : 
hence,  the  pentad  nature  of  the  nitrogen  in  the  salts  of  these  sub- 
stances is  doubtful,  and  they  are  better  considered  as  so-called 
molecular  compounds.  To  explain  these  molecular  combinations,  the 
charge  of  electricity  is  supposed  to  penetrate  the  atom  and  to  have 
varying  degrees  of  freedom  of  motion.  In  some  combinations,  such  as 
Ha,  the  opposite  charges  approach  one  another,  and  there  is  no  residual 
affinity  ;  whilst  in  others,  such  as  HO,  the  charges  of  some  of  the  atoms 
do  not  move  towards  those  of  their  neighbours,  their  influence  is  not 
entirely  neutralised  and  a  residual  affinity  obtains.  In  tetramethyl- 
ammonium iodide,  the  nitrogen  of  the  molecule  NMea  has  such  a 
residual  affinity  which  is  neutralised  by  a  similar  residual  affinity 
in  the  iodine  of  the  methyl  iodide.  Ammonium  haloid  compounds,  in 
that  they  can  further  combine  with  halogens,  show  residual  affinity, 
but  it  is  not  probable  that  the  halogen  of  the  ammonium  salt  serves 
as  the  bond  of  union.  Gu  the  other  hand,  in  the  double  metallic  salts 
the  halogen  does  play  this  part,  and  from  their  analogy  to  ammonium 
haloid  compounds  the  halogen  in  the  latter  should  serve  as  the  bond 
of  union.  In  view  of  this  conflict  of  evidence,  the  theory  of  the  am- 
monium radicle  is  questioned,  and  the  perhalogen-compounds  are 
regarded  as  formed  by  the  union  of  the  halogen  with  the  nitrogen-atom 
— a  view  supported  by  the  fact  that  ammonium  sulphate  combines  with 
halogens.  That  the  same  result  is  obtained  in  whatever  order  the 
radicles  are  inserted  in  a  tetralkylammonium-compound  may  be  due  to 
isomeric  change  at  the  moment  of  formation,  and  does  not  necessarily 
prove  the  atomic  constitution  of  these  compounds.  In  the  case  of  phos- 
phorus, the  existence  of  the  compound  PF5  does  not  prove  its  quin- 
quavalence  in  face  of  the  compounds  H2F2  and  HFFR,  which  prove 
that  fluorine  can  combine  with  itself.  Instead  of  the  constitution 
ClaP'OCl  for  phosphorus  oxychloride,   the  oxygen  may  be  considered 
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to  be  united  to  the  phosphorus-atom  in  PCI3  by  residual  affinity.  For 
bismuth,  the  compound  BiPhsBro  only  proves  that  it  belongs  to  the 
nitrogen-phosphorus- group  so  long  as  its  constitution  is  unknown. 
In  the  compounds  PbEti  and  TeCU  the  lead  and  tellurium  atoms  may 
be  considered  to  have  charges  showing  little  mobility,  hence  each 
charge  binds  two  monad  atoms.  The  elements  of  the  carbon-silicon- 
group  are  probably  tetrads,  whilst  iron  in  the  ferric  compounds  is  a 
triad.  Chlorides  in  which  the  chlorine-atoms  form  a  closed  chain  are 
also  conceivable.  From  the  above  it  follows  that,  except  in  the  paraffins, 
benzenes,  and  their  haloid  and  alcoholic  derivatives,  the  constitution 
of  compounds  is  by  no  means  settled,  and  that  a  more  liberal  inter- 
pretation of  facts  than  heretofore  must  be  made.  H.  K.  T. 

Tetravalency  of  Oxygen.  By  J.  F.  Heyes  (Phil  Mag.  [5],  25, 
p.  221 — 237). — The  author  considers  that  molecular  compounds  of 
haloid  salts  can  be  better  explained  by  supposing  the  haloids  to  be 
trivalent  than  by  grouping  the  atoms  round  a  central  atom,  which 
must,  therefore,  have  a  very  high  valency.  This,  with  the  occasional 
tetravalency  of  oxygen,  gives  formulae  for  the  oxychlorine  acids 
more  in  accord  with  their  properties  than  those  in  use.  Thus  potassic 
hypochlorite  becomes  K — Cl^lOziOziCl — K,  whilst  the  substances 
KCIO3,  KCIO4  may  be  looked  upon  as  K — Clzz  united  to  groups  of 
oxygen-atoms  (O3)''  or  (O4)'',  forming  perhaps  a  closed  chain. 

The  tetravalence  of  oxygen  is  supported  by  the  peroxides,  Ba02,MnOo, 
whose  properties,  distinct  from  those  of  SnOajSiOo,  point  to  a  compo- 
sition X^'ziOziO,  and  by  the  oxides  of  silver,  mercury,  and  copper. 
Sodium  dioxide,  since  it  is  not  decomposed  by  heat,  is  considered  to 
have  the  structure  Na — 0 — 0 — ]S"a,  whilst  in  K2O4  there  is  an  (O4) 
nucleus  related  probably  to  that  in  KCIO4  and  CI.JO4.  The  interaction  of 
water  with  organic  substances  such  as  aldehyde,  acetal  and  acetic  acid, 
favours  the  view  of  the  occasional  tetravalency  of  oxygen,  as  do  also 
the  gaseous  acetic  acid  molecule  (C4H8O4)  of  Ramsay  and  Young,  and 
Friedel's  substance,  (CH3)20,HC1.  The  double  metallic  oxides,  basic 
salts,  and  water  of  crystallisation  ( — OHo'OHs'OHa — ,  &c.)  also 
favour  this  view.  In  substances  where  there  are  two  valencies  the 
author  proposes  the  term  validity  to  indicate  the  less  powerful  affinity : 
thus  chlorine  is  monovalent  and  tri valid ;  carbon  is  tetravalent, 
except  in  CO  and  CNO,  where  it  is  bivalid.  J.  J.  Thomson  has 
pointed  out  that  according  to  the  vortex  theory  a  dyad  might  unite 
not  only  with  two  atoms  but  also  with  four  atoms  of  a  monad,  so  that 
water  consists  of  three  primaries  H2 — 0 — O.     The  author's  formula, 

HaZlOziO,  agrees  with  this  theory  and  also  with  Brodie's  H2OO. 
As  an  instance  of  a  radicle  at  once  mono-  or  tri-valent,  the  author 
quotes  (C3H5J'",  which  if  regarded  as  an  atom  is  analogous  to  gold 
or  thallium.  H.  K.  T. 

Investigation  of  the  Second  van't  Hoff  Hypothesis.    By  K. 

AuwERS  and  V.  Meyer  (Ber.,  21,  784— 817).— This  vol.,  p.  597. 
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Simple  Procedure  for  the  Determination  of  Molecular 
Weights  by  Raoult's  Method.  By  A.  F.  Hollemanx  (Ber.,  21, 
860 — 862). — The  simplifications  introduced  proceed  on  the  same  Unes 
as  those  already  described  by  V.  Meyer  and  by  K.  Auwers  (this  vol., 
pp.  407—409). 

Ancient  Process  for  making  Gems  and  Glasses  Phosphor- 
escent. By  Berthelot  (Gompt.  rend.,  106,  443—446). — An  extract 
from  ancient  Greek  MSS.  containing  recipes  for  making  gems,  glasses, 
&c.,  phosphorescent,  or  imparting  to  them  more  brilliant  colours,  by 
coating  them  with  thin  layers  of  various-coloured  or  phosphorescent 
substances,  the  latter  being  usually  of  the  nature  of  readily  oxidis- 
able  organic  compounds.  C.  H.  B. 


Inorganic   Chemistry. 


Rate  at  which  Bleaching  Powder  loses  its  available  Chlorine 
when  kept  at  Different  Temperatures.  By  J.  Pattinson  (/.  Soc. 
Ghem.  Ind.,  7,  188 — 191). — It  is  shown  that  although  the  available 
chlorine  of  bleaching  powder  disappears  in  proportion  to  the  length 
of  time  it  is  kept  and  to  the  temperature  to  which  it  is  subjected,  yet, 
within  a  comparatively  small  amount,  the  whole  of  the  chlorine  it 
originally  contained  is  still  retained  in  some  form  or  other  in  combina- 
tion with  the  calcium  of  the  compound.  This,  at  any  rate,  is  true  of 
bleaching  powder  when  kept  in  casks  or  bottles  for  about  12  months 
at  temperatures  varying  from  15'5°  to  26'5^.  D.  B. 

Preparation  of  Tetrathionates  from  "  Wackenroder's  "  Solu- 
tion. By  T.  CuRTius  and  F.  Henkel-(/.  pr.  Ghcm.  [2],  37,  137 
—149;  compare  Debus,  Trans.,  1888,  278).— When  "Wackenroder's" 
solution  is  shaken  for  a  considerable  time  with  excess  of  barium 
carbonate  and  then  filtered,  the  solution  is  quite  clear,  neuti*al  to 
litmus,  and  contains  sulphur  and  barium  present  in  the  ratio  of  four 
atoms  of  the  former  to  one  of  the  latter,  thus  corresponding  with  barium 
tetrathionate.  If,  however,  the  solution  is  imperfectly  neutralised  it 
will  contain  acid  tetrathionates,  and  consequently  sulphur  will  be 
present  in  a  quantity  larger  than  that  represented  by  the  ratio  S4*.Ba. 
The  existence  of  these  acid  tetrathionates,  unknown  until  now,  has  led 
many  investigators  to  wrongly  assert  that  polythionic  acids,  containing 
more  sulphur  than  tetrathionic  acid,  are  present  in  Wackenroder's 
solution.  Pure  barium  tetrathionate  may  be  obtained  from  Wacken- 
roder's solution,  which  has  been  completely  neutralised  by  barium 
carbonate,  by  precipitating  with  alcohol  and  then  alternately  dis- 
solving in  water  and  precipitating  with  absolute  alcohol.  As  thus 
prepared,  the  salt  is  identical  with  that  formed  by  the  action  of  iodine 
on  the  thiosulphate,  and  has  the  formula  BaSiOe  +  2H3O. 
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If  Wackenroder's  solution  is  neutralised  by  means  of  the  carbonates 
of  zinc  and  manganese,  and  then  an  equal  volume  of  the  solution 
added,  acid  salts  of  these  metals  are  obtained.  These  acid  salts  are 
much  more  stable  than  the  normal  ones,  and  dissolve  readily  in  cold 
absolute  alcohol,  from  which  they  can  be  recrystallised  over  sulphuric 
acid  in  a  vacuum.  The  zinc  salt,  (S406H)2Zn,  crystallises  from 
alcohol  in  groups  of  small  needles,  is  somewhat  hygroscopic,  and  is 
exceedingly  soluble  in  cold  water  and  in  cold  alcohol.  It  decom- 
poses at  a  little  above  100°,  and  addition  of  potash  to  the  aqueous 
solution  causes  an  immediate  separation  of  sulphur.  The  manganese 
salt,  (S406H)2Mn,  crystallises  in  rose-coloured  plates,  and  in  all  its 
other  properties  much  resembles  the  zinc  salt.  The  authors  have 
observed  the  peculiar  appearance  and  properties  of  the  sulphur 
present  in  Wackenroder's  solution  (Debus,  loc.  cit.).  Gr.  T.  M. 

Hydrofluorides    of    Potassium    Fluoride.      By    H.    Moissan 

(Gompt.  re7id.,  106,  547 — 549). — When  dry,  powdered  potassium 
fluoride  is  gradually  added  to  liquid  anhydrous  hydrofluoric  acid  it 
dissolves  rapidly  with  development  of  heat,  and  if  the  solution  is 
cooled  to  —23°  it  yields  highly  hygroscopic  crystals  of  the  hydro- 
fluoride  of  potassiunoL  fluoride,  KF,3HF.  This  compound  gives  ofi" 
hydrogen  flaoride  in  moist  air,  and  dissolves  rapidly  in  water  with 
liberation  of  acid  and  great  reduction  of  temperature.  When  heated, 
it  loses  hydrogen  fluoride  and  yields  a  residue  of  potassium  fluoride. 
At  100°,  the  fused  salt  has  no  a<:;tion  on  crystallised  silicon,  but  if 
rapidly  heated  to  a  higher  temperature  the  mixture  becomes  in- 
candescent with  violent  evolution  of  silicon  fluoride.  The  fused  salt 
acts  energetically  on  silica  and  decomposes  carbonates.  It  is  decom- 
posed by  sulphuric  acid  in  the  cold  with  very  rapid  evolution  of 
hydrogen  fluoride,  and  acts  energetically  on  potash  and  ammonia. 

If  the  potassium  fluoride  and  hydrogen  fluoride  are  mixed  in  suit- 
able proportions,  the  compound  KF,2HF  is  obtained;  this  is  liquid  at 
105°,  and  on  cooling  forms  crystals  similar  to  those  of  the  preceding 
compound.  It  may  be  kept  liquid  between  65°  and  105°,  and  under 
these  conditions  acts  readily  on  many  minerals  and  organic  sub- 
stances. 

These  compounds  are  analogous  to  Berthelot's  hydrochlorides  of 
chorides  and  Troost's  compounds  of  ammonia  with  ammonium  salts. 
The  trihydrofluoride  is,  however,  somewhat  stable,  and  decomposes 
very  slowly  in  dry  air  or  even  in  a  vacuum.  O.  H.  B.^ 

Preparation  of  Cakes  of  Ammonium  Chloride  and  Ammo- 
nium Carbonate.  By  W.  Hempel  (Ber.,  21,  897). — When  heated 
at  50 — 100°  and  subjected  to  hydraulic  pressure,  powdered  ammo- 
nium chloride  and  ammonium  carbonate  are  respectively  converted 
into  hard  cakes.  W.  P.  W. 

Soluble  Phosphates  in  Superphosphates.  By  H.  Otto  (CJwm. 
Centr.,  1887,  1563—1564;  from  Zeit.  Ghem.  Ind.,  2,  207—210).— 
The  solubility  of  the  pure  calcium  salt,  CaH4(P04)2,  in  water  at  15°  is 
about  1  in  25.     Solutions  of  the  phosphate  do  not  undergo  decomposi- 
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tion  at  the  ordinary  temperature ;  at  50°,  Blight  decomposition  beginR, 
and  at  90°  CaHPOi  is  precipitated,  free  phosphoric  acid  going  into 
solution. 

Acid  phosphate  of  iron,  FeH6(P04)3,  is  decomposed  by  water  at  the 
ordinary  temperature  into  FeP04  and  free  phosphoric  acid ;  the 
greater  the  volume  of  water,  the  more  complete  the  decomposition. 
Acid  phosphate  of  aluminium  on  the  other  hand  does  not  decompose, 
but  dries  to  a  white,  colourless  mass,  again  solable  in  water.  It 
decomposes  on  heating.  Acid  phosphate  of  manganese,  which  occurs 
in  some  superphosphates,  forms  a  bright  rose-coloured,  crystalline 
product,,  which  is  easily  soluble  in  water,  and  is  not  decomposed  even 
by  large  quantities  of  water. 

The  whole  of  the  soluble  phosphates  of  aluminium  and  manganese 
existing  in  superphosphate  are  dissolved  in  estimating  the  soluble 
phosphates. 

In  consequence  of  the  decomposition  which  acid  phosphate  of  iron 
undergoes,  and  the  partial  decomposition  between  the  iron  and  mono- 
calcic  phosphates,  the  soluble  phosphate  obtained  by  the  process 
recommended  by  the  Magdeburg  Conference  (namely,  extraction  with 
a  large  volume  of  water  at  once,  1,000  c.c.to  20  grams  superphos- 
phate) is-: considerably  less  than  that  obtained  by  the  usual  process  of 
extracting  with  successive  small  quantities. 

A  comparison  of  the  two  methods  with  a  superphosphate  containing 
49*9  per  cent.  P2O5  gave  the  following  result :  Magdeburg  methodj 
45'8  per  cent.  P2O5;  usual  method,  47*2  per  cent.  P2O5. 

J.  P.  L. 

Anhydrous  Magnesium  Chloride;.  By  W.  Hempel  (Ber.,  21, 
897). — Crystallised  magnesium  chloride- can  be  rendered  anhydrous 
and  the  formation  of  basic  salt  prevented  by  heating  it  in  a  current 
of  hydrogen  chloride.  W.  P.  W. 

Instability  of  the  Double  Sulphates;  M^'SO*,  R'oSO^  +  6HA 
of  the  Magnesium  Series.  By  W.  Dittmar  (Pmc.  Boy.  Sog. 
Edin.,  124,  219— 220).— When  to  a  solution  of  a  known  weight  of 
potassium  sulphate,  dissolved  in  a  quantity  of  hot  water  less  than 
sufficient  to  hold  the  intended  double  salt  in  solution,  a  known  weight 
of  the  bivalent  sulphate  amounting  1^  exactly  1  or  I'l,  1-2— l*5MgO, 
or  FeO  per  IK2O,  is  added,  the  resulting  crystals  are  found  to  be 
coated  with  potassium  sulphate;  with  1*2  or  TSMgO  per  IKoO,.  the 
crystals  become  more  and  more  pure.  The  results  with  ferrous 
sulphate  are  similar.  E.  W.  P. 

Action  of  Potable  Water  on  Lead  Pipes.  By  E.  Reichardt 
{Arch.  Pharm..  [3],  25,  1049—1052  ;  compare  this  vol.,  p.  344).— 
Present  experience  shows  that  waters  which  act  on  lead  pipes,  generally, 
if  not  exclusively,  contain  free  carbonic  anhydride.  The  view  that  lead 
pipes  gradually  become  coated  internally  so  as  to  resist  this  action  is 
still  wanting  proof.  It  has  been  ascertained  that  the  addition  of 
finely-powdered  calcium  carbonate  suffices  perfectly  to  prevent  the 
action ;  the  free  carbonic  anhydride  quickly  attacks  the  carbonate, 
leaving  any  excess  undissolved.  J.  T. 
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Corrosion  of  Leaden  Water  Pipes.  By  T.  Carnelley  and  W. 
Frew  (/.  Soc.  Gliem.  Ind.,  7,  15 — 20,  and  78). — The  results  show 
that  the  corrosion  is  much  greater  with  free  exposure  to  the  air  than 
by  exclusion  of  the  latter ;  the  action  of  water  being  diminished  to 
about  one-fourth,  and  that  of  calcium  hydroxide  to  about  one-fifth, 
when  air  is  excluded.  This  confirms  the  obseryations  of  previous 
investigators.  The  most  important  result,  however,  is  the  great  pro- 
tective action  exerted  by  sand,  calcium  carbonate,  old  mortar,  calcium 
silicate,  and  a  mixture  of  sand  and  calcium  carbonate.  The  circum- 
stance that  the  presence  of  sand  has  a  most  important  effect  in 
protecting  lead  from  corrosion  has  already  been  shown  by  Crookes, 
Odling,  and  Tidy,  in  a  report  on  the  action' of  water  on  lead  made  to 
the  Water  Committee  of  the  Corporation  of  Huddersfield  in  1886. 
In  this  report,  it  is  shown  that  the  action  of  soft  water  on  lead  is 
regulated  by  the  amount  of  silica  contained  in  the  water,  and  also 
that  tho'  most  effectual  way  to  silicate  a  water  is  to  pass  it'  over  a 
mixture  of  flints  and  limestone.  They  do  not,  however,  give  any 
reason  or  experiment  to  show  why  a  mixture  of  these  two  should  be 
more  effectual  than  either  alone.  The  authors  are  of  opinion  that  the 
true  explanation  is  to  be  found  in  the  formation  of  calcium  silicate, 
and  as  a  proof  assign  the  fact  that  calcium  silicate  itself,  either  as 
such:  or  in-  the  form  of  old  mortar,  is  more  effective  than  either  cal- 
cium carbonate  or  silica  separately  (compare  Miiller,  this  vol.,  p.  225, 
Reichardt,  p.  344,  and  preceding  Abstract).  D.  B 

Displacement  of  Copper  by  Zinc.  By  A.  Destrem  (Oompt.  rendly 
106 j  489- — 492). — Pure  zinc  introduced' into  solutions  of  copper  salts 
with;  strong  acids  produces  a  brown  or  blackish  slightly  adherent 
deposit  of  copper.  In  slightly  alkaline  solutions,  the  deposit  is  red 
and  firmly  adherent.  In  the  case  of  copper  salts  of  feeble  acids  the 
deposit  has  the  colour  of  brass  and  is  strongly  adherent,  especially  if 
the  solution  is  electrolysed  for  a  short  time  with  an  anode  of  metallic 
copper. 

Pure  carefully  cleaned' zinc  was  immersed  for  brief  equal  intervals 
of  time  in  solutions  of  cupramraoniiim.'  sulphate,,  cupric  acetate, 
cupric  formate,  and  cupric  picrate.  At  first  the  weight  of  the  zinc 
increases,  but  afterwards  it  gradually  diminishes  with  each  successive 
immersion  and  tends  to  become  constant.  If  there  were  simply  an 
exchange  of  copper  for  zinc,  the  weight  of  the  zinc  should  alwayd^ 
decrease.  The  yellbw  colour  of  the  deposit,  its  firm'  adherence  to  the 
zinc,  and  the  increase  in  weight  indicate  that  on  the  first  immersion 
of  the  zinc  into  neutral  or  feebly  alkaline  solutions,  alloys  of  zinc  and 
copper  resembling  brass  are  formed.  If  the  yellow  deposit  is  touched 
with  a  rod  moistened  with  hydrochloric  acid,  the  red  colour  of  copper 
appears,  owing  to  the  more  rapid  dissolution  of  the  zinc.  When  the 
solution  of  the  copper  salt  is  acid,  there  is  no  increase  in  the  weight  of 
the  zinc. 

Similar  phenomena  are  observed  in  the  case  of  cadmium. 

C.  H.  B. 

Action  of  Sulphur  Vapour  on  Copper.    By  H.  N.  Waeret^ 
{Chem.  News,  57,  95). — If  sulphur  is  thrown  on  to  molten  copper  and 
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the  mass  allowed  to  cool  when  the  reaction  has  ceased,  a  button  is  pro- 
duced consisting  of  a  core  of  pure  copper  enclosed  in  a  uniform  shell  of 
copper  sulphide ;  the  thickness  varying  with  the  quantitj  of  sulphur 
employed.  In  a  similar  manner,  a  rod  of  copper  1  inch  in  width  was 
exposed  at  a  dull  red  heat  for  half  an  hour  to  the  action  of  sulphur 
vapour,  in  this  case  also,  a  layer  of  copper  sulphide  of  uniform  thick- 
ness was  formed,  leaving  a  core  of  pure  copper.  Good  commercial 
copper  must  be  used.  D.  A.  L. 

Absorption  of  Carbonic  Oxide  by  Cuprous  Chloride.    By  W. 

Hempel  (Ber.,  21,  898 — 900). — Cuprous  chloride  solution  absorbs 
noteworthy  quantities  of  all  gases,  and  it  is  therefore  necessary  to 
saturate  a  fresh  solution  with  those  gases  in  a  mixture  with  which  it 
does  not  enter  into  combination,  otherwise  the  diminution  in  volume 
is  greater  than  that  due  to  the  absorption  of  carbonic  oxide ;  the 
results  of  the  first  analysis  in  which  this  solution  is  employed  should 
consequently  be  rejected.  When  once  saturated,  the  cuprous  chloride 
solution  gives  very  concordant  results  with  gaseous  mixtures  whose 
composition  is  tolerably  constant  as,  for  example,  with  coal-gas.  If, 
however,  a  solution,  which  has  been  used  with  one  kind  of  gas,  is 
employed  for  the  analysis  of  a  mixture  of  different  composition,  errors 
come  in  owing  to  the  evolution  of  a  portion  of  those  dissolved  gases 
which  are  absent  from  or  are  present  in  smaller  proportions  in  the 
new  mixture,  and  to  the  absorption  of  others ;  it  is  on  this  account 
that  Drehschmidt  found  that  the  volume  of  the  hydrogen  increased  in 
his  experiments  (this  vol.,  p.  88;  Ber.,  20,  2753).  W.  P.  W. 

Basic  Aluminium  Sulphate.     By  C.  Bottingee  (Annalen,  244, 

224 — 227), — A  basic  aluminium  sulphate  of  the  composition 
A1,03,S03,6H20,  is  deposited  when  a  solution  containing  5  grams  of 
aluminium  sulphate  and  1^  grams  of  common  salt  is  heated  at  140° 
in  sealed  tubes.  It  is  insoluble  in  water,  and  loses  2  mols.  HoO  at  a 
dull  red  heat.  W.  C.  W. 

Preparation  of  Potassium  Manganate.  By  A.  Joller  (Arch. 
Fharm.  [3],  25,  970;  from  Bep.  anal.  Chem.,  1887,  No.  33).— Potas- 
sium hydroxide  (2  mols.)  is  placed  in  a  crucible,  some  water  is  added, 
and  finely  divided  potassium  permanganate  (2  mols.)  is  gradually  added 
with  constant  stirring  and  heating.  After  two  hours  at  a  faint  red 
heat,  the  crucible  is  cooled,  and  the  manganate  placed  in  a  well-stop- 
pered flask  to  prevent  access  of  air  and  contact  with  organic  matter. 

The  value  of  manganate  as  a  reas^ent  depends  on  its  solubility  in 
alkalis  without  change.  The  alkaline  solution  has  the  greatest 
tendency  to  produce  with  certain  oxides  precipitates  which  settle 
rapidly,  and  are  constant  in  composition.  Again,  the  solution  is  so 
powerful  an  oxidising  agent  that  certain  compounds  are  readily  and 
perfectly  oxidised  at  ordinary  temperatures,  whilst  permanganate 
frequently  requires  heat  and  a  laro^e  excess  of  reagent.  Lastly,  the 
end  of  the  reaction  is  sharply  defined,  the  green  colour  disappears,  and 
the  solution  becomes  colourless.  J.  T. 
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Combination  of  Carbon  with  Iron  under  Pressure.    By  W. 

Hempel  {Ber.,  21,  903). — When  tested  for  its  tensile  strength,  steel 
is  found  to  give  a  fracture  which  is  grey  in  the  centre  and  brighter  in 
colour  towards  the  edge,  whilst  a  fracture  of  the  same  specimen 
obtained  in  the  ordinary  way  without  extension  has  a  uniform  appear- 
ance. Inasmuch  as  contraction  occurs  in  the  former  case  previous  to 
fracture,  the  author  considers  that  owing  to  the  resulting  pressure  a 
portion  of  the  carbon  present  passes  into  the  combined  form  (compare 
Spring  and  van't  Hoif,  this  vol.,  p.  341),  and  ascribes  the  increase  in 
the  hardness  of  iron  which  occurs  in  wire-drawing  or  when  it  is 
hammered  cold  to  a  similar  cause.  W.  P.  W. 

Cobaltic  Alums.  By  H.  Marshall  {Proc.  Boy.  Soc.  Edin.,  123, 
203 — 204). — When  mixed  solutions  of  cobalt  sulphate  and  ammonium 
or  potassium  sulphate  are  electrolysed  in  a  divided  cell  so  arranged  that 
the  two  electrodes  are  practically  in  separate  vessels,  the  solution 
changes  to  greenish-blue,  due  to  the  oxidation  of  the  cobaltous  to  a 
cobaltic  compound.  After  crystallisation,  a  blue  ammonium  alum  is 
obtained,  which  when  dry  is  stable,  but  in  solution  rapidly  becomes 
reduced,  the  oxygen  which  is  liberated  being  in  part  ozone.  A 
potassium  alum  was  obtained  but  with  less  ease,  but  the  salt  was 
always  mixed  with  potassium  sulphate  from  which  it  could  not 
be  freed.  Nickel  salts  of  a  corresponding  composition  have  not 
hitherto  been  obtained.  E.  W.  P. 

New  Hydrate  of  Molybdic  Acid.  By  A.  Yivier  (Gompt.  rend., 
106,  601— 602).— White  crystals  of  the  composition  H2M0O4, 
separated  from  a  solution  of  ammonium  molybdate  in  nitric  acid 
They  may  also  be  obtained  by  heating  the  ordinary  molybdate  solution 
at  50 — 60°  with  its  own  volume  of  water  for  several  days. 

C.  H.  B, 

Titanium  Chloride  and  Titanic  Acid.  By  R.  Wagner  (Ber., 
21,  960 — 962). — Commercial  titanium  chloride  has  always  a  yellowish 
or  greenish  colour ;  the  former  is  usually  due  to  ferric  chloride,  the 
latter  to  chlorine  and  sometimes  to  certain  decomposition  products  of 
titanium  chloride.  A  little  stannic  chloride  was  found  in  one  sample, 
but  with  this  exception,  no  foreign  element  other  than  iron  could  be 
detected.  Chlorine,  hydrochloric  acid,  and  ferric  chloride  can  be 
removed  by  slow  distillation  over  sodium,  other  impurities  are 
eliminated  by  fractional  distillation. 

A  clear  solution  of  orthotitanic  acid  can  be  obtained  by  adding 
water,  in  small  quantities  at  a  time,  to  titanium  chloride,  the  mixture 
being  well  shaken  during  the  process. 

The  hydrate  of  orthotitanic  acid,  precipitated  in  the  cold  from,  a 
clear  solution  in  hydrochloric  or  sulphuric  acid,  yields,  when  dried  in 
the  air  or  at  a  moderate  temperature,  not  only  a  white  but  also  a 
green,  brown,  or  black  hydrate  according  to  the  treatment  adopted; 
the  latter  is  the  final  product  of  the  orthohydrate. 

When  moist  orthotitanic  acid  is  heated,  a  remarkable  play  of 
colours  is  observed,  and  the  oxide  on  further  careful  heating  becomes 
almost   white,    but    appears   citron-yellow    while  hot;    by  continued 
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heating,  the  colour  becomes  more  and  more  brownish.  Metati- 
tanic  acid  becomes  brownish-coloured  when  ignited  for  a  quarter  of 
an  liour. 

If  orthotitanic  acid  is  allowed  to  remain  under  water  for  a  long 
time  it  is  partially  converted  into  metatitanic  hydrate. 

The  colour  of  titanium  dioxide  depends  on  the  treatment  to  which 
it  has  been  subjected.  F.  S.  K. 

Action  of  Vanadic  Anhydride  on  Alkaline  Fluorides.    By  A. 

DiTTE  (Gompt.  rend.,  106,  270 — 272). — Sodium  fluoride  when  heated 
in  a  closed  crucible  with  an  excess  of  vanadic  anhydride  j'ields  a 
crystalline,  red  mass,  and  when  this  is  treated  with  tepid  water,  it 
yields  an  orange  solution,  which  deposits  orange-red  crystals  of  the 
composition  3Y205,4NaF  -h  I8H2O.  The  mother-liquor  when  con- 
centrated yields  lemon-yellow  crystals  of  the  compound  V205,4NaF. 
With  an  excess  of  the  alkaline  fluoride,  the  product  is  pale-yellow,  and 
is  only  slowly  attacked  by  water.  If  extracted  with  warm  water  and  the 
solution  evaporated  in  a  vacuum,  the  compound  3V205,4NaF  -f-  I8H2O 
is  obtained  in  transparent,  orange-red  crystals,  and  the  mother- 
liquor  yields  small,  yellowish-white  crystals  of  the  compound 
Y205,8]^aF  +  3H2O. 

If  a  boiling  saturated  solution  of  sodium  fluoride  is  mixed  with 
excess  of  soluble  vanadic  anhydride  and  filtered,  the  filtrate 
deposits  brilliant  red  crystals  of  the  compound  V205,N'aF  -f  5H2O, 
and  the  mother-liquor  yields  brilliant,  lemon-yellow  crystals  of  the 
componnd  V205,6NaF  -f-  SH^O.  All  these  sodium  compounds  are 
analogous  to  those  previously  obtained  with  potassium  fluoride. 

A  warm  concentrated  solution  of  ammonium  fluoride  dissolves  a 
large  quantity  of  soluble  vanadic  anhydride,  and  the  warm  liquid 
deposits  the  compound  y205,4NH4F  -f-  4H2O  in  pale-yellow  ciystals, 
very  soluble  in  water.  When  heated,  they  lose  water  and  hydrogen 
fluoride,  and  yield  the  compound  Y205,2NH4F.  If  the  mother-liquor 
from  the  first  crystals  is  mixed  with  excess  of  vanadic  anhydride, 
filtered  and  cooled,  it  deposits  the  compound  V205,4I*^H4F  -|-  4HoO  in 
almost  white,  brilliant,  nacreous  needles,  readily  soluble  in  cold  water. 
With  a  cold  solution  of  ammonium  fluoride  and  excess  of  vanadic 
anhydride,  the  first  product  consists  of  indistinct  yellow  crystals  of  the 
composition  V205,8NH4F  -f  4H2O,  followed  by  crystals  of  the  com- 
pound V205,4NH4F  +  4H2O. 

Vanadic  anhydride  reacts  with  many  other  metallic  fluorides,  and 
the  products  are  under  investigation.  C.  H.  B. 

Action  of  Hydrogen  Chloride  on  Cupric  Chloride.  By  Engel 
(Gompt.  rend.,  106,  273 — 275). — Hydrochloric  acid  precipitates  cupric 
chloride  from  its  solution  in  accordance  with  the  author's  law — that  is 
to  say,  the  sum  of  the  equivalents  of  acid  and  salt  in  solution  remains 
practically  constant.  At  first  the  sum  of  the  equivalents  slightly 
diminishes,  but  when  10  c.c.  of  the  solution  contains  70  equivalents  of 
hydrogen  chloride  the  law  is  exactly  obeyed.  Beyond  this  point,  the 
sum  of  the  equivalents  increases  slowly  as  the  proportion  of  free  acid 
increases. 
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If  a  solution  of  cupric  chloride  is  saturated  with  hydrogen  chlo- 
ride at  20 — 25"^  and  then  cooled  to  0°,  it  deposits  a  hydrochloride  of 
cnpric  chloride,  CuCUiHCl  4-  SHjOjin  deep,  garnet-red  needles  which 
lose  hydrogen  chloride  and  become  green  when  exposed  to  air.  De- 
composition soon  ceases  in  a  closed  vessel,  and  the^  crystals  remain 
unaltered  in  an  atmosphere  of  hydrogen  chloride.. 

Dihydrated  cupric  chloride,  CuOl2  +  2H2O,  absorbs  hydrogen 
chloride  and  becomes  garnet-red,  water  being  liberated.  This  fact, 
together  with  the  colour  of  the  hydrochloride,  seems  to  indicate  that 
the  water  is  combined  with  the  hydrogen  chloride,  and  the  cupric 
chloride  is  present  in  the  anhydrous  condition.  The  brown  colour  of 
a  solution  of  cupric  chloride  containing  much  free  hydrochloric  acid 
is  probably  due  to  the  presence  of  the  hydrochloride. 

It  is  noteworthy  that  all  hydrochlorides  of  chlorides  hitherto 
described  contain  water  of  crystallisation.  C.  H.  B. 

Preparation  of  Auroso-auric  Chloride.  By  J.  Thomsen  {J.  pr. 
Chem.  [2],  37,  105 — 108). — Kriiss  and  Schmidt  have  recently^  (this 
vol.,  p.  28)  denied  the  existence  of  auroso-auric  chloride,  AU2GI4..  The 
failure  of  their  attempts  to  obtain  it  is  considered  to  be  du-e  t©  the 
necessary  temperature  not  having  been  maintained.  Definite  direc- 
tions are  now  given  for  its  successful  preparation.  By  leading  a 
stream  of  dry  chlorine  for  30  minutes  over  gold,  precipitated  from  a 
solution  of  gold  chloride  by  sulphurous  acid,  50  to  70  grams  of  gold 
may  be  converted  into  a  homogeneous  mass  corresponding  with  the 
formula  Au^Cli.  The  reaction  is  started  by  gentle  heating,  but  the 
necessary  temperature  is  then  maintained  by  the  heat  evolved  in  the 
reaction,  provided  that  cooling  is  prevented  by  surrounding  the  tube 
with  cotton  or  glass-wool.  G.  T.  M. 

Ruthenium  Peroxide.  By  H.  Debray  and  A.  Jolt  (Gompt.  rend., 
106,  328 — 333). — The  instability  of  ruthenium  peroxide  prepared  by 
the  ordinary  method  is  due  to  the  presence  of  a  small  quantity  of 
water.  In  order  to  obtain  the  oxide  in  a  perfectly  anhydrous  con- 
dition it  is  enclosed  in  a  tube  which  is  contracted  at  the  middle,  one- 
half  being  filled  with  fused  calcium  chloride.  When  the  tube  is 
made  vacuous,  the  ruthenium  peroxide  gradually  sublimes,  and  that 
part  of  the  tube  which  contains  it  is  separated  from  the  remainder  by 
fusion  and  the  oxide  redistilled  in  a  vacuum.  The  tubes  in  which  it 
is  preserved  should  be  carefully  cleansed  from  organic  matter,  and 
then  dried  by  heating  to  redness  whilst  a  current  of  hydrogen  is 
passed  through  them. 

Ruthenium  peroxide  melts  at  25*6°,  forming  a  deep  orange-red  liquid 
which  solidifies  slowly  even  in  presence  of  crystals  of  the  substance. 
The  fused  oxide  remains  vitreous  for  a  long  time,  and  can  only  be 
obtained  in  distinct  crystals  by  sublimation,  which  takes  place  readily 
with  very  slight  change  of  temperature  under  a  pressure  of  3  to  4  mm. 
It  does  not  boil  below  106°,  and  at  106 — 107°  it  decomposes.  No 
ebullition  was  observed  under  any  conditions.  The  vapour-tension 
is  183  mm.  at  100-8°  ;  20  mm.  at  42°,  and  practically  nil  at  0°.  It 
may  be  distilled  in  water  vapour  if  the  latter  contains  chlorine  or 
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LypochloroTis  acid  ;  vapour- density  by  Dumas'  method  at  100°  under 
a  pressure  of  106  mm.  =  577  ;  calculated  for  Ra  =  104,  5"81.  The 
peroxide  attacks  mercury,  and  acts  slightly  on  glass  in  diffused  liglit. 

Ruthenium  peroxide  dissolves  in  water,  forming  a  golden-yellow 
solution  which  contains  no  definite  hydrates.  The  pure  solution  may 
be  kept  for  some  time,  even  in  diffused  light,  but  gradually  decom- 
poses with  evolution  of  oxygen  and  deposition  of  a  black  layer  of  the 
oxide,  RU2O3,  which  when  dried  above  100""  contains  2  mols.  H9O.  The 
exact  amount  of  water,  however,  depends  on  the  conditions  of 
drying.  The  decomposition  by  water  is  more  rapid  the  higher  tlie 
temperature,  and  at  100°  it  rapidly  becomes  complete — brilliant  black 
scales  of  the  lower  oxide,  Ru409,2H20,  being  obtained.  This  oxide 
becomes  anhydrous  at  360°  without  loss  of  oxygen,  but  at  440°  it  is 
converted  into  the  dioxide.  The  oxide,  RU4O9,  is  also  obtained  by 
heating  the  oxide,  Ru205,2H20,  in  a  dry  vacuum  at  a  temperature  not 
exceeding  360°. 

The  peroxide  is  stable  below  106°,  but  at  107°  sudden  decomposi- 
tion takes  place  with  production  of  a  smoky  flame,  the  liquid  portion 
being  converted  into  the  crystallised  dioxide,  whilst  a  pulverulent 
form  of  the  same  oxide  is  deposited  on  the  sides  of  the  tube.  Decom- 
position is  complete,  but  there  is  no  actual  explosion. 

It  has  previously  been  shown  (this  vol.,  p.  426)  that  the  peroxide  is 
formed  by  the  oxidation  of  the  dioxide  at  1000",  and  it  is  evident  thnt 
the  relation  between  the  dioxide  and  peroxide  is  similar  to  that  exist- 
ing between  water  and  hydrogen  peroxide.  C.  H.  B. 
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Gold,  Alunite,  and  Sulphur  from  New  South  Wales,  and 
Native  Antimony  from  Queensland.  By  R.  W.  E.  Macivor 
(Chem.  News,  57,  64). — Gold  occurs  at  GumdagaL,  in  New  South 
"Wales,  in  fine  flakes  irregularly  distributed  through  a  matrix  of  sei-- 
pentine,  and  varying  in  quantity  from  a  few  pennyweights  to  several 
ounces  per  ton.  The  serpentine  is  associated  with  an  abundance  of 
asbestos,  and  appreciable  quantities  of  gold  have  also  been  found  in 
some  specimens  of  the  latter  mineral.  Sulphur  and  alunite,  yielding 
its  own  weight  of  alum  perfectly  free  from  iron,  have  been  found  in 
considerable  quantities  in  Gloucester  Co.,  N.S.W.  The  alunite  is 
generally  quite  white,  but  sometimes  has  a  very  slight  pinkish  hue, 
probably  due  to  a  trace  of  manganese. 

The  author  has  examined  some  very  pure  specimens  of  antimony 
from  Northern  Queensland  ;  all  seemed  to  be  water- worn,  and  some 
consisted  of  the  metal  only,  others  of  the  metal  associated  either  with 
calcium  carbonate  or  quartz.  D.  A.  L. 

Stromeyerite  from  Zacatecas  in  Mexico.  By  G.  A.  Konig 
(Jahrh.  f.  Mm.,  1888,  i,  Ref.,  190,  from  Froc.  Acad.  Nat.  Sci.   Fhila- 
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1-29 
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0-11 
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delpJiia,  1886,  281). — The  specimen  analysed  consisted  of  long,  pris- 
matic crystals,  with  broken  ends,  planted  on  quartz.  The  mineral  has 
no  cleavage ;  its  colour  is  iron-grey,  its  hardness  3-5,  and  its  sp.  gr. 
6-23.     Analysis  gave  the  following  results  : — 

S.  Cu.  Ag.  Insoluble.  Total. 

15-81         33-69        50-18  0-26  99-94 

which  corresponded  with  the  formula  CuAgS.  B.  H.  B. 

New  Mineral  in  the  St.  Bernard  Lode  at  Hausach.    By  F.  V. 

Sandberger  (Ghem.  Centr.,  1887,  1568 — 1569,  from  Ost.  Zeit.,  35, 
528 — 533). — The  new  mineral,  which  the  author  names  Metalonchidite, 
consists  of  rhombic  crystals  like  radiating  pyrites,  but  distorted  in 
the  macrodiagonal  axis,  with  irregular  fracture,  and  hardness  =  7  ; 
sp.  gr.  =  5-08.  They  are  of  zinc- white  colour,  and  metallic  lustre,  and 
give  on  analysis — 

S. 
49-56 

If  the  mineral  is  regarded  as  an  isomorphous  mixture  of  FeS2  with 
FeAs3,  the  following  formula,  25FeS2  +  lFe(Ni,Cu,Pb,Ag)As3,  which 
nearly  approaches  the  formula  of  the  lonchidite, 

(22FeS.,  +  lFe(Co,Cu,Pb), 

is  obtained.  The  occurrence  of  silver  and  traces  of  gold  and  platinum 
in  metalonchidite  is  worthy  of  notice.  J.   P.  L. 

Association  of  Fluorspar  with  Babel  Quartz  at  Ville-Vieille, 
near  Pont  Gibaud.  By  F.  Gonnard  (Compt.  rend.,  106,  558 — 560). 
— The  lead  mines  at  Ville-Yieille  yield  crystals  of  fluorspar  with 
crystals  of  quartz  embedded  in  their  surfaces.  These  quartz  crystals 
are  arranged  more  or  less  regularly  en  echelon.,  just  as  in  many  English 
specimens.  The  author  considers  that  the  mode  of  occurrence  indi- 
cates that  the  crystallisation  of  the  quartz  was  simultaneous  with  that 
of  the  fluorspar,  and  not  subsequent  to  it.  Similar  relations  were 
observed  to  exist  between  crystals  of  quartz  and  crystals  of  chaK^o- 
pyrites  from  Weardale.  C.  H.  B. 

Caracolite  and  Percylite.  By  M.  Websky  (Jahrh.  f.  Uin.,  1888, 
i.  Ret".,  202 — 203,  from  Akad.  Wiss.  Berlin,  1886). — At  Carocoles," in 
Chili,  the  rare  mineral,  percylite,  occurs  in  small,  azure-blue  cubes  in 
association  with  colourless  crystals  of  caracolite.  The  composition  of 
percylite  is  expressed  by  the  formula  PbsOCl  -\-  CujOCl  +  xHiO, 
that  of  caracolite  by  the  formula  HPbOCl  +  N^agSOi.  The  sp.  gr.  of 
caracolite  is  approximately  5-1.  The  crystals,  which  appear  as  though 
hexagonal,  belong  really  to  the  rhombic  system.  The  axial  ratio  is 
0-5843  :  1  :  0-4213.     (Compare  Sandberger,  Abstr.,  1887,  902.) 

B.  H.  B. 

Artificial  Rubies.  By  E.  Fremy  and  A.  Vernbuil  (Gompt.  rend., 
106,  565 — 567). —  The  rubies  were  obtained  in  the  usual  way  by  the 
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action  of  barium  fluoride  on  alumina  mixed  with  traces  of  potasfiium 
dicliromate.  The  regularity  of  crystallisation  depends  on  the  proper 
regulation  of  the  temperature.  The  product  is  a  porous,  friable  mass, 
filled  with  geodes  containing  the  rubies,  which  are  separated  by  levi- 
gation.  The  rubies  form  transparent,  regular,  rhombohedral  crystals 
of  a  red  colour,  which  become  dark  on  heating,  but  lighter  again  on 
cooling,  like  the  natural  gem.  They  are  as  hard  as  natural  rubies, 
and  scratch  topaz.  C.  H.  B. 

Mineralising  Action  of  Alkaline  Sulphides:  Formation  of 
Cymophane.  By  P.  Hautefeuille  and  A.  Perrey  {Compt.  rend., 
106,  487 — 489). — Alkaline  sulphides  fused  in  a  carbon  crucible  dis- 
solve alumina  at  a  dull  red  heat,  and  at  higher  temperatures  crystals 
of  corundum  are  obtained.  The  presence  of  an  alkaline  carbonate 
retards  the  mineralising  action,  and  a  greater  proportion  of  the  alumina 
forms  soluble  compounds. 

Beryllia  likewise  dissolves  in  fused  alkaline  sulphides,  and  is  con- 
verted into  crystals,  the  proportion  converted  into  soluble  compounds 
being  less  than  in  the  case  of  alumina,  and  independent  of  the  pre- 
sence or  absence  of  alkaline  carbonates.  The  crystals  of  beryllia  thus 
obtained  are  colourless,  transparent,  and  uniaxial,  with  positive  com- 
pensation. The  common  form  is  a  hexagonal  pyramid,  modified  by 
faces  on  the  edges  of  one  of  the  bases,  but  the  exact  form  depends  on 
the  temperature,  and  also  on  the  presence  or  absence  of  alkaline  car- 
bonates. 

A  mixture  of  alumina  and  beryllia  when  dissolved  in  f  ased  alkaline 
sulphides  yields  crystals  with  all  the  physical  and  chemical  charac- 
teristics of  cymophane.  They  are  colourless  and  slightly  opalescent, 
rhombic  plates  with  a  brilliant,  adamantine  lustre.  Good  results  are 
obtained  with  a  mixture  of  100  parts  of  alumina,  40  parts  of  beryllia, 
650  parts  of  potassium  sulphate,  and  150  of  carbon.  The  product 
is  treated  with  acidified  water,  and  the  uncombined  beryllia  is  re- 
moved by  treatment  with  warm,  dilute,  sulphuric  acid  and  the  carbon 
by  calcination.  Cj^mophane  is  always  obtained,  even  in  presence  of  a 
large  excess  of  alumina  and  a  very  small  quantity  of  beryllia.  If  an 
excess  of  beryllia  is  present,  it  becomes  crystalline.  Alkaline  carbo- 
nates reduce  the  yield  of  cymophane  and  increase  the  proportion  of 
crystallised  beryllia.  C.  H.   B. 

Jacobsite  from  the  Sjo  Mine.  By  L.  J.  Igelstrom  (Jahrb.  f. 
Mill.,  1888,  i,  Ref.,  184,  from  Bull.  soc.  jranq.  min.,  10,  170 — 174). — 
In  the  Sjo  mine,  Orebro,  Sweden,  microscopic  crystals  of  jacobsite  are 
found  in  calcite  in  the  veins  of  hausmannite,  associated  with  scheelite, 
polyarsenite,  pyrrhoarsenite,  tephrite,  and  iron  glance.  This  jacobsite 
contains  more  manganous  oxide  than  the  jacobsites  of  Langban  and 
Jacobsberg.     The  best  analyses  gave  the  following  results  : — 


MnjOs. 

FeoOa. 

MnO. 
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1842 

51-54 

30-04 
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12-84 

56-25 

30-91 

100-00 
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I  after  dednctuig  0'9  per  cent,  of  tephrite ;  II  after  deducting 
2'5  per  cent,  of  tephrite  and  4*9  per  cent,  of  calcite.  B.  H.  B. 

Jacobsite  from  Nordmarken.  By  L.  J.  Igelstkom  {Jahrh.  f.  Min., 
]888,  i,  Ref.,  184,  from  Bidl.  soc.  franq.  min.,  10,  184— 186).— Com- 
pact masses  of  jacobsite  from  ]S'ordmarJ<:en  in  Sweden  have  the  com- 
position expressed  bj  the  formula  MnaO^  +  2Fe304  +  6MnO,Feo03, 
which  is  somewhat  analogous  to  that  of  the  franklinite  of  New 
Jersey.     The  percentages  found  by  the  author  on  analysis  were — 

FesOg.  MnsOg.  MnO. 

68-86  8-00  23-14 

The  percentage  of  ferrous  oxide  found  is  not  stated. 

B.  H.  B. 

Two  Varieties  of  Goethite  from   Sadne   et  Loire.    By  A. 

Lacroix  (Jahrh.  f.  Min.,  1888,  i.  Ret.,  182—183,  from  Bull.  soc. /rang, 
min.,  8,  41). — At  Chizeuil  the  author  has  found  chocolate-brown  to 
yellow,  fibrous  goethite  having  the  following  composition  : — 

FeoOg.  HoO.  Total.  Sp.  gr. 

&7-0  13-0  100-0  4-32 

This  mineral  the  author  classes  as  lepidocrocite.  At  Romaneche, 
small  geodes  of  lisematite  are  covered  with  a  velvety,  chestnut- brown 
layer  resembling  the  goethite  of  Przibrara.  B.  H.  B. 

Pseudomorphs  after  Marcasite.  By  E.  Cohen  (Jahrb.  f.  Min., 
1888,  i,  Ref.,  174 — 175,  from  Situngsher.  nat.  Vere%7is  Neu-Vorpommern 
u.  Rugen). — The  concretions  of  marcasite,  usually  unaltered,  in  the 
chalk  of  Riigen  are  at  Arkona  altered,  and  form  a  brownish-yellow 
substance  resembling  yellow  ochre.  Usually  all  the  marcasite  has 
disappeared,  and  the  concretion  forms  a  pseudomorph,  in  the  interior 
of  which  the  radial  structnre  of  the  marcasite  may  be  detected. 
Analysis  gave  the  following  results  : — 


SiOn. 

SOg. 

FeaOg. 

Hp. 

Loss  on  ignition. 

Total. 

9-30 

4-30 

66-80 

6-70 

13-72 

100-82 

The  substance  thus  appears  to  be  a  mixture  of  9-88  silica,  11-93 
copiapite,  and  78-19  limonite.  B.  H.  B. 

Occurrence  of  Epsomite  on  White  Island,  New  Zealand. 
By  R.  W.  E.  Macivor  (Chem.  News,  57,  114;  compare  this  vol., 
p.  427). — Epsomite,  MgS04,7H20,  is  met  with  in  many  places  as  an 
efflorescence  on  the  gjpsum- covered  floor  of  the  crater.  It  contains  a 
distinct  trace  of  ferrous  sulphate.  D.  A.  L. 

Mineralogical  Notes.  By  F.  A.  Genth  (Jahrb.  f.  Min.,  1888,  i, 
Ref.,  187— 188,  from  Proc.^mer.  Fhil.  Soc,  24,  23).— 1.  Mimetesite 
2)seudumorphous  after  Anglesite. — These  crystals  occur  with   the  reni- 
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form   tinstone   of    Durango,  Mexico,    and   exhibit   the   combination 
f*oo,  |Poo.     Analysis  gave  the  following  results  : — 

A82O5.  P0O5.  PbO.  CaO.  CI.         Ignition. 

24-97        0-05        71-40        0'57         7-47        0-37 

Together  with  0-65  per  cent,  of  clay  and  tin  oxide. 

2.  Vanadiniie. — Analyses  are  given  of  vanadinite  from,  I,  Pinal  Co., 
Arizona  (brown)  j  II,  Pinal  Co.  (orange)  ;  III,  Yavapai  Co.,  Arizona 
(olive-green). 


V2O5. 

AsoOa. 

P2O5. 

PbO. 

CuO. 

CI. 

Fe,03. 

Less  0. 

Total. 

I. 

16-98 

3-06 

0-29 

77-49 

— 

2-41 

0-48 

0-55 

100-16 

II. 

17-16 

4-30 

trace 

77-47 

— 

2-46 

— 

0-56 

100-S3 

:ii. 

18-64 

trace 

0-72 

77-96 

0-18 

2-69 

0-04 

0-61 

99-62 

3.  Cuprodescloizite,  from  San  Lais  Potosi,  Mexico,  occurs  as  a 
radiated  incrustation  1  to  10  mm.  thick,  of  a  yellowish-brown  colour 
and  resinous  lustre.     Sp.  gr.  6-203.     Analysis  gave — 

V2O5.       AS2O5.         P2O5.         PbO.         CuO.         ZnO.         H2O.  Total. 

19-99       3-63         013       54-52       6-58       12-70       2-62         100-17 

These  numbers  are  in  accord  with  the  formula  of  descloizite, 
(PbCuZn)20H(VAsP)04,  and  confirm  the  accuracy  of  the  former 
analyses  of  this  mineral  by  Rammelsberg  and  Penfield. 

4.  Fseudomorphs  of  iron  'pyrites  after  magnetic  pyrites,  from  Sulphur 
Creek,  Colusa  Co.,  California.  The  occurrence  of  iron  pyrites  in 
small,  hexagonal  tablets,  1  mm.  in  diameter,  with  rough  basal  planes 
and  smooth  prism  planes,  is  regarded  as  a  pseudomorph  after  magnetic 
pyrites. 

5.  Hessite  from  the  West  Side  Mine,  Tombstone,  Arizona,  occurs  in 
quartz  with  cerargyrite  and  grains  of  gold.  Sp.  gr.  8-359.  Analysis 
gave — 

Ag.  Pb.  Te.  Total. 

62-87        0-28        37-34        100-49 

6.  Tapalpite  from  the  Sierra  de  Tapalpa,  Mexico.  This  rare  mineral 
occurs  with  iron  pyrites,  galena,  quartz,  and  silicates.  From  analyses 
of  impure  material,  the  formula  Ag3Bi(TeS)3  is  deduced.  The  sp.  gr. 
of  the  pure  mineral  is  7-/5. 

7.  Allanite  from  Statesville,  North  Carolina,  occurs  with  zircon 
crystals.  It  is  brown-black  in  coloiu',  has  a  sp.  gr.  of  363,  and  gave 
on  analysis  the  following  results  :  — 

Ce^Oa  +  DioOa  + 
SiOs.         AI2O3.       Fe^Og.  La.03.  YaOa  +  EraOg.       FeO.         MnO. 

31-68      17-33      7-05  18-99  1-12  1011       1-03 


CaO.  MgO.        NaoO.         HjO.  Total. 

10-78         0-54        0-21         1-46         lOU-30 


B.  H.  B. 
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Pyrrhoarsenite,   a    New  Mineral   from   the    Sjo    Mine.     By 

L.  J.  Igelstrom  (Jahrb.  f.  Min.,  1888,  i,  Ref.,  184—185,  from  Bull, 
soc.  frauQ.  min.,  9,  218 — 220). — This  mineral  occurs  with  barytes, 
tephroite,  calcite,  and  hausmannite  in  narrow  veins  in  the  Sjo  Mine. 
Optically  it  resembles  the  berzeliite  of  Langban.  Its  hardness  is  4. 
Analysis  gave  the  following  results  : — 

AS2O5  +  Sb.05.      MnO.  CaO.  MgO.         SiOg.         H.O.  Total. 

58-06^         17-96       18-68        3-58        1'02       0-85        100-15 

The  mineral  is  thus  an  antimony-bearing  berzeliite  rich  in  manga- 
nese, and  having  the  formula  (CaMnMg)3(AsSb)208  (compare  Abstr., 
1887,  902).  B.  H.  B. 

Pleochroism  of  Biotite.  By  E.  Cohen  (JaJirh.  f.  Min.,  1888,  i, 
Mem.,  165 — 169). — In  cordierite  and  in  muscovite,  it  is  easy  to  prove 
by  heating  that  the  pleochroic  borders  first  described  by  Rosenbusch 
are  due  to  organic  matter.  In  biotite,  however,  this  phenomenon  can 
only  be  explained  with  difficulty,  heating  with  a  Bunsen  burner 
giving  a  negative  resulc.  This  fact  has  induced  Michel- Levy  and 
others  to  conclude  that  the  pleochroic  portions  of  biotite  are  due,  not 
to  organic  mattei',  but  to  a  concentration  of  ferriferous  mica  mole- 
cules. In  biotite  of  the  granite-porphyries  and  gneisses  of  Urbies  in 
Lower  Alsace,  such  pleochroic  borders  are  extremely  abundant,  and  a 
number  of  sections  have  been  examined  by  the  author.  When  a  thin 
section  that  has  been  carefally  cleaned  with  ether  is  treated  with 
dilute  hydrochloric  acid  at  a  gentle  heat,  a  period  will  be  reached  in 
which  the  biotite  becomes  considerably  lighter  in  colour,  although 
the  pleochroic  border  presents  no  change.  Even  when  the  biotite 
is  completely  bleached,  as  long  as  the  structure  and  double  refrac- 
tion remain,  the  pleochroic  border  will  be  unchanged.  The  latter 
disappears  only  when  the  section  is  strongly  heated  and  then  treated 
with  dilute  hydrochloric  acid  until  the  transparency  is  recovered. 
These  experiments  show  that  the  pleochroic  borders  in  biotite  are  due 
to  organic  matter  whose  decomposition  requires  a  higher  temperature 
than  that  of  muscovite  or  of  cordierite.  B.  H.  B. 

Manganese-zinc-serpentine  from  Franklin,  New  Jersey.    By 

G.  A.  KoNiG  (Jahrb.  f.  Min.,  1888,  Ref.  189,  from  Froc.  Acad.  Nat. 
Sci.  Philadelphia,  1886,  355). — The  material  analysed  was  a  compact, 
dark- brown  serpentine,  which  in  thin  section  exhibited  a  few  grains 
of  frankliuite  and  of  garnet.  The  analytical  results  were  as  fol- 
lows : — 

SiOs. 
41-70 


MgO. 

MnO. 

ZnO. 

H20. 

Franklinite. 

Pyroxene.        Total. 

29-24 

6-91 

3-10 

14-04 

4-15 

105          100-16 
B.  H.  B. 

Chrysocolla  from  California.  By  E.  Jannetaz  (Jahrb.  f.  Min, 
1888,  i,  Ref.,  183—184,  from  Bull.  soc.  /rang,  min.,  9,  211—213).— 
A  specimen  of  opal  mixed  with  the  hydra  ted  cupper  silicate  contained 
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18  per  cent,  of  water.  The  mixture  had  the  following  percentage 
composition : — 

SiOo.  CuO.  H2O.         FejOa.     CuCl.     CaCOg.       Total. 

49-1         30-4  1&-0         1-2         0-9         0'5         100- 1 

In  thin  sections,  the  copper  silicate  appears  in  radiated  fibres  having 
the  same  optical  character  (negative)  as  a  dioptase  cat  perpendicular 
to  its  axis.  Chrysocolla  from  Chili  and  from  Siberia  exhibit  similar 
optical  characters.  B.  H.  B. 

Analysis  of  Chiastolite.  By  W.  MOller  (Jahrb.  f.  Min.,  1888, 
i,  Ref.,  175 — 176). — The  author  gives  the  following  analysis  of  01447 
gram  of  chiastolite  from  the  Alexandovski  mine  at  Nertschinsk  :  — 

Si02.  ALO3.         FeaOg.     Loss  on  ignition.        Total. 

34-85        62-28        085  0*89  98-87 

Very  similar   results   are   obtained  on   analysing   the  andalusite  of 
Brazil.  B.  H.  B. 

Sanidinites  from  Sao  Miguel.  By  A.  Osann  (Jahrh.  f.  Min., 
1888,  i,  Mem.,  117 — 130). — The  sanidinites  examined  form  part  of 
the  series  collected  in  the  Azores  by  Reiss  and  Hartung.  Their 
structure  is  holocrjstalline-granular.  There  is  no  amorphous  cement- 
ing material,  and  no  trace  of  porphyritic  structure.  Among  the  con- 
stituents of  the  rock,  sanidine  predominates,  then  follows  hornblende 
or  sometimes  augite.  All  the  rest,  including  mica  and  quartz,  are 
subordinate.  The  accessory  minerals  are  sodalite,  zircon,  pyrrhite, 
lavenite,  titaniferous  iron  ore,  and  apatite.  The  sanidine  is  colour- 
less and  glassy,  and  on  analysis  gave  the  following  results  : — 


SiOs. 

Al.Oa  +  FeoOg. 

CaO. 

Na.,0. 

K^O. 

Total. 

Sp.gr. 

65-74 

20-26 

0-25 

6-63 

6-14 

99-02 

2-57 

With  regard  to  their  geological  occurrence  and  their  mineralogical 
composition,  the  sanidinites  form  well-characterised  rocks.  At  the 
Laacher  See,  in  the  Rhone,  at  Vesuvius,  and  at  Sao  Miguel,  they 
always  occur  in  the  form  of  loose  blocks,  and  have  never  been  found 
in  place.  B.  H.  B. 

Copper  Ores  containing  Tourmaline  from  Tamaya  in  Chili  ; 
Geological  Occurrence  of  Boron  Minerals.  By  A.  v.  Groddeck 
{Ghem.  Centr.,  1887,  1518—1519,  from  Zeit.  Geol  Ges.,  39,  237— 
266). — The  tourmalines  are  of  microscopic  size  (0*1  to  0-5,  in  excep- 
tional cases  2  mm.  long,  0*05  to  0-1  mm.  broad).  They  occur  in  (1) 
copper  sulphides  (copper  pyrites,  purple  copper  ore,  and  copper 
glance),  (2)  in  the  oxidised  copper  ores  at  the  outcrop  of  the  lode,  (3) 
in  the  lode  minerals  (calcite  and  quartz),  (4)  in  the  matrix.  Au 
analysis  gave — 

SiOo.         Al.^Og.         B.Pa.         FeO.        CaO.       MgO.     Na^O.       KjO.       HjO. 

36-i4      32-22      1087      8-31       0*79      3-92      3-i4      0*22      3*89 

Total.         Sp.  gr. 

99-70.         3-2.       Traces  of  fluorine. 
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A  calcite  from  the  Murcielagos  mine  of  an  ant.braconite  colour 
proved  to  be  mixed  with  copper  glance  and  tourmaline.  In  round 
numbers,  22  per  cent,  of  copper  glance,  36  per  cent,  tourmaline,  and 
42  per  cent,  calcite. 

From  the  spathose,  quartzose,  micaceous,  and  chloritic  matrix, 
and  partition  rocks  of  the  lode,  the  following  were  submitted  to 
analysis : — 

I.  A  white,  clear  rock,  consisting  of  92  per  cent,  potash  mica 
(sericite),  3  per  cent,  calcite,  and  5  per  cent,  of  silica  (opal  ?). 

II.  The  pure  mica  of  the  foregoing  rock,  which,  however,  still 
contained  some  purple  copper  ore,  chlorite,  and  opal  (?) 

III.  A  porphyritic  rock,  in  the  crystalline  matrix  of  which  quartz, 
orthoclase,  plagioclase,  and  titanic  iron  were  embedded. 

IV.  A  rock  similar  in  structure  to  No.  Ill,  the  felspar  and  matrix 
of  which  are  changed  into  a  fine-grained  aggregate  of  quartz,  sericite, 
and  carbonate. 

V.  A  solid  porphyritic  rock,  in  the  grey  matrix  of  which  plagioclase, 
magnetic  iron  ore,  titanic  iron,  and  hornblende  are  embedded. 

VI.  A  decomposed  porphyritic  rock  consisting  essentially  of  quartz 
and  mica  minerals,  but  also  containing  some  tourmaline. 


I. 

IL 

IIL 

lY. 

V. 

VI. 

SiOa... 

43-88 

42-61 

75-93 

63-85 

59-54 

66-44 

AI2O3  .  . 

31-43 

34-02 

13-26 

17-51 

1309 

17-43 

Fe^Oa  .  . 

3-57 

3-87 

1-47 

1-94 

4-74 

2-10 

FeO  .  . . 

0-88 

0-95 

0-68 

0-18 

6-13 

1-60 

MnO  .. 

— 

— 

trace 

trace 

0-49 

— 

MgO  .. 

0-65 

0-70 

— 

— 

1-33 

3-70 

CaO... 

373 

2-42 

1-11 

0-96 

3-81 

0-65 

K2O  ... 

10-35 

11-20 

319 

4-77 

3-86 

476 

Na,0  . . 

2-Ul 

2-18 

3-13 

0-25 

5-88 

0-99 

HX) . . . 

1-89 

2-05 

0-44 

1-02 

0-68 

2-13 

CO2  .  . . 

117 

— 

0-51 

8-41 

0-18 

0-10 

Total..      99-56       lOO'OO        99-72         99-73       100-32      99-902 

Ko.  Ill  contains  traces  of  Ti02 ;  IV,  0*84  of  copper  pyrites ;  V, 
0-59  P2O5;  VI,  traces  of  S11O2  and  P0O5. 

Besides  the  rocks  analysed,  which  may  be  perhaps  regarded  as 
dioritic  porphyrites,  gabbro  was  found  under  the  Tamaja  rocks,  but 
pure  diorite  and  syenite,  which  have  been  previously  described,  were 
absent.  Tourmaline  was  absent  from  all  the  solid  partition  rocks,  and 
they  were  free  from  boron.  The  mineral  is  limited  to  the  lode,  lode 
minerals,  and  matrix  of  the  ore.  The  question  of  the  formation  of 
the  lodes,  whether  by  lateral  secretion  or  by  the  rise  of  hot  springs, 
the  author  leav^es  opens,  but  he  considers  the  question  of  their  forma- 
tion from  the  activity  of  fumaroles  to  be  excluded. 

A  geological  grouping  of  boron  minerals  is  also  given. 

J.  P.  L. 

The  Basalts  of  Alsace.  By  G.  Linck  {Jahrh.  f.  Min.,  1888,  i, 
Ref.,  235 — 236,  from  Miith.    Commission  geol.  Landesunters.  Elsass- 
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Lothringefi,  7,  49 — 68). — In  Alsace,  basalt  occurs  only  in  two  places — 
at  E/eichshofen  in  Lower  Alsace,  and  at  Reichenweier  in  Upper 
Alsace.  The  basalt  from  the  former  locality  is  a  felspar-basalt 
(Analysis  I),  whilst  the  basalt  of  Reichenweier  is  a  limburgite 
(Analysis  II),  similar  to  that  occurring  at  1^'orst  in  the  Palatinate. 


SiOa. 

TiOs. 

AI2O3.  FeO  +  Fe^Oa.  CaO. 

MgO. 

E2O. 

NaoO. 

HjO.    Total. 

I.  62-60 

0-57 

]417      11-38       917 

6-37 

1-06 

2-90 

2-08    100-30 

II.  42-30 

1-51 

12-74      10-60     13-01 

12-74 

0-94 

2-65 

2-54      99-03 
B.  H.  B. 

Quartz  Conglomerate  from  Witwatersrand,  Transvaal.     By 

P.  Holland  {Chem.  News,  57,  76—77). — The  Witwatersrand  reefs 
consist  mainly  of  loose  quartz  conglomerate  varying  in  colour  from 
light  yellow  to  dark-reddish  or  purplish-brown.  A  specimen  of  the 
dark  variety  consisted  of  water  worn  quartz  pebbles  and  angular  frag- 
ments of  coarse-grained  quartzose  sandstone  of  various  sizes,  mixed 
with  siliceous  matrix  material.  Scales  of  mica  were  also  detected, 
but  there  was  no  "visible  gold."  The  sample  as  received  contained 
slightly  more  than  15  dwts.  of  gold  per  ton  ;  whilst  those  portions  of 
the  specimen  passing  through  a  5-inch  mesh  sieve  (amounting  to 
about  half  the  original),  contained  about  1  oz.  3  dwts.  of  gold  per  ton, 
and  had  the  following  general  composition  : — 

SiOo.        AI2O3.      ¥e.Py      TiO.2.      MnO.      CaO.        MgO.       K^O.      Na^O. 
85-72       4-27       6-18       0-12       0-03      0  01      trace      0-23       0-32 

Organic  matter.      Water.         Total. 

0-29  2-56        99-73 

The  gold  is  found  chiefly  in  the  matrix  material.  D.  A.  L. 

Chloritoid-schist  from  Grossarl.  By  A.  Cathrein  (Jahrb.  f. 
Min.,  ly88,  i,  Ref.,  242,  from  Tschermak's  min.  Mitth.,  8,  331—337). 
— In  the  Grrossarl  valley,  Salzburg,  a  schist  occurs  containing  numerous 
dark-green  groups  of  chloritoid  crystals  in  a  yellowish-white  ground- 
mass.  The  latter  consists  of  quartz,  rutile,  titanite,  iron  pyrites,  and 
titaniferous  iron  ore.  The  pulverised  rock  was  boiled  in  dilute 
sulphuric  acid,  all  the  chloritoid  and  ore  together  with  some  titanite 
and  rutile  passing  into  solution.  The  soluble  part  (I)  and  the  in- 
soluble (II)  gave  on  analysis  the  following  results: — 


SiOj. 

TiOs. 

AI0O3. 

FeO. 

CaO. 

MgO. 

H,0. 

Total. 

I. 

25-50 

1-88 

38-69 

27-19 

0-40 

0-U8 

6-67 

IOU-41 

II. 

92-82 

6-93 

— 

— 

0-76 

— 

^  — 

100-51 

Calculated  from  I,  the  formula  of  the  chloritoid  is  approximately 
H2FeAloSi07.  The  composition  of  the  rock,  calculated  from  I  and  II, 
is  63-98  per  cent,  of  chloritoid,  30-16  of  quartz,  4*03  of  rutile  and  ore, 
and  183  of  titanite.  Thus  the  proportion  of  chloritoid  is  greater  than 
in  any  chloritoid  schists  known  elsewhere.  B.  H.  B. 
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Labrador-porphyries  of  the  Vosges.  By  A.  Osann  (Jahrb.  f. 
Mi7i.,  1888,  i,  Ref.,  237—239;  from  Abhdl  geol.  Specialharte  Elsass- 
Lothringen,  3,  pt.  2). — The  so-nalled  labrador-porphyries  occur  in 
the  Southern  Yosges,  near  the  Sulzer  Belchen,  within  a  highly  con- 
torted series  of  culm  rocks.  The  rocks  examined  by  the  author  were 
found  in  the  vicinity  of  Gebweiler,  Masmiinster,  the  Rossberg,  Seewen, 
and  St.  Amarin.  They  have  a  brown,  green,  or  grey  colour,  and 
consist  principally  of  plagioclase  and  augite.  The  plpgioclase  appears 
to  be^labradorite,  its  extinction  being  5°  to  8°  on  OP,  and  19°  to  24° 
on  ooPco.  The  results  of  an  analysis  of  unaltered  plagioclase  from 
the  brown  porphyry  of  the  Rimbachthal  w^ere  as  follows  : — 


SiO^. 

AI2O3. 

Fe.Oa. 

CaO. 

NaoOg. 

K20. 

Total. 

54-09 

28-98 

0-94 

9-13 

5-19 

1-19 

99-52 

Erom  these  results  the  author  deduces  the  composition 

20r,lMb,lSAn. 

The  augite  in  the  rock  is  found  by  analysis  to  have  an  intermediate 
place  between  the  diopside-like  augites  in  granite  and  the  augites  in 
diabase.  B.  H.  B. 


Analysis  of  Shotley  Bridge  Spa  Water.  By  H.  Peile  (/.  80c. 
Ghevi.  hid.,  7,  14). — The  water  when  first  collected  is  perfectly  clear, 
but  has  a  slightly  brown  tinge.  It  has  a  strong,  ferruginous  taste, 
which  it  loses  on  standing,  when  the  taste  of  common  salt  may  be 
readily  detected.  The  sp.  gr.  at  15-5°  is  1-00197,  the  temperature  at 
the  well  10°,  the  air  at  the  time  of  observation  being  14°.  The  water 
has  for  many  years  been  used  by  persons  suffering  from  rheumatism 
and  skin  diseases.  The  analysis  of  the  water  in  grams  per  litre,  and 
the  percentage  composition  of  the  solid  residue  dried  at  180°  (2*484 
grams  per  litre)  gave — 


BaCl2. 

NH4CI. 

CaCls. 

LiCl. 

MgCL.          KCL 

Water  . . 

.      0-0569 

0-0042 

0-2632 

0-0065 

00437       0-0513 

Residue. 

.      2-29 

— 

10-95 

0-26 

1-76          2-06 

KaCl. 

CaHsCCOs). 

.      CaCOg. 

MgHsCCOs),.     FeH.,(C0.,)2. 

Water  . . 

.      1-7333 

0-3964 

— 

traces 

0-155 

Residue . 

.    69-77 

— 

11-08 

— 

— 

MnHsCCOa) 

2.       Fe^Og. 

MgBrs. 

Mgl2. 

MgCOg.           Si02. 

Water  . . 

traces 

— 

0-0075 

0-000056 

—         traces 

Residue. 

— 

0-62 

0-30 

0-002 

traces      traces 

Albuminoid 

P2O5. 

Mn.            NH3.             Total  COg. 

Free  COj.      Totals. 

Water  . . 

traces 

— ■         traces 

0-3340 

U-0833            — 

Residue . 

traces 

traces 

— 

.  — 

—         99-092 
D.  B. 

Chemical  Composition  of  the  Water  composing  the  Clyde 
Sea  Area.     By  A.  Dickie  {Froc.  Roy.  Soc.  Edin.,  124,  422—427). 
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Organic    Chemistry. 


Fire-damp.  By  B.  Franke  (/.  pr.  Chem.  [2],  37,  91—101, 
113 — 136). — The  author  has  made  an  elaborate  series  of  experiments 
on  the  origin  of  fire-damp.  Examination  and  analyses  of  many 
samples  of  gas  taken  from  mines  under  different  conditions  show  that 
they  may  be  roughly  classified,  according  to  the  nature  of  the  gas 
contained  in  the  coal,  under  the  three  following  heads  : — (1)  Mines, 
the  coal  of  which  gives  an  incombustible  gas  consisting  of  much 
nitrogen  and  little  methane.  (2)  Mines,  the  coal  of  which  gives  a 
combustible  gas,  not  capable  however  of  forming  an  explosive  mixture 
with  air.  In  such  mines,  the  coal  should  be  Avorked  in  ascending 
galleries  and  the  eflBciency  of  the  ventilation  occasionally  checked  by 
analysis  of  the  air.  (3)  Mines,  the  coal  of  which  gives  gases  rich  in 
methane  and  forming  explosive  mixtures  with  air.  In  mines  of  this 
class,  safety  lamps  must  be  used  together  with  a  perfect  system  of 
exhaust  ventilation  from  every  point  at  which  coal  is  worked. 

G.  t:  m. 
Decomposition,  of  Chloroform  by  Alcoholic  Potash.    By  L. 

DE  St.  Martin  {Gompt.  rend.,  106,  492 — 495). — A  solution  of  potas- 
sium hydroxide  in  alcohol  of  60°  decomposes  chloroform  slowly  but 
almost  completely  at  the  ordinary  temperature,  and  decomposition  is 
rapid  at  100°.  If  the  strength  of  the  potash  solution  is  known,  the 
excess  may  be  determined  by  titration,  using  phenolphthalein  as 
indicator,  and  after  the  liquid  has  been  carefully  cooled  the  amount  of 
the  potassium  chloride  formed  may  be  estimated  by  silver  nitrate 
solution  with  potassium  chromate  as  indicator.  In  the  cold  solution 
the  alcohol  and  potassium  formate  have  ho  effect  on  the  titration.  In 
order  to  employ  this  method  for  the  estimation  of  chloroform,  the 
latter  is  heated  with  the  alcoholic  potash  in  sealed  tubes,  and  the 
excess  of  potash  and  amount  of  chloride  formed  are  estimated. 

In  order  to  determine  the  quantity  of  chloroform  vapour  in  air  or 
other  gases,  a  known  volume  of  the  gas  is  allowed  to  enter  a  vacuous 
globe  into  vp^hich  a  measured  quantity  of  alcoholic  potash  is  then 
introduced.  After  standing  for  eight  or  ten  days  an  aliquot  part  of 
the  potash  solution  is  withdrawn  and  titrated.  C.  H.  B. 

Purification  of  Chloroform.  By  H.  Werner  {Arch.  Plmrm.  [3], 
25,  1113 — 1115). — Th-e  method  of  purifying  chloroform  published  by 
the  author  in  1878  (Abstr.,  1878,  821)  affords  a  product  found  to  be 
perfectly  satisfactory  for  medicinal  use  during  10  years'  experience, 
even  if  an  isolated  sample,  may  barely  pass  the  phenolphthalein  tests 
given  by  Vulpius  (this  vol.,  p.  634).  J.  T. 

Geuther's  Views  on  the  Constitution  of  the  Nitro-deriva- 
tives  of  the  Adipic  Hydrocarbons.  By  V.  Meyer  {Annalen,  244, 
222 — 224). — A  reply  to  Gotting's  remarks  on  the  constitution  of 
nitroethane  (this  vol.,  p.  355). 
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Ethyl  Ferrocyanide.  By  M.  Freund  (Ber.,  21,  931—936).— 
When  a  carefully  cooled  alcoholic  solution  of  hydro f er roc y an ic  acid  is 
saturated  with  dry  hydrogen  chloride,  a  compound,  CigHisNr.OeFeCls, 
is  obtained  (compare  Bn^,  Amialen,  91,  253),  which  crystallises  in 
white  needles,  decomposes  into  its  constituents  on  exposure  to  the  air, 
and  when  heated  becomes  dark-blue,  and  at  a  higher  temperature 
glows,  leaving  a  pseudomorph  of  iron  oxide.  Alcoholic  ammonia 
converts  it  into  the  ammonium  salt,  (NH4)4FeCy6,2I^H4Cl.  Contrary 
to  Buff's  statement,  ethyl  ferrocyanide  is  not  formed  when  it  is 
dissolved  in  hot  alcohol  and  treated  with  ether,  since  the  product  is 
hydroferrocyanic  acid,  and  on  this  account  the  compound  is  to  be 
regarded  as  probably  analogous  in  constitution  to  the  imido-ethers, 
and  may  be  represented  by  the  formula  H4FeCfi(OEt)6(NH)6,2HCl. 
The  corresponding  methyl-,  propyl-,  and  amijl-derivaitWes  were  also 
prepared. 

Ethyl  ferrocyanid-e,  Et4FeCy6,  is  obtained  by  boiling  silver  ferro- 
cyanide with  ethyl  iodide  for  about  an  hour  until  the- product  begins 
to  be  coloured  blue.  It  crystallises  from  chloroform  by  spontaneous 
evaporation  in  large,  rhombic  forms,  decomposes  at  212 — 214°  with 
the  formation  of  ethylcarbamine,  and  is  readily  soluble  in  water, 
alcohol,  and  chloroform,  but  insoluble  in  etlier,  light  petroleum,  and 
carbon  bisulphide.  In  aqueous  solution,  it  yields  a  deep-violet  colour 
with  ferric  chloride,  and  a  white  precipitate  with  mercuric  chloride. 
Concentrated  sulphuric  acid  decomposes  it  wdth  the  formation  of 
carbonic  oxide  and  the  sulphates  of  iron,  ammonia,  and  ethylamine. 

When  finely  powdered  potassium  ferricyanide,  suspended  in  alcohol, 
is  saturated  with  dry  hydrogen  chloride,  a  compound,  Ci8H4oN606FeCl2 
or  CiftHiiNeOsFeCla,.  is  obtained,  which  crystallises  in  needles,  decom- 
poses very  readily,  and  in  its  other  properties- resembles  the  compound 
prepared  from  hydroferrocyanic  acid.  W.  P.  W. 

Ethyl  Platinocyanide.  By  M.  Freund  (Ber.,  21,  937—938).— 
The  compound  obtained  by  v.  Than  (Annalen,  107,, 315),  and  by  him 
termed  ethyl  platinocyanide,  most  probably  has  not  this  composition 
but  is  analogous  in  constitution  to  the  imido-ethers.  For  example, 
when  heated  on  a  water- bath  it  is,  converted  into  hydrogen  platino- 
cyanide, when  decomposed  with  water  it  yields  hydrogen  platino- 
cyanide and  alcohol,  and  on  treatment  with  alcoholic  ammonia  it  is  con- 
verted into  ammonium  platinocyanide  (compare  precedino-  Abstract). 

W.  P.  w. 
Formation  of  a  Glycol  in  the  Alcoholic  Fermentation  ^  of 
Sugar.  By  Henninger  and  Sanson  (Compt.  rend.,  106,  208 — 209). 
— Sugar  was  mixed  with  yeast,  and  after  15  days  tartaric  acid  was 
added.  When  fermentation  ceased,  the  product  was  fractionated  and 
the  portion  boiling  between  175°  and  182°  was  refractionated..  In 
this  way,  isobutylene  glycol  boiling  at  178' — 179°  was  obtained,  the 
yield  amounting  to  3"08  grams  per  kilo,  of  sugar.  C.  H.  B. 

Formose  and  Methylenitan.  By  0.  Iuoew  (J.  pr.  Ghem.  [2], 
37,  203 — 20G). — In  this  paper,  the  author  contests  the  opinion 
advanced  by  Tollens  (this  vol.,  p.  438),  that  formose  and  methylenitan 
are  identical.     The  reducing  power  of  formose  is  nearly  equal  to  that 
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of  dextrose,  it  lias  a  sweet  taste,  and  if  dried  carefallj,  so  as  to 
prevent  decomposition,  gives  on  analysis  numbers  corresponding  with 
the  formula  Co^nO,^.  Methylenitan  has,  on  the  other  hand,  a  bitter 
taste,  a  reducing  power  of  only  one-fifth  to  one-fourth  of  that  of 
dextrose,  does  not  yield  an  osazone,  and  is  represented  by  the  formula 
CeHioOs.  G.  T.  M. 

Alcoholic  rermentation  of  Galactose.  By  E.  Bourquelot 
(Gompt.  rend.,  106,  '283 — 286). — Pure  galactose  is  not  fermented  by 
either  high  or  low  beer  yeast,  but  if  the  galactose  is  mixed  with 
glucose  and  then  with  yeast  it  undergoes  alcoholic  fermentation. 
The  limit  of  fermentation  is  the  same  whether  the  glucose  and 
galactose  are  mixed  in  equal  proportions,  or  the  former  is  only  one- 
thirtieth  of  the  latter,  but  with  the  smaller  proportion  of  glucose 
about  thrice  the  time  is  required. 

Levulose  or  maltose  mixed  with  galactose  and  yeast  have  the  same 
effect  as  glucose,  and  bring  about  the  fermentation  of  the  galactose. 

C.  H.  B. 

Coinpoiinds  of  Sugars  with  Aldehydes  and  Acetones.  By 
H.  ScHiFF  (Annalen,  244,  19 — 28). — The  addition  of  a  small  quantity 
of  aldehyde  or  acetone  to  a  cold  concentrated  solution  of  glucose  or 
cane-sugar  in  strong  acetic  acid,  produces  a  gum-like  deposit  which 
adheres  to  the  sides  of  the  vessel.  By  washing  the  substance  with 
glacial  acetic  acid,  and  afterwards  treating  it  with  absolute  alcohol,  it 
solidifies  to  a  hygroscopic  mass  readily  decomposed  by  wat^r.  These 
compounds  contain  sugar  and  aldehyde  or  acetone  in  equal  molecular 
proportions.  Dextrose  forms  compounds  with  benzaldehyde,  salic- 
aldehyde,  cumaldehyde,  furfuraldehyde,  acetaldehyde,  ethyl  aceto- 
acetate,  and  camphor,  and  cane-sugar  combines  with  cenanthaldehyde, 
furfuraldehyde,  and  camphor.  Milk-sugar  does  not  form  similar  com- 
pounds, w.  c.  w. 

Bases  formed  by  Alcoholic  Fermentation.  By  E.  C.  Moein 
{Compt.  rend.,  106,  360 — 363). — A  quantity  of  crude  unwashed  fusel 
oil  boiling  at  130 — 135°  was  agitated  with  dilute  hydrochloric  acid, 
and  the  separated  acid  solution  distilled  until  the  last  traces  of  alcohol 
were  expelled.  It  was  then  made  alkaline  and  again  distilled,  when 
the  bases  passed  over  with  the  first  portions  of  the  distillate.  The  bases 
were  dried  over  potash  and  separated  into  three  fractions,  boiling 
respectively  at  155— 160°,  171— 172°,  and  185—190°.  Similar  pro- 
ducts were  obtained  from  both  washed  and  unwashed  fusel  oils,  but 
the  yield  was  smaller  in  the  case  of  the  former. 

The  base  boiling  at  171 — 172°  has  the  composition  of  C7H10N2.  It 
is  a  mobile,  colourless,  highly  refractive,  almost  neutral  liquid  with  a 
strong  disagreeable  odour  ;  sp.  gr.  =  0"9826  at  12°  ;  vapour-density 
4'16.  When  heated  with  hydrochloric  acid,  it  is  partially  decomposed 
with  formation  of  ammonium  chloride,  but  no  evidence  as  to  its  con- 
stitution is  obtained.  It  combines  with  ethyl  iodide,  forming  yellow 
needles  which  dissolve  in  water  and  alcohol  but  are  insoluble  in 
anhydrous  ether.  The  liydmcliloride  crystallises  in  slender,  white 
needles,  soluble  in  water  and  ethyl  alcohol,  but  only  slightly  soluble 
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in  ether.  The  platlnochloride  is  crystalline  and  very  soluble  in  water 
and  alcohol,  but  only  slightly  soluble  in  ether,  although  it  dissolves  in 
a  mixture  of  ether  and  alcohol.  It  decomposes  when  the  aqueous  or 
alcoholic  solution  is  evaporated  in  a  vacuum. 

Mercury  potassium  iodide  gives  no  precipitate  in  aqueous  solutions, 
but  after  the  addition  of  a  small  quantity  of  hydrochloric  acid  it  yields 
a  yellow,  flocculent  precipitate  which  rapidly  changes  to  characteristic 
brilliant,  slender  needles. 

Pyridine  and  quinoline  bases  do  not  give  this  reaction.  Mercuric 
chloride  or  phosphotungstic  acid  produces  a  flocculent,  white  preci- 
pitate ;  phosphomolybdic  acid,  a  yellow  precipitate.  C  H.  B. 

Bases  produced  by  Alcoholic  Fermentation.  By  Tanret 
(Gompt.  rend.,  106,  418— 419).— The  base,  C7H10N2,  obtained  by 
Morin  from  the  products  of  alcoholic  fermentation  (preceding 
Abstract)  seems  to  be  identical  with  the  glucosine,  C7H10N2,  obtained 
by  the  author  by  the  action  of  ammonia  on  glucose  (Abstr.,  1885, 
1048).  C.  H.  B. 

Amidothiazoles  from  Thiocarbamide  and  Halogenated 
Ketones  and  Aldehydes.  By  A.  Hantzsch  and  Y.  Teaumann  (Ber., 
21,  938 — 941). — The  authors  find  that  not  only  does  the  reaction 
between  halogenated  ketones  and  thiocarbamide-derivatives  take  place 
more  readily  than  with  ammonium  thiocyanate  (this  vol.,  p.  256), 
but  the  yield  also  is  almost  quantitative,  and  the  products  consist  not 
of  substituted  thiocarbamides  as  Pawlewski  states  (this  vol.,  p.  473), 
but  of  thiazole-derivatives.  Thus,  the  product  of  the  action  of  clilor- 
acetone  on  thiocarbamide  is  not  acetonyl thiocarbamide  but  mesoaraido- 
methylthiazole.     The  term  thiazoline  is  proposed  for  amidothiazole. 

ThiazoUne,  '<Cr"JT-njT.g_^j    is    prepared    from    dichlorether,    and 

pJienylthiazoline  from  bromacetophenone  by  the  action  of  thiocarb- 
amide. These  strongly  characterised  bases  resemble  in  their  properties 
the  bases  of  the  aromatic  series,  and  like  these  can  be  diazotised,  forming 
diazothiazole  salts,  which  react  with  aromatic  amines  and  with  phenols, 
yielding  the  corresponding  amido-  and  hydroxy-azo-derivatives. 

Mono-substituted  thiocarbamides  yield  secondary  thiazylamines  by 
the  action  of  halogenated  ketones.     Phenylamidothiazole  or  thiazyl- 

aniline,    ^njj  nvf Q^'   ^^    obtained    from    phenylthiocarbamide 

and  dichlorether. 

The  so-called  sulphuvinuric  acid,  prepared  by  Nencki  and  Sieber 
(Abstr.,  1882,  501)  by  the  action  of  thiocarbamide  on  dibromo- 
pyruvic     acid,    is     most     probably     amidothiazolecarboxylic     acid, 

<S CH^^  W.  p.  W. 

Methylthiazole.  By  A.  Hantzsch  and  L.  Arapides  (Ber.,  21, 
941 — 942). — The  authors  have  obtained  the  free  thiazoles.     cc-Methijl- 

IV'PTT'S— 
thiazole,   <Cniv[  -nTT  ^)  ^^  formed  when  the  hydroxy-derivative  (this 

VOL.  LIY.  2    q 
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vol.,  p.  256)  is  distilled  with  zinc-dust.  It  resembles  a-picoline  in 
every  respect,  particularly  in  odour  and  boiling  V'oint. 

When  the  reaction-product  of  dichlorether  and  barium  thiocyanate 
is  distilled  with  zinc-dust,  small  quantities  of  a  compound  with  a  strong 
pyridine  smell  are  obtained ;  this  substance  is  most  probably  thiazole. 

F.  S.  K. 

Synthesis  of  Thiazoles  and  Oxazoles.  By  A.  Hantzsch  (Ber., 
21,  942 — 946). — Thioamides  condense  with  a-halogen-substituted 
ketones  to  form  thiazoles. 

Thioacetamide  and  chloracetone  yield  otx-dimethylthiazole, 

^-NiCMe-^Q 
^^CMeiCH-^^' 

a  base  which  in  smell,  boiling  point,  &c.,  can  scarcely  be  distinguished 

from  aa-lutidine. 

-N'CMe- 
PhenylmethijUhiazole,  '^npi.f^ij^^i  is  formed  by  the  condensation 

of  thiacetamide  with  acetophenone  bromide. 
N'OMe 
MethylthiazoJe,    "^Cnjr'rH^^'    ^^    produced,    but    only   in    small 

quantities,  by  the  condensation  of  dichlorether  with  thioacetamide. 
Oxazoles  are  obtained  by  the  condensation  of  a-halogen-ketones  with 
amides ;  the  compounds  obtained  by  Lewy  (this  vol.,  p.  556)  from 
acetophenone  bromide  and  acetamide,  and  also  the  other  compounds 
which  he  produced  in  a  similar  manner,  are  doubtless  derivatives  of 

oxazole,  <ch:CH^" 

Since  the.  products  obtained  from  amides  are  analogous  to  those 
produced  from  thiamides,  it  is  probable  that  amides  also  exist  in  an 
unstable  form,  OH-CXiNH,  in  which  they  enter  into  the  reaction. 
This  conclusion  is  borne  out  by  the  fact  that  they  only  react  at  a 
higher  temperature  than  do  the  thioamides. 

Many  derivatives  of  selenazole  have  also  been  prepared,  and  will  be 
described  later.  F.  S.  K. 

Chloroformamide  and  its  Use  in  Synthesis.  By  L.  Gattermann 
{Annalev,  244,  29 — 76). — The  properties  of  chloroformamide  and  its 
prepaiation  from  carbonyl  chloride  and  ammonium  chloride  have  been 
previously  described  by  the  author  and  Schmidt  (Abstr.,  1887,  569). 

Analogous  compounds  are  obtained  by  the  action  of  carbonyl 
chloride  on  methylamine  and  ethylamine  hydrochlorides.  NHMe'COCl 
melts  at  90°,  and  boils  at  93— 94^  NHEt-COCl  boils  at  92—93°,  and 
dissociates  into  hydrogen  chloride  and  ethyl  isocyanate. 

Chloroformamide  is  decomposed  by  an  excess  of  absolute  methyl 
alcohol,  yielding  methyl  carbamate,  but  if  the  methyl  alcohol  is  slowly 
added  to  an  excess  of  the  chloroformamide,  methyl  allophanate  is 
produced.  Similar  reactions  are  exhibited  by  other  alcohols.  Octijl 
allophanate  melts  at  155 — 156°,  and  cetyl  allophanate  at  70°.  An 
ethereal  solution  of  ethylene  chlorhydrin  yields  chlorethyl  carbamate, 
IS'H3*COO*C2H4Cl.  It  is  deposited  from  hot  water  in  colourless, 
highly  refractive  plates,  and  melts  at  115°.     Ethylene  carbamate  (from 
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glycol)  is  soluble  in  warm  water,  alcohol,  and  warm  acetic  acid.  It  melts 
at  147—149°.  Glyceryl  carbamate,  C3H5(0-CONH2)3,  melts  at  215^ 
phenyl  carbamate  at  143°,  x-naphthyl  carbamate  at  158°,  (3-naphthi/l 
carbamate  at  187°,  orthophenylene  carbamate  2ii  178°,  the  weto-compound 
at  194°,  and  the  pcira-compound  at  236°.  Pyrogallal  yields  a  carbamate, 
C6H3(0-CONH2)3,  melting  at  178°.  Salicaldehyde  is  converted  by 
chloroformamide  into  "  disalicylaldehyde,''  which  is  also  the  product 
of  the  action  of  acetic  or  benzoic  chloride  on  the  aldehyde..  Phenyl 
thioallophanojte  melts  at  218°. 

The  synthesis  of  several  aromatic  acids  by  the  action  of  aluminium 
chloride  and  chloroformamide  (or  its  homologues)  on  hydrocarbons 
diluted  with  carbon  bisulphide,  has  already  been  described  (loc.  cit.). 
Similar  results  are  obtained  in  the  case  of  thio-com  pounds,  thus  i 
yS-thiotolen  yields  an  amide,  melting  at  119°,  which  is  converted  by 
saponification  into  methylthiophenic  acid.  Metathioxen  yields  an 
amide,  C4SHMe2*CONH2,  which  crystallises  in  colourless  needles,  and 
melts  at  115 — 116°,  On  hydrolysis,  dhnethylthiophencarboxylic  acid, 
CiSHMca-COOH  [Mes  :  COOH  =  2  :  4  :  5],  is  obtained;  this  crystal- 
lises in  needles,  and  melts  at  171 — 172°.  From  trimethylthiophen, 
an  amide,  04SMe3'€ONH2,  melting  at  146 — 147",  and  trimethylthio- 
phencarboxylic  acid,  [Mcs  :  COOH  =  2:8:4:5],  are  obtained.  The 
acid  forms  thick  prisms,  and  melts  at  207 — 208°. 

In  accomplishing  the  synthesis  of  aromatic  acids,  ethers  may  be 
used  instead  of  hydrocarbons  ;  thus,  anisic  acid  can  be  prepared  from 
anisoil,  and  paraethoxybenzoic  acid  from  pheuetoil.  Orthocresyl 
methyl  ether  yields  an  amide,  OMe-C7Hto*CONHo,  from  which  the  acid 
OMe-CeHsMe-COOH  [MeO  :  COOH  =  1  :  2  :  4]  is  derived.  The  acid 
melts  at  193°,  the  amide  at  144°,  Orthocresyl  ethyl  ether  yields 
analogous  results.  The  amide  melts  at  167°,  and  the  acid  at  199''. 
Paracresyl  methyl  ether  yields  an  amide,  [Me:  C0NH2:0Me=l :  3  :  4], 
which  crystallises  in  colourless  needles,  melts  at  163°,  and  yields 
methoxyparahomosalicylic  acid  on  hydrolysis. 

The  amide  derived  from  thymyl  methyl  ether  melts  at  149°,  and  is 
saponified  with  difficulty,  yielding  the  acid  OMe'CioH-n'COOH,  which 
has  been  described  by  Leuckart  and  Schmidt.  Chloroformamide  acts 
on  methylene  phenyl  ether  in  presence  of  aluminium  chloride,  yielding 
the  amide  C2H4(0'C6H4'CONH2)o.  This  substance  melts  at  280°  with 
decomposition.  The  amide  from  a-naphthyl  methyl  ether  melts  at 
232°,  and  that  from  a-naphthyl  ethyl  ether  melts  at  244°.  The  latter, 
on  hydrolysis,  yields  ethoxynaphthoic  acid,  OEt'CioHg'COOH.  This 
forms  colourless  needles,  and  melts  at  214°.  The  amide  from 
/3-naphthyl  methyl  ether  melts  at  186°,  and  that  from  /:J-naphthyl  ethyl 
ether  crystallises  in  large  plates,  and  melts  at  161^.  Neither  of  these 
y3-amides  could  be  saponified.  W.  C.  W. 

Action  of  Aluminium  Chloride  on  Acetic  Chloride.    By  G. 

GuSTAVSON  (/.  pr.  Chem.  [2],  37,  108 — 110). — The  substance  obtained 
by  Combes  (Abstr.,  1887,  127,  656)  by  the  interaction  of  aluminium 
chloride  (1  mol.)  with  acetic  chloride  (6  mols.)  has  really  the  con- 
stitution Al2Cl4(0-CCl2'CHAco)2,  and  on  treatment  with  alcohol  gives 
ethyl  acetylacetoacetate,  CHAcg'COOEt  (James,  Trans.,  1885,  1). 

2^2 
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Tn  all  probability,  the  compound  Al2Cl4(0*CCl2'CHAc2),j  is  formed 
by  the  direct  addition  of  acetic  chloride  to  the  compound 

Al2Cl4(0-CCi:CHAc)2, 

which  has  been  prepared  by  Winogradoff.  G.  T.  M. 

Ethereal  Amidoacetates.  By  T.  Curtius  and  F.  Goebel  (/.  pr. 
Ghem.  [2],  37,  150— 181).— The  hydrochlorides  of  ethereal  salts  of 
amidoacetic  acid  (^-lycocine)  are  produced  when  perfectly  dry  hydrogen 
chloride  is  passed  into  pure  alcohol  (half  a  litre)  in  which  finely 
divided  glycocine  hydrochloride  (100  grams)  is  suspended.  The  methi/l 
amidoacetate  hydrocMoride,  N'H2*CH2*COOMe,HCl,  forms  large  prisms 
melting  at  175°.  The  platinochloride  crystallises  in  orange-yellow 
plates,  readily  soluble  in  water  and  alcohol.  Ethyl  amidoacetate  hydro- 
chloride, NHs'CHa'COOEtjHCI,  crystallises  in  colourless  needles 
melting  at  144°,  and  on  careful  heating  sublimes  unchanged.  The 
platinochloride  forms  needles,  readily  dissolved  by  water  and  alcohol, 
and  melting  at  211 — 212°.  AUyl  amidoacetate  hydrochloride  does 
not  crystallise  well.  It  forms  glistening  scales  melting  somewhere 
between  170°  and  180°.  The  amyl  amidoacetate  hydrochloride, 
NHo-CH.-C00C5H„,HCl,  forms  an  oily  syrup.  The  copper  salts, 
(CdOEt-CH3-NH)2Cu  +  2H,0  and  (C00Me-CH,-NH)2Cu  +  HA 
are  formed  when  the  hydrochlorides  are  boiled  with  freshly  preci- 
pitated hydrated  copper  oxide.  Ethyl  amidoacetate,  when  distilled 
with  soda,  gives  normal  propylamine,  the  hydrochloride  of  which 
melts  at  157 — 158°  ;  hence  its  constitution  must  be  N'Ha-CHs-COOEt, 
and  not  NHEt-CH/COOH. 

The  free  ethereal  salts  are  best  obtained  by  shaking  their  hydro- 
chlorides with  ether  and  finely  divided  silver  oxide.  They  can  be 
purified  by  distillation  under  reduced  pressure.  Ethyl  amidoacetate, 
NHa'CHo'COOEt,  is  a  colourless,  transparent  liquid  boiling  at 
148 — 149°  under  a  pressure  of  748  mm.,  and  at  65*  under  a  pressure 
of  40  mm.  It  does  not  solidify  at  —20°.  Yapour-density,  3'47 ; 
calculated,  3" 5 7.  It  has  strong  basic  properties,  a  characteristic  odour 
resembling  fresh  cacao,  and  mixes  with  water,  alcohol,  ether,  benzene, 
and  chloroform.  Methyl  amidoacetate,  NHa'CHa'COOMe,  cannot  be 
distilled  at  ordinary  pressures  without  decomposition  ;  under  a  pressure 
of  50  mm.,  it  boils  at  54°,  and  can  be  distilled  without  suffering 
change.     In  other  respects,  it  greatly  resembles  the  ethyl  salt, 

Glycocine  anhydride,  C..H:iNO,  is  formed  when  ethyl  amidoacetate 

is  allowed  to  remain  for  some  days  with  four  times  its  own  volume  of 

water,  or  when  the  ether  in  aqueous  solution  is  shaken  with  silver 

oxide.    It  crystallises  in  flat  plates,  and  when  quickly  heated  sublimes 

in  beautiful,  long  needles,  blackens  at  245 — 260°,  and  seems  to  melt 

at  275°.      Glycocine  anhydride  is  neutral  to  litmus-paper,  but  forms 

compounds  with  acids,  salts,  and   the  heavy  metals,  and  probably  has 

NH 
the  constitution  0H2<pQ>.     The  compounds  it  forms  with  silver, 

NAgCoHaO,  and  copper  are  described.  It  forms  a  hydrochloride  which 
crystallises  from  alcohol  in  long  needles  melting  at  129 — 130°,  and  on 
boiling  with  water  is  converted  into  glycocine  hydrochloride  melting 
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at  180°.  On  distillation,  ethyl  amidoacetate  leaves  a  residue,  which, 
after  boiling  with  charcoal  and  recrystallisation,  has  the  formula 
C^HiaO^Ns.  G.  T.  M. 

Analogy  between  Alkyl-sulphonated  Fatty  Acids  and  Ketone 
Acids.  By  R.  Otto  and  W.  Otto  (Ber.,  21,  992—998 ;  compare 
this  vol.,  p.  S60).—Eth!jlmlphoneaceHc  acid,  S0,Et-CH2-C00H.— The 
ethyl  salt  of  this  acid  (Claesson,  this  Journal,  1877,  ii,  297)  is  a 
thickish,  slightly  yellowish  oil  which  is  quickly  hydrolysed  by  con- 
centrated potash.  The  free  acid  forms  a  thick,  colourless,  odourless 
syrup,  which,  on  heating  at  180 — 190"^,  yields  carbonic  anhydride  and 
methylethylsulphone  (Beckmann,  Abstr,,  1879,  37).  The  sodiwrn 
salt  is  very  readily  soluble  in  water,  and  crystallises  from  boiling 
90  per  cent,  alcohol  in  thin,  nacreous  leaves;  it  is  only  sparingly 
soluble  in  boiling  absolute  alcohol,  and  when  heated  to  about  13o°,  it 
yields  sodium  carbonate  and  methylethylsulphone.  When  the  acid  is 
treated  with  bromine,  carbonic  anhydride  and  dibromomethylethyl- 
sulphone  are  produced;  when  treated  with  zinc  and  hydrochloric  acid, 
it  is  reduced  to  ethyl  mercaptan. 

x-Ethylsulphonepropionic  acit^,  SOaEt-CHMe-COOH. — The  ethyl  salt 
is  obtained  by  heating  sodium  ethylsulphinate  with  ethyl  a-chloro- 
propionate ;  it  is  a  thick,  yellowish  oil  of  feeble  ethereal  odour,  and  is 
miscible  with  ether  and  alcohol  in  all  proportions.  The  free  acid  is  a 
thick,  odourless,  slightly  yellow  oil  which  is  miscible  with  water  and 
alcohol.  It  is  decomposed  into  carbonic  anhydride  and  diethyl- 
sulphone  when  heated  to  about  200°,  or  when  heated  with  potash  to 
about  150°.     The  sodium  salt  is  readily  soluble  in  water  and  alcohol. 

^-Ethylsulphonepropionic  acid,  SOaEt'CHa'CHg-COOH,  prepared  by 
the  action  of  sodium  ethylsulphinate  on  /3-iodopropionic  acid,  crystal- 
lises in  small,  shining  leaves  melting  at  112°  ;  it  is  very  readily  soluble 
in  water,  alcohol,  and  ether.  The  sodium,  salt  is  very  readily  soluble 
in  water  and  alcohol.  When  the  acid  is  heated  to  about  150°  with  a 
large  excess  of  potash,  it  remains  unchanged,  but  when  the  tempera- 
ture is  raised  to  200°  it  is  decomposed  with  formation  of  propionic 
acid  and  sulphur  dioxide.  When  heated  alone,  the  acid  yields  mer- 
captan, sulphur  dioxide,  and  other  products. 

x-Phenylsulphonebutyric  acid,  SOzPh-CHEt'COOH,  is  obtained  by 
the  action  of  sodium  benzenesulphinate  on  a-monobromobutyric  acid ; 
it  crystallises  in  shining  needles  which  melt  at  123 — 124°,  dissolves 
readily  in  ether  and  alcohol,  but  less  readily  in  water.  The  barium 
salt  is  a  gummy  mass  readily  soluble  in  water,  but  insoluble  in  absolute 
alcohol.     The  sodium^  salt  is  amorphous. 

When  «-phenylsulphonebntyric  acid  is  distilled,  carbonic  anhydride 
and  propylphenylsulphone  are  produced  ;  the  latter  compound  crystal- 
lises from  dilute  alcohol  in  aggregates  of  nacreous  leaves  or  scales 
which  melt  at  44°,  dissolve  readily  in  alcohol  and  benzene,  but  only 
sparingly  in  boiling  water.  Propylphenylsulphone  is  also  formed 
when  the  acid  is  heated  with  an  excess  of  potash  at  100°.  Bromine 
has  no  action  on  the  aqueous  solution  of  the  acid. 

From  the  above  results,  it  follows  that  the  fatty  alkyl-sulphouic 
acids  w^hich   contain  alcohol  radicles  of  the  methane  series,  and  are 
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comparable  with  the  /3-  and  7-ketoTie  acids,  obey  the  same  laws  as  similar 
ncids  which  contain  aromatic  alcohol  radicles  (this  vol.,  p.  360)  ;  this 
is  probably  also  true  for  similarly  constituted  fatty  acids  belonging  to 
the  a-series,  SOaR-COOH.  F.  S.  K. 

Occurrence  of  Lignoceric  and  Arachidic  Acids  in  Earth-nut 
Oil.  By  P.  Kreiling  (Bar.,  21,  880— 881).— The  author  finds  that 
lignoceric  acid,  first  prepared  by  Hell  and  Hermann  from  beech-tar 
( Abstr.,  1881, 249),  occurs  in  earth-nut  oil.  He  also  confirms  Gossmaun's 
statement  {Annalen,  89,  1)  that  arachidic  acid  occurs  in  this  oil. 

Occurrence  of  Oleic  Acid  in  Earth-nut  Oil.  By  L.  Schon 
(Ber.,  21,  878 — 879). — The  author  has  examined  specimens  of  earth- 
nut  oil,  both  commercial  and  prepared  by  himself  from  the  nuts,  and 
finds  that  the  only  acid  of  the  oleic  series  contained  therein  is  ordinary 
oleic  acid.  This  is  contrary  to  the  statements  of  Gossman  and  Scheven 
{Annalen,  94,  '230)  and  of  Schroder  (ibid.,  143,  22)  that  hypogaeic 
acid  occurs  in  this  oil. 

The  following  formulaB  are  quoted  for  new  oleates,  no  description  of 
which  are,  however,  given :  LiCigHgaOg ;  Pb(Ci8H3302)2,2PbO  ; 
Mn(Ci8H330,)2;  PeCCisHasOOa;  A\,{0,,'K,,0,),.  A.  J.  G. 

Action  of  Strong  Sulphuric  Acid  on  Oleic  Acid  and  Triolein. 

By  A.  C.  Geitel  (J.  jpr.  Chem.  [2],  37,  58— 90).— The  author  has 
investigated  the  behaviour  of  strong  sulphuric  acid  with  both  oleic  acid 
and  tri-olein.  The  reaction  is  an  exceedingly  indefinite  one,  neither 
the  oleic  acid  nor  the  tri-olein  becoming  completely  saturated  even 
in  presence  of  a  large  excess  of  sulphuric  acid.  The  chief  product  in 
the  case  of  oleic  acid  is  an  acid  ethereal  salt,  in  that  of  tri-olein  a 
normal  ethereal  salt.  The  extent  to  which  combination  had  taken 
place  was  ascertained  by  titrating  the  products  with  solutions  of 
potash  and  iodine  of  known  strength. 

When  one  molecule  of  sulphuric  acid  is  mixed  with  one  molecule  of 
oleic  acid  at  low  temperatures,  about  one-third  of  the  oleic  acid  is 
converted  into  a-stearinsulphuric  acid,  Ci5H3i*CH2*CH(S04H)*COOH, 
which  forms  a  brown  viscid  fluid  readily  dissolved  b}^  water,  alcohol, 
and  ether,  but  insoluble  in  dilute  acids,  and  in  solutions  of  Glauber's 
salt.  The  potassium  salt,  Ci5H3i-CH2-CH(S04K)-COOK,  is  a  bright- 
brown,  greasy  soap,  soluble  in  water,  alcohol,  and  ether.  The  sodium 
salt  is  likewise  an  oil.  The  barium  salt,  Ci8H34S06Ba,  forms  an 
amorphous,  white  powder,  insoluble  in  water,  but  readily  dissolved 
by  alcohol  and  ether.  On  boiling  with  acetic  acid,  it  gives  the  acid 
salt,  (COOH*Ci7H34-S04)2Ba.     Three  copper  salts  are  described. 

Another  product  of  the  action  of  sulphuric  acid  on  oleic  acid  is  an 

PH  "PH 
anhydride  oi  the  formula  CuHzg'CH^^    VrO^'      ^^^^  crystallises 

in  small,  white  scales,  melting  at  47 — 48°.  The  calcium  and  lead 
salts  of  the  acid  are  described. 

When  a-stearinsulphuric  acid  is  boiled  with  dilute  acids,  oc-hydrory- 
stearic  acid,  Ci5H3i'CH2'CH(OH)'COOH,  is  formed  ;  this  is  a  crys- 
talline solid,  melting  at  81 — 81*5°,  and  dissolves  readily  in  alcohol 
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and  ether.     The  calcium,  lead,  and  copper  salts  are  described.     Tlie 
acid  readily  loses  water,  forming  first  the  monobasic  acid, 

Ci6H33-CH(COOH)-0-CO-CH(OH)Cx6H33, 

and  by  further  loss  the  anhydride,  Ci6H33'CH<^^,p,-j^CH'Ci6H33. 

It  is  an  exceedingly  difficult  matter  to  isolate  the  products  of  the 
action  of  sulphuric  acid  on  the  tri-olein.  When  those  substances  are 
carefully  brought  together  in  the  ratio  of  3  mols.  of  the  former  to  1  mol. 
of  the  latter,  the  chief  final  product  is  a  monobasic  acid  of  the  formula 
Ci6H33CH(S04H)COOC3H5(0-CO-CH:CHCi5H3i)-OCO-CH(OH)-CifiH33.  The 
barium  and  copper  salts  form  oils  which  are  readily  decomposed 
by  potash.  G.  T.  M. 

Constitution  of  Acetoacetic,  Succinosuccinic,  and  Quinone- 
hydrodicarboxylic  Acids.  By  A.  Geuthee  (Annalen,  244,  190 — 
221). — The  author  maintains  that  the  acetoacetic  and  succinosuccinic 
acids  are  not  ketonic  acids,  and  he  points  out  that  the  results  obtained 
by  Israel  (Abstr.,  1886,  334,  and  1887,  915)  and  by  Isbert  (Abstr.,  1886, 
1009)  are  evidence  in  favour  of  the  formula  CH3-C(0H):CH-C00Et 
for  ethyl  acetoacetate. 

The  author  criticises  Ebert's  experiments  (Abstr.,  1885, 1122)  on  the 
constitution  of  succinosuccinic  acid,  and  complains  that  Baeyerhas  incor- 
rectly represented  his  views  on  this  subject  (Abstr.,  1886,  223  and  445). 

w.  c.  w. 

Methyl  Acetocyanacetate.  By  A.  Haller  and  A.  Held  (Gompt. 
rend.,  106,  210— 2V3). —Methyl  acetocyanacetate,  CN-CHAcCOOMe, 
was  obtained  in  the  same  way  as  the  ethyl-derivative  (Abstr.,  1887, 
799  and  1029),  by  the  action  of  cyanogen  chloride  on  a  mixture,  in 
molecular  proportions,  of  metliyl  acetoacetate  and  sodium  methoxide, 
dissolved  in  excess  of  methyl  alcohol.  It  crystallises  from  ether  in 
silky  needles  which  melt  at  46*5°  and  dissolve  readily  in  ether  or 
alcohol,  but  are  insoluble  in  water. 

The  sodium- derivative,  CeHelSraNOa,  is  obtained  by  the  action  of 
sodium  carbonate  in  alcoholic  solution.  It  forms  white,  silky, 
anhydrous  crystals  soluble  in  water  and  alcohol.  The  calcium-deriva- 
tive, prepared  in  a  similar  way,  forms  bulky,  transparent,  efflorescent 
crystals  containing  6  mols.  H2O. 

Methyl  acetocyanacetate  can  also  be  prepared  by  mixing  a  solution 
of  methyl  sodiocyanacetate  in  methyl  alcohol,  with  a  solution  of  acetyl 
chloride  in  ether,  and  heating  at  40 — 50°  for  some  hours ;  the  product 
is  then  treated  with  acidified  water,  submitted  to  fractionation  in  a 
vacuum,  and  the  ethereal  salt  converted  into  its  calcium- derivative. 

If  sodium  ethoxide  is  used  in  place  of  the  methoxide  in  the  tirst 
method,  the  product  is  an  uncrystallisable  mixture  of  ethyl  and  methyl 
acetocyanacetates  which  cannot  be  separated  by  fractionation.  It  is 
evident  that  double  decomposition  takes  place  between  the  ethoxide 
and  the  methyl  acetocyanacetate  with  formation  of  a  mixture  of 
methyl  and  ethyl  salts.  Purdie  has  observed  a  similar  reaction  in 
the  case  of  the  ethereal  salts  of  f  umaric,  oxalic,  and  other  acids  (Trans., 
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1887,  627),  and  Peters  in  the  case  of  methyl  and  ethyl  acetoacetates 
(this  vol.,  p.  254).  C.  H.  B. 

Compounds  of  Ethylidenelactic  Acid.  By  B.  Leipen  (Monatsh. 
Chem.,  9,  45 — 51). — Ethylidene  lactate,  <Cr^r\ ^Q>CHMe,  is  ob- 
tained by  heating  acetaldehyde  with  an  excess  of  lactic  acid 
(previously  partially  converted  by  heating  at  above  150°  into  anhy- 
dride and  lactide),  for  some  hours  at  120°  to  170°.  The  product  is 
distilled,  and  the  portion  boiling  between  50°  and  200°  is  treated  with 
potassium  carbonate,  when  the  ether  separates.  It  is  a  clear  liquid  of 
a  sh'ghtly  ethereal  odour,  boils  at  150 — 151'5°,  and  dissolves  in  a  large 
amount  of  water.   Hot  water  decomposes  it  quickly  into  its  constituents. 

Lactanilide,  C9HnN02,  is  prepared  by  heating  lactic  acid  and 
aniline  for  six  to  seven  hours  on  a  sand-bath  at  such  a  temperature 
that  water  is  given  off,  the  liquid  not  being  allowed  to  boil.  The 
product  is  extracted  with  boiling  water,  and  the  filtered  extract  con- 
centrated by  evaporation.  It  crystallises  in  colourless  plates,  melting 
at  58°,  readily  soluble  in  alcohol,  ether,  and  chloroform,  but  insoluble 
in  light  petroleum.     Boiling  dilute  aqueous  soda  decomposes  it. 

Lactoparatoluide,  C10H13NO2,  prepared  in  a  manner  similar  to  the 
anilide,  crystallises  in  needles,  melting  at  102 — 103°,  very  sparingly 
soluble  in  cold  water.  The  orthoioluide  is  purified  by  allowing  the 
solution  in  benzene  to  evaporate  slowly,  when  it  separates  as  a  white 
powder,  melting  at  72°.    Both  toluides  resemble  the  anilide  in  solubility. 

N.  H.  M. 

Galactosecarboxylic  Acid.  By  Maquennb  (Compt.  rend.,  106, 
286 — 288). — If  a  solution  of  galactose  is  mixed  with  hydrocyanic 
acid  at  the  ordinary  temperature,  its  rotatory  power  gradually  dis- 
appears, and  the  liquid  becomes  brown.  A  concentrated  solution 
deposits  a  yellowish,  slightly  soluble,  crystalline  precipitate,  especially 
if  the  excess  of  hydrocyanic  acid  is  expelled  by  a  current  of  air.  This 
precipitate  is  the  amide  of  galactosecarboxylic  acid,  C7H,5N07,  and 
may  be  purified  by  crystallisation  from  boiling  acetic  acid,  from  which 
it  separates  in  slender,  yellowish,  microscopic  needles,  slightly  soluble 
in  water,  and  almost  insoluble  in  alcohol,  but  soluble  in  boiling  acetic 
acid.     It  melts  at  194°  with  partial  decomposition. 

When  boiled  with  water,  and  especially  with  alkalis,  the  amide  is 
readily  decomposed  with  liberation  of  ammonia  and  formation  of  a 
salt  of  the  acid.  The  formation  of  an  amide  shows  that  the  action  of 
hydrocyanic  acid  on  galactose  is  not  strictly  analogous  to  its  action 
on  levulose. 

Galactosecarboxylic  acid,  C7H14O8,  is  most  readily  prepared  by  decom- 
posing its  barium  salt  with  sulphuric  acid,  and  evaporating  in  a 
vacuum.  It  forms  slender  needles  which  melt  at  145°  and  decompose 
at  a  higher  temperature.  It  has  a  distinctly  acid  taste  and  reaction, 
and  is  soluble  in  water,  but  almost  insoluble  in  absolute  alcohol. 
Barium  galactosecarboxylate,  obtained  by  the  action  of  barium  hy- 
droxide on  the  amide,  forms  long,  slender,  microscopic  needles,  which 
dissolve  slowly  in  water,  and  are  insoluble  in  alcohol.  It  is  slightly 
dextrogyrate  [ajo  =  5°  30'. 
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This  action  of  hydrocyanic  acid  shows  that  galactose  has  an  alde- 
hydic  or  ketonic  function.  C.  H.  B. 

Action  of  Hydrocyanic  Acid  on  Galactose.  By  H.  Kiliani 
(Ber.,  21,  915 — 919;  compare  preceding  Abstract). — When  finely 
powdered  galactose  (30  grams),  moistened  with  water  (6  c.c),  is 
treated  with  the  calculated  quantity  of  50  per  cent,  hydrocyanic  acid 
and  a  few  drops  of  ammonia,  and  allowed  to  remain  at  the  ordinary 
temperature  in  a  perfectly  closed  flask,  solution  of  the  carbohydrate 
occurs  and  at  the  end  of  eight  hours  a  rise  in  the  temperature  of  the 
liquid  takes  place  accompanied  by  the  separation  of  the  amide  of 
galactosecarboxylic  acid  in  small,  white  needles.  The  yield  amounts 
to  40 — 50  per  cent,  of  the  weight  of  the  galactose  employed. 

Galactosecarboxylic  acid,  CeHisOe'COOH,  is  prepared  from  the 
amide  by  digesting  it  with  milk  of  lime  at  100°  to  expel  ammonia, 
decomposing  the  resulting  basic  calcium  salt  with  oxalic  acid,  and 
evaporating  the  filtrate  over  sulphuric  acid  in  a  vacuum.  It  crystal- 
lises in  slender  needles,  and  melts  at  145°  with  the  loss  of  2  mols. 
H2O  and  the  formation  of  an  amorphous  anhydride ;  a  similar  decom- 
position also  occurs  when  the  aqueous  solution  of  the  acid  is  boiled  for 
some  time.  The  potassium  salt,  2C6Hi306*COOK  -f  H2O,  crystallises 
in  colourless  prisms  or  needles,  and  fuses  at  110°  with  the  loss  of  its 
water  of  crystallisation ;  the  calcium  salt  was  also  prepared.  On 
reduction  with  concentrated  hydriodic  acid  and  amorphous  phosphorus 
for  1^  hours  in  a  reflux  apparatus,  the  acid  is  converted  into  the 
lactone  of  normal  7-hydroxyheptylic  acid  (b.  p.  =  231°),  and  a  very 
small  quantity  of  normal  heptylic  acid,  consequently  galactosecarb- 
oxylic acid,  like  dextrosecarboxylic  acid,  must  be  regarded  as  a  normal 
hexahydroxyheptylic  acid.  W.  P.  W. 

Synthetical  Experiments  in  the  Uric  Acid  Series.  By 
R.  Behrend  and  0.  Roosen  {Ber.,  21,  999—1001). — Further  experi- 
ments have  shown  that  one  of  the  products  obtained  by  the  reduction 
of  nitrouracil  (Behrend,  Annalen,  229,  39),  is  the  ureid  of  an  a-y3-di- 

hydroxy  acrylic  acid  ov  isolarhituric  acid,  QO<^^^^^^'^C'OH. 

Hydroxylamine  does  not  act  on  this  compound,  but  when  it  is 
boiled  with  acetic  anhydride,  an  acetyl- derivative  is  formed  which 
crystallises  from  hot  water  in  the  form  of  sparingly  soluble,  colourless, 
concentrically  grouped  prisms.  When  isobarbituric  acid  is  treated 
with  bromine- water,  it  yields  an  acid  which  has  the  same  composi- 
tion as  dialuric  acid.  This  substance  crystallises  in  solid  prisms  with 
2  mols.  HaO,  the  first  of  which  passes  off  at  100°,  the  second 
at  140 — 150°,  apparently  with  slight  decomposition.  It  differs 
from  ordinary  dialuric  acid  in  crystalline  form,  water  of  crystallisa- 
tion, and  in  its  ready  solubility  in  water  as  well  as  in  its  stability 
towards  oxidising  agents,  it  may  therefore  be  termed  isodialuric  acid, 
and  its  formula  is  probably  either 

pp.^NH-CH(OH).  ^^       ^^  .NH-C(OH)^^  ^-o- 
This  acid  is  also  formed  by  the  action  of  bromine-water  on  amido- 
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uracil  and  hydroxjxantliine.  It  is  readily  acted  on  by  acetic  anhy- 
dride. When  heated  with  carbamide  and  concentrated  sulphuric 
acid,  a  white,  crystalline  powder  is  obtained,  the  analysis  of  which 
agreed  with  that  of  uric  acid.  The  compound  is  an  acid,  decomposes 
carbonates  and  gives  the  murexide  reaction ;  it  reduces  Fehling's 
solution,  and  a  dilute  solution  in  sodium  carbonate  blackens  paper 
moistened  with  silver  nitrate.  It  crystallises  from  hot  water  in  the 
right-angled  plates  which  are  characteristic  of  uric  acid.  The 
solubility  in  water  at  18°  was  found  to  be  1  :  9000.  The  sodium  salt, 
C5H3N403Na,^H20,  crystallises  in  microscopic  needles.  The  barium 
salt,  (C5H3N403)2Ba,2H20,  is  amorphous.  F.  S.  K. 

Trimethyluracil.  By  M.  Hagen  {Annalen,  244,  1—19).— The 
preparation  of  trimethyluracil  by  the  action  of  methyl  iodide  on  the 
potassium  salt  of  methyluracil  at  150°,  has  been  described  by  Behrend 
(Abstr.,  1886,  339).  The  excess  of  methyl  iodide  is  removed  from 
the  crude  product  by  distillation,  and  the  residue  is  dissolved  in  water. 
The  solution  is  agitated  with  chloroform,  and  sodium  carbonate  is 
added  to  the  chloroform  extract  to  remove  free  iodine.  The  residue 
which  is  left  after  distilling  off  the  chloroform  is  treated  with  ether ; 
the  trimethyluracil  slowly  dissolves  leaving  a  small  residue  of  methyl- 
uracil dihydride. 

Trimethyluracil  crystallises  in  rhombic  plates  and  melts  at  109**. 
It  does  not  form  salts  with  acids  or  with  bases.  It  is  decomposed  by 
barium  hydroxide  at  200°,  yielding  methylamine,  and  carbonic  and 
acetic  acids.     Its  constitution  is  probably  represented  by  the  formula 

CO<[T^nyr  ,p<^_^CII.     Benzyl  chloride  acts  on  the  potassium  salt  of 

methyl  uracil,  forming  henzylmethi/luracil,  a  crystalline  compound 
melting  at  232—233°. 

Dry  bromine  or  a  solution  of  bromine  in  carbon  bisulphide  acts 
on  dry  trimethyluracil,  forming  a  compound  of  the  composition 
C6H9N04Br2.  JJibromhydroxytrimethyluracil  is  obtained  as  a  white 
powder  when  bromine  is  added  to  an  aqueous  solution  of  trimethyl- 
uracil. It  is  deposited  from  a  hot  aqueous  solution  in  rhombic  plates, 
and  melts  at  163°  with  decomposition.  It  is  decomposed  by  prolonged 
boiling  with  alcohol,  yielding  bromotrimethyluracil.  This  substance 
melts  at  126°. 

Bichlorhydroxytrimethyluracil  melts  with  decomposition  at  143 — 144^. 
It  is  converted  into  cldorotrimethyluracil  by  the  action  of  stannous 
chloride. 

A inidotrimethyluracilia  formed  by  acting  on  bromotrimethyluracil 
Avith  strong  ammonia  at  140**.  It  melts  at  166 — 167°,  is  soluble  in 
water,  and  forms  deliquescent  salts.  The  hydrochloride  interacts 
with  an  excess  of  potassium  cyanate,  forming  trimethylhydroxy xanthine 
in  small  quantities  ;  this  crystallises  in  microscopic  prisms. 

Cyanuric  Derivatives  of  Taurine.  By  B„  Rathke  {Ber.,  21, 
874 — 877). — When  a  solution  of  the  hydrochloride  of  ethylenethiam- 
meline  (Abstr.,  1887,  650)  is  treated  with  chlorine,  a  nearly  insoluble 
compound   separates   in  silvery  plates;    this   seems   to    be  an  inner 
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n:c(oh)-n-C2H4 

anhydride  of   taurammeline  of   the  formnla     |  |  /SO^; 

c(nh2):n-c  =  n^ 

it  dissolves  in  alkalis,  presumably  with  conversion  into  the  snlphonic 
acid,  but  is  reprecipitated  on  addition  of  acids ;  with  silver  nitrate,  it 
gives  a  white  precipitate  sparingly  soluble  in  ammonia. 

Taurodiammeline,  C10H15N9S2O8,  is  formed  at  the  same  time  as  the 
above  compound,  but  is  formed  alone  when  the  ethylenethiammeline 
is  oxidised  with  nitric  acid.  It  forms  slender,  transparent  prisms, 
sparingly  soluble  in  cold  water;  when  heated,  it  begins  to  turn  brown  at 
270°,  but  is  still  not  melted  at  290°.  It  has  very  marked  acid  characters ; 
the  salts  with  the  alkalis  and  alkaline  earths  are  readily  soluble. 

Taurammelide,    NHa'C*^-^^ '__  PQ>N*C2H4'S03lI,   is  obtained  on 

boiling  the  preceding  compound  with  baryta-water;  it  forms  sparingly 
soluble  crystals,  and  melts  at  265 — 270°  with  decomposition. 

A.  J.  G. 
Vapour-density  of  Aluminium  Methide.  By  E.  Louise  and  L. 
Roux  (Gompt.  rend.,  106,  602 — 603). — The  aluminium  methide  was 
prepared  by  the  action  of  mercuric  methide  on  excess  of  aluminium, 
and  was  redistilled  over  aluminium  in  pure  and  dry  nitrogen.  It  is  a 
colourless  mobile  liquid  which  boils  at  140°,  and  is  much  less  stable 
than  aluminium  ethide.  The  vapour-density  was  determined  by 
Meyer's  method  at  different  temperatures. 

Temperature 182°       216°        310°       340°      440° 

Vapour-density 5-1         4'75         46         2-4         I'S 

At  50°  above  the  boiling  point,  the  vapour- density  agrees  with  the 
formula  AlsMce,  but  as  the  temperature  rises,  the  compound  gradually 
decomposes  until  at  440°  the  vapour-density  is  only  1*8.  The  pro- 
ducts of  decomposition  are  metallic  aluminium  and  gaseous  paraffins 
and  olefines.  C.  H.  B. 

2  :  5  Dibromocymene.  By  A.  Glaus  (/.  pr.  Gliem.  [2],  37, 
14—27;  see  Abstr.,  1880,  632;  Ber.,  13,  905,  972).— By  direct 
bromination  of  paracymene,  only  one  dibromoparacymene, 

CeHaMePrBrs  [Me  :  Pr  :  Bra  =  1  :  4  :  2  :  5], 

is  obtained,  which  when  nitrated  with  a  mixture  of  nitric  and  sulphuric 
acids  furnishes  three  nitro- derivatives,  melting  at  149°,  142°,  and  89^^ 
respectively.     The  product  melting  at  149°  has  the  formula — 

CePrMeCNCO^Br^  [(N0,)2  =  3:6], 
crystallises  from  alcohol  in  colourless  needles,  and  is  characterised  by 
great  stability.  It  is  only  imperfectly  decomposed  by  heating  with 
fuming  nitric  acid  in  sealed  tubes  at  280°,  and  is  scarcely  attacked 
by  long-continued  boiling  with  aqueous  or  alcoholic  potash.  The 
compound  melting  at  142°  crystallises  from  ordinary  solvents  in 
yellow  needles  or  prisms,  and  sublimes  in  small  scales.  It  is  a 
dibromodmitrotoluene,  C6HMe(N02)2Br2  [Me :  Br,^ :  (N02)2  =  1:2:5:4:6], 
and  is  readily  attacked  by  potash.  With  aniline,  it  readily  forms 
the   compound    NHPh'C6HMeBr(N 0.^)2,    crystallising   in   glistening 
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orange-red  needles,  melting  at  116°.  The  third  product  melting  at 
89°  is  only  formed  in  small  quantity,  but  is  practically  the  sole  pro- 
duct of  nitrating  dibromocymene  with  fuming  nitric  acid  at  lO0°.  It 
is  a  dibromonitrotoluene,  C6H2Br2Me'N02  [Me  :  Brz  :  NO2  =1:2:5:4], 
and  can  be  readily  further  nitrated  with  formation  of  the  compound 
above  described  melting  at  142°.  It  is  Tery  soluble  in  petroleum  and 
alcohol,  from  which  it  crystallises  in  long,  colourless  needles,  and 
is  identical  with  the  substance  described  by  Nevile  and  Winther 
(Trans.,  1880,  429)  ;  and  furnishes  by  reduction  first  a  dibromotoluidine 
(m.  p.  83 — 85°)  and  finally  toluidine.  The  formation  of  dibromo- 
dinitrotoluene  (m.  p.  142°)  by  nitration  of  paracymene  is  remarkable, 
the  propyl-group  being  oxidised  and  then  replaced  by  a  nitro-group. 
When  dibromocymene  is  heated  in  sealed  tubes  for  eight  hours  at 
180°  with  20  times  its  weight  of  nitric  acid  of  sp.  gr.  1'12,  it  is 
converted  into  dibromoteiephthalic  acid,  w^hich  on  treatment  with 
phosphorus  pentachloride  yields  a  chloride — 

CeH^Br^CCOCl)^  [(COCl)2:Br2  =1:4:2:5], 

readily  soluble  in  carbon  bisulphide  and  chloroform,  and  crystallising 
from  ether  in  prisms  melting  at  80 — 81°.  The  corresponding  amide, 
C6H2Br2(CONH2)2,  is  insoluble  in  alcohol,  ether,  chloroform,  and  light 
petroleum,  but  dissolves  sparingly  in  carbon  bisulphide,  from  w^hich 
it  crystallises  in  fine  needles ;  these  carbonise  at  300°  without  pre- 
viously melting.  By  gentle  oxidation,  dibromocymene  yields  a  mono- 
basic acid  of  the  formula  CioHioBr202.  The  sodium  salt  forms  beautiful 
colourless  needles.  The  ammonium  salt  is  only  slightly  soluble  in 
water,  and  melts  at  172°.  The  calcium  salt  crystallises  in  stellate  groups 
of  needles  with  4  mols.  of  water,  whilst  the  silver  salt  separates  from 
a  hot  aqueous  solution  in  needles  containing  3  mols.  HoO.  This 
acid  is  either  dibromocumic  acid,  CeHoPrBra'COOH  [COOH  :  Pr  :  Bv^ 
=  1  :  4  :  3  :  6],  or  dibromotolylpropionic  acid,  C6K2Br2Me-C2H4-COOH. 
The  author  gives  reasons  in  favour  of  its  being  the  latter. 

'  G.  T.  M. 

Derivatives  of  1 :  2  :  3  :  4  Tetramethylbenzene  (Prehnitene). 
By  A.  ToHL  (Ber.,  21,  904 — 908). — Prehnitene  combines  with  picric 
acid  to  form  a  fairly  stable  compound,  which  crystallises  from  alcohol 
in  yellow  needles  and  melts  at  92 — 95°. 

NUroprehnite7ie,  CloHia'NOg,  is  obtained  when  a  thin  layer  of 
prehnitene  is  allowed  to  remain  in  contact  with  ordinary  nitric  acid 
for  three  to  four  days,  and  is  purified  by  distillation  with  steam.  It 
crystallises  in  stellate  groups  of  flat  needles,  melts  at  61°,  boils  with 
partial  decomposition  at  295°  (thermometer  in  vapour),  and  is  readily 
soluble  in  ether,  alcohol,  light  petroleum,  and  acetic  acid.  On  re- 
duction with  iron  and  acetic  acid,  it  yields  prehnidine,  CloHia'iS'Ho. 
This  crystallises  in  large,  lustrous,  colourless  scales,  melts  at  70°,  is 
readily  soluble  in  alcohol,  ether,  and  light  petroleum,  and  is  volatile 
with  steam.  The  hydrochloride,  doHiaNHgjHCl,  crystallises  from 
water  in  tufts  of  very  long,  colourless  needles ;  the  sulphate, 
(CioHi3NH2)2,H2S04,  crystallises  in  large  scales,  and  is  sparingly 
soluble  in  cold  water ;  the  nitrate  crystallises  from  water  in  six- 
cornered   prisms.      AcetoprehnidmSf    CioHi3*NHAc,   crystallises   from 
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dilate  alcohol  in  colourless  needles,  melts  at  172°,  is  readily  soluble  in 
alcohol,  and  on  treatment  with  ordinary  nitric  acid  yields  the  nitro- 
derivative,  N'02*CioHi2*NHAc.  This  compound  can  also  be  obtained 
by  the  action  of  acetic  chloride  on  nitroprehnidine,  and  crystallises 
from  dilute  alcohol  in  hair-like,  branching  needles,  melting  at  225°. 
When  reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into 

ethenylprehnityleneamidine    hydrochloride,     CioHi2<[_  n,g-^CMe,HCl  + 

2H2O,  which  crystallises  in  slender,  colourless  needles,  and  is  readily 
soluble  in  water ;  the  base  is  flocculent  and  contains  2  mols.  H2O. 

Nitroprehnidine,  NOa'CioHia'NHo,  is  prepared  by  the  reduction  of 
dinitroprehnitene  (Abstr.,  1886,  694)  with  alcoholic  ammonium  sul- 
phide. It  crystallises  in  lustrous,  red  needles,  melts  at  ISl'',  and  is 
soluble  in  alcohol  and  concentrated  hydrochloric  acid.  On  reduction, 
it  yields  prehnitylene diamine,  CioHi3(NH2)2,  which  crystallises  from 
water  in  large,  lustrous  scales,  from  alcohol  in  long,  colourless  needles, 
melts  at  140°,  is  sparingly  soluble  in  ether  and  light  petroleum,  and 
gives  the  reactions  characteristic  of  an  orthodiamine.  The  hydro- 
chloride, CioHi2(NH2)2,2HCl  +  H2O,  crystallises  in  large,  lustrous 
scales,  and  in  dilute  aqueous  solution  is  coloured  dark-red  by  ferric 
chloride  and  by  potassium  chromate. 

Prehnifol,  CioHi3'OH,  obtained  by  fusing  sodium  prehnitenesul- 
phonate  with  potassium  hydroxide,  crystallises  from  light  petro- 
leum in  very  long,  colourless,  silky  needles,  melts  at  86 — 87°,  boils 
at  266°  (thermometer  in  vapour),  and  is  very  readily  soluble  in 
alcohol  and  ether.  It  is  not  coloured  by  ferric  chloride.  The  acetyl- 
derivative,  CioHig'OAc,  crystallises  in  large,  well-formed  prisms,  and 
melts  at  56 — 57° ;  the  6romo-derivative,  CioHi2Br'OH,  crystallises  in 
long,  slender  needles,  and  melts  at  151*^. 

When  oxidised  with  a  dilute  aqueous  solution  of  permanganate  at 
100°,  prehnitene  is  first  converted  into  prehnitylic  acid  (loc.  cit.),  and 
finally  yields  prehnitic  acid  ;  a  potassium  salt  of  the  latter, 

C6H2(COOH)3-COOK  +  H2O, 

was  obtained  by  treating  the  oxidation-product,  after  filtration,  with 
acetic  acid  and  lead  acetate,  decomposing  the  lead  salt  with  hydrogen 
sulphide,  and  evaporating  the  filtrate ;  it  crystallises  in  large  aggre- 
gates. W.  P.  W. 

Bromodichlorophenol  and  Dibromodiclilorobenzeiie.     By  L. 

Garzino  (Chem.  Gentr.,  1887,  1546—1547;  from  Bend.  Ace.  imce^■'[4], 
3,  202— 209).— Bromometadichlorophenol,  CsHaBrCU-OH  [?0H  :Cl2:Br 
=  1:2:4:6],  is  obtained  by  adding  the  calculated  quantity  of 
bromine  to  a  cooled  solution  of  dichlorophenol  (15  grams)  in  glacial 
acetic  acid  (10  grams).  The  separation  of  the  product  causes  the  mass 
to  become  semisolid.  It  is  exposed  to  the  air  until  the  small  excess 
of  bromine  has  volatilised,  then  washed  with  plenty  of  water,  dried, 
distilled  in  a  vacuum,  and  finally  sublimed.  The  pure  product  forms 
white  needles,  melting  at  68°,  and  boiling  with  decomposition  at  268°. 
Under  a  pressure  of  200  mm.,  it  distils  unchanged  at  220°.  It  sub- 
limes moderately  well  at  130 — 140°.     It  is  readily  soluble  in  benzene, 
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ether,  and  chloroform,  also  in  concentrated  acetic  acid  and  alcohol,  but 
is  nearly  insoluble  in  water.  It  is  carried  over  with  water  vapour. 
Ferric  chloride  produces  a  li^ht-blue  colour  in  an  alcoholic  solution, 
but  no  colour  in  watery  solution.  It  has  hardly  any  smell  and  very 
little  caustic  action.  No  isomeride  seems  to  be  formed.  Ammonium, 
sodium,  potassium,  barium,  and  silver  salts,  as  well  as  the  benzoate 
(m.  p   67*5°)  and  phthalate  (m.  p.  216 — 217°),  were  prepared. 

For  the  preparation  of  dibi'omodichlorobenzene,  C6H2Br2Cl2  [?  = 
1:6:2:  4],  a  mixture  of  20  grams  of  the  above  bromodichlorophenol, 
and  45  grams  of  phosphorus  pentabromide  was  slowly  distilled.  The 
part  distilling  between  200°  and  350°  was  heated  with  a  25  per  cent, 
solution  of  potash,  dried,  and  repeatedly  crystallised  from  a  mixture 
of  light  petroleum  (b.  p.  30—80°). 

The  pure  product  forms  needles  melting  at  67 — 68°,  very  easily 
soluble  in  ether,  light  petroleum,  and  benzene.  These  crystals  can 
be  moderately  easily  sublimed.  Besides  this,  another  product  is 
formed  in  small  quantity,  melting  at  190*5 — 192°;  this  dissolves 
easily  in  ether  and  light  petroleum^  separates  from  benzene  in  small 
needles,  and  contains  both  chlorine  and  bromine.  J.   P.  L. 

Compounds  of  Phenoxides  with  Cuprous  and  Mercurous 
Chlorides.  By  A.  G.  Fouchet  {Gompt.  rend.,  106,  276— 277).— A  solu- 
tion of  phenol  in  sodium  hydroxide  when  mixed  with  mercuric  chloride 
yields  a  white  precipitate  of  the  composition  (C6H50)2Hg,Hg2Cl2  4- 
4H2O.  /S-lN'aphthol  and  cx-anthrol  yield  respectively  the  compounds 
(G,oH70)2Hg,Hg,Cl2  +  4H2O  and  (CuH90)2Hg,Hg2Cl2  +  4H2O. 

Strictly  analogous  compounds  of  cuprous  chloride  are  obtained  in 
precisely  the  same  way.  C.  H.  B. 

Action  of  Aniline  on  Epichlorhydrin.  By  A.  Faucoxnier 
(Compt.  rend.,  106,  605— 607).— Aniline  (3  mols.)  was  heated  at  140° 
and  gradually  mixed  with  epichlorhydrin  (1  mol.).  If  the  two  liquids 
are  first  mixed  and  then  heated,  the  reaction  becomes  explosively 
violent  below  100°.  The  product  is  a  brownish  oil,  which  is  dissolved 
in  hydrochloric  acid  andreprecipitated  by  ammonia  to  remove  aniline. 
The  base  is  dissolved  in  ether,  washed  with  water,  then  extracted 
with  dilute  hydrochloric  acid,  and  the  solution  concentrated  to  a  syrup, 
which  gradually  crystallises.  It  is  purified  by  recrystallisation  from 
alcohol.  The  hydrochloride  thus  obtained,  C15II20N2CI2O,  forms 
colourless  needles,  very  soluble  in  water,  and  somewhat  soluble  in 
alcohol,  especially  on  boiling,  but  insoluble  in  ether.  They  become 
brown  at  180°,  soften  at  196°,  and  melt  with  decomposition  at  201 — 202°. 
The  base  is  obtained  by  treating  the  hydrochloride  with  alkaline 
hydroxides,  carbonates,  or  hydrogen  carbonates,  or  even  with  sodium 
acetate,  and  forms  a  colourless,  non-crystallisable  oil,  soluble  in  alcohol 
or  ether,  but  insoluble  in  water.  It  seems  to  be  isomeric  with  the 
dianilinehydrin  obtained  by  Glaus  by  the  action  of  aniline  on  glycerol 
dichlorhydrin.  The  author  proposes  to  call  it  dianilglycerol,  and 
ascribes  to  it  the  constitution  NHPh-CH2-CH(NHPh)-CH2-OH.  It 
gives  the  general  reactions  for  alkaloids,  and  reduces  auric  chloride 
and  potassium  ferricyanide  in  the  cold.     It  gives  a  precipitate  with 
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mercuric  chloride  only  in  presence  of  sodium  carbonate.  Theplatino- 
chloride  forms  pale-yellow  lamellae.  Picric  acid  produces  an  amor- 
phous, yellow  precipitate  soluble  in  acids ;  bromine- water  or  sodium 
hypocblorite,  a  dull  green  precipitate ;  potassium  dichromate  an 
intense  brown  coloration ;  potassium  permanganate  a  very  intense 
violet  coloration.  C.  H.  B. 

Metahydroxyparanitroscdiphenylamine.  ByL.  Kohler  (Ber., 
21,  908 — 910). — Metahydjoxydiphetiylnitrosamine,  Ci2H,oN202,  is  ob- 
tained by  dissolving  hjdroxydipbenylamine  in  alcohol,  and  adding  the 
calculated  quantities  of  dilute  sulphuric  acid  and  of  an  aqueous  solu- 
tion of  sodium  nitrite  to  the  well-cooled  solution.  It  crystallises  in 
slender,  yellow  needles,  melts  with  decomposition  at  115°,  and  is 
readily  soluble  in  ether,  alcohol,  and  acetic  acid,  soluble  in  benzene 
and  light  petroleum.  When  it  is  dissolved  in  a  mixture  of  2  parts  by 
weight  of  absolute  alcohol  and  7  parts  of  ether,  and  heated  in  the  cold 
with  1  part  of  alcoholic  hydrogen  chloride,  brown  scales  of  a  hydro- 
chloride separate,  from  which  metahydroxyparanitrosodljphenijlamine^ 

^NHPh 
OH-CeHsC   I  \0  [NHPh  :  OH  :  N  =  1 :  3  :  4],  can  be  obtained  by 

^N ( 

suspending  them  in  water,  adding  a  slight  excess  of  aqueous  soda,  and 
precipitating  the  filtrate  with  carbonic  anhydride.  It  crystallises 
from  benzene  in  beautiful,  red  needles,  and  is  soluble  in  acetone, 
benzene,  and  alcohol,  sparingly  soluble  in  ether,  and  very  sparingly 
soluble  in  light  petroleum.  Ammonia  and  aqueous  soda  dissolve  it 
readily,  and  its  solution  in  concentrated  sulphuric  acid  is  coloured 
red.  On  reduction  with  tin  and  hydrochloric  acid  at  the  ordinary 
temperature,  it  yields  metahydroxyparamidodijphenylamine,  daHioNaO, 
which  crystallises  in  pale  bluish  scales,  melts  at  135°,  and  is  readily 
soluble  in  alcohol,  chloroform,  and  acetone,  soluble  in  benzene  and 
ether,  and  very  sparingly  soluble  in  light  petroleum. 

HydroxyazopJienme,  C30H24N4O,  is  formed  by  heating  metahydroxy- 
paranitrosodiphenylamine  with  aniline  and  aniline  hydrochloride  at 
100°  for  three  hours.  It  crystallises  from  toluene  in  brown  needles, 
melts  at  197°,  is  insoluble  in  aqueous,  but  soluble  in  alcoholic  potash 
and  soda,  and  dissolves  in  concentrated  sulphuric  acid  with  a  reddish- 
brown  colour.  W.  P.  W. 

Condensation  of  Chloral  Hydrate  with  Secondary  Aromatic 
Amines.  By  P.  Boessneck  (Ber.,  21,  782— 783).— With  anilin>, 
chloral  hydrate  yields  trichlorethylidenediphenylamiue,  with  elimina- 
tion of  water  (Wallach,  this  Journal,  1872,  611  ;  Cech,  ibid.y  1876,  ii, 
66),  whilst  tertiary  amines  undergo  the  aldol-condensation  with  chloral 
hydrate  (Boessneck,  Abstr.,  1883,  976;  1884,  458.  Knofler  and 
Boessneck,  this  vol.,  p.  267)  ;  the  reaction  with  secondary  amines  is 
now  shown  to  be  similar  to  that  of  the  tertiary  compounds. 

Metkylamidophenjilhydroxytrichlorethane,CC\3'CIi(0}l)'C6iii'N^M.ej 
is  obtained  by  mixing  chloral  hydrate  and  methylaniline  in  mole- 
cular proportion,  moderating  the  violent  reaction  by  cooline,  and 
afterwards  allowing   the  mixture   to   remain   at   about  40 — 50°    for 
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24  hours  ;  it  is  then  supersaturaM  with  ammonia,  distilled  with 
steam  to  remove  unaltered  methylaniline,  and  the  hydrochloride 
precipitated  by  addition  of  concentrated  hydrochloric  acid;  after 
washino^  with  alcohol  and  recrystallising  from  hot  water,  this  is  de- 
composed by  ammonia.  It  is  crystalline,  and  melts  with  decomposition 
at  112*.  The  hydrochloride  forms  thick  prisms,  sparingflv  soluble  in 
cold  water.  The  m7ro6'o- com  pound,  GC]3-CH(OH)-C6H4-NMe-NO, 
prepared  by  the  action  of  sodium  nitrite  on  the  hydrochloride,  crystal- 
lises in  needles,  melts  at  117 — 118°,  beofins  to  decompose  at  140°,  and 
is  soluble  in  alcohol,  acetic  acid,  and  ether. 

Ethylamidophenylhydroxytrichlorethane,  CCl3'CH(OH)-C6H4-NHEt, 
prepared  in  a  manner  similar  to  the  methyl  compound,  is  crystalline, 
and  melts  at  98°.  The  hydrochloride  forms  stellate  group  of  needles, 
the  wi^roso-compound  melts  at  138°.  A.  J.  G. 

Reaction  between  Metaphenylenediajnine  and  Carbon  Bi- 
sulphide. By  P.  Gucci  {Ghem.  Gentr.,  1887,  1547 ;  from  Atti  Soc. 
Toscano  8c.  Nat.,  5,  291 — 293). — Thiocarbonylmetaphenylenediamine 
thiocarhonate  separates  out  in  crystals  after  heating  metaphenylene- 
diamine  and  carbon  bisulphide  in  sealed  tubes  for  six  hours  with 
alcohol  at  50 — 55°.  After  six  hours'  heating  at  100°,  a  small  quantity 
of  a  golden-yellow  compound  is  formed  in  addition  to  the  above.  A 
further  six  hours'  heating  at  150°  results  in  the  latter  substance  alone 
being  formed.  The  crystals  are  monoclinic,  and  do  not  give  off 
hydrogen  sulphide  when  boiled  with  alcohol.  This  compound  is 
insoluble  in  water,  ether,  benzene,  carbon  bisulphide,  and  chloroform, 
and  only  sparingly  soluble  in  ethyl  and  arayl  alcohols. 

At  280°,  it  remains  unchanged,  turns  brown  at  300°,  and  decora- 
poses  at  a  higher  temperature.  The  author  regards  the  compound  as 
sulphocarhonylmetapheneylenediaminej  C6H4!N'2H2!CS.  J.  P.  L. 

Diazo-compoiinds.  By  P.  Griess  (Ber.,  21,  978— 984).— The 
author  has  experimented  on  the  behaviour  of  the  three  isomeric 
diazobenzoic  acids  towards  methyl  and  ethyl  alcohols  and  phenol.  In 
the  first  two  cases,  1  part  of  the  acid,  in  the  form  of  sulphate,  was 
heated  with  10  parts  of  the  alcohol  until  the  evolution  of  nitrogen 
ceased;  in  the  experiments  with  phenol,  1  part  of  the  sulphate  was 
added  to  2  to  3  parts  of  phenol,  heated  to  its  melting  point,  and  the 
well-mixed  mass  warmed  gently  until  the  commencement  of  the 
reaction,  which  is  always  very  energetic. 

By  methyl  alcohol,  metadiazobenzoic  acid  is  completely  converted 
into  methylmetahydroxybenzoic  acid.  The  product  crystallises  in 
white  needles,  which  are  very  sparingly  soluble  in  cold  water,  and 
melt  at  107°. 

Paradiazobenzoic  acid  and  methyl  alcohol  yield  methylparahydroxy- 
benzoic  acid,  which  melts  at  183 — 184°,  whilst  orthodiazobenzoic  acid 
yields  only  benzoic  acid. 

With  ethyl  alcohol,  metadiazobenzoic  acid  yields  a  mixture  of 
benzoic  and  ethylmetahydroxybenzoic  acid.  The  products  can  be 
easily  separated  as  the  latter  is  almost  insoluble  in  water ;  it  forms 
white,  crooked  needles,  melting  at  137°. 
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Paradiazobenzoic  acid  with  methyl  alcohol  yields  benzoic  and  ethyl- 
parahydroxybenzoic  acids,  which  can  be  separated  as  in  the  preceding 
case;  the  latter  acid  melts  at  107°.  Orthodiazobenzoic  acid  is  com- 
pletely converted  into  benzoic  acid. 

With  phenol,  metadiazobenzoic  acid  yields  met aphenoxy benzoic  acid; 
this  crystallises  from  dilute  alcohol  in  long,  white  needles,  melting 
at  145°.  It  is  almost  insoluble  in  boiling  water,  but  dissolves  roadil}'- 
in  alcohol  and  ether;  it  can  be  distilled  in  small  quantities  without 
decomposition.  The  barium  salt,  (0Ph'C6H,-C00)oBa  +  SiHaO, 
crystallises  in  small,  white,  ill-defined  leaves. 

Paradiazobenzoic  acid  and  phenol  give  paraphenoxybenzoic  acid, 
which  has  already  been  described  by  Klepl  (Abstr.,  1884,  446). 
Orthodiazobenzoic  acid  yields  hydroxydiphenylene  ketone,  ortho- 
phenoxybenzoic  acid,  and  a  new  compound,  which  crystallises  in 
white,  shining  needles,  melting  at  205",  and  is  tolerably  readily 
soluble  in  hot  water.  This  product  seems  to  be  isomeric  with  ortho- 
phenoxy benzoic  acid. 

Hydroxydiphenylene  ketone  melts  at  96°,  not  91°  as  stated  by 
Richter  (Abstr.,  1884,  325). 

Orthophenoxybenzoic  acid  is  identical  with  the  phenylsalicylic  acid 
obtained  by  Graebe  (this  vol.,  p.  477). 

The  sulphate  of  orthotetrazodiphenic  acid,  CioHf,(N'2S04H).2(COOH)2, 
a  compound  which  is  obtained  from  the  sulphate  of  orthodiamido- 
diphenic  acid  by  treating  it  with  nitrous  acid,  when  warmed  with 
ethyl  alcohol,  yields  aldehyde,  sulphuric  acid,  nitrogen,  and  a  new 
diplipnic  acid,  Ci2H6(COOH)2  [(C00H)2  =  3  :  3'].  The  latter  is  pre- 
cipitated from  its  dilute  ammoniacal  solution  in  white,  microscopic 
needles,  and  crystallises  from  boiling  alcohol  in  small  leaves.  It  is 
almost  totally  insoluble  in  cold  water,  and  dissolves  only  sparingly  in 
hot  water,  but  more  readily  in  hot  alcohol,  ether,  and  chloroform. 
The  harium  salt  is  tolerably  readily  soluble  in  water,  from  which  it 
crystallises  only  slowly  in  nodular  masses,  having  the  formula 
CuHgOiBa  +  S^HoO.  If  the  aqueous  solution  is  evaporated  down 
by  boiling,  the  salt  separates  in  needles  which  only  contain  H  mol. 
H2O.  When  the  salt  is  subjected  to  dry  distillation,  it  yields 
diphenyl  (m.  p.  70°)  and  barium  carbonate.  F.  S.   K, 

Action  of  Potassium  Ferrocyanide  on  Diazobenzene  Nitrate. 

By  M.  LoCHER  (Ber.,  21,911 — 913). — The  yellow,  crystalline  compound 
(m.  p.  =  150°)  obtained,  together  with  azobenzene  and  an  oil,  by  Griess 
by  the  action  of  a  cold  saturated  solution  of  potassium  ferrocyanide  on 
diazobenzene  nitrate  (this  Journal,  1876,  i,  932),  when  heated  with 
aniline  hydrochloride  and  aniline  at  160",  yields  an  induline  which  is 
insoluble  in  alcohol.  When  reduced  by  the  action  of  hot  hydrochloric 
acid  and  tin,  or  by  heating  with  concentrated  hydriodic  acid  and  amor- 
phous phosphorus  at  120 — 130°,  Griess'  compound  is  converted  into 
aniline  and  paramidodiphenyl,  and  must  therefore  be  regarded  as 
benzeneazodiphenyl,  Ph'N2*CfiH4Ph.  The  /^^/c^ra^o-derivative,  CisHigNa, 
obtained  by  treating  its  solution  in  absolute  alcohol  first  with  ammonia 
and  then  with  hydrogen  sulphide,  crystallises  in  needles  or  thin 
scales,  melts  at  127°,  and  is  readily  converted  into  benzeneazodiphenyl 
VOL.  Liv.  2  r 
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by  exposure  to  the  air  and  by  distillation.  Concentrated  solpbnrlc 
acid  dissolves  ifc  with  a  dark-red  colour,  which  afterwards  changes  to 
green.  When  the  hydrazo-derivative  is  boiled  with  acetic  anhydride, 
the  ace^i/Z-derivative,  dsHuNaAc^,  is  formed  ;  this  crystallises  in  small, 
white  needles,  decomposes  partially  at  190°  with  the  production  of  a 
yellow  colour,  and  melts  at  202—203°. 

Under  like  conditions,  potassium  ferrocyanide  reacts  with  diazo-«- 
naplithylamine  (?  naphthalene),  and  two  compounds  are  obtained  ;  one 
of  these  crystallises  in  dark-red,  spherical  aggregates,  melts  at  about 
200°,  and  seems  to  be  azonaphthalene.  W.  P.  W. 

Hydrazones.  By  E.  Fischer  (Ber.,  21,  984— 988).— The  name 
bydrazone  is  proposed  for  the  compounds  of  hydrazine  with  alde- 
hydes and  ketones,  and  the  term  osazone  for  those  compounds  con- 
taining  two  neiohbouring  hydrazone-groups.  Other  compounds  con- 
taining two  hydrazone-groups  may  be  named  dihydrazoues.  Since 
phenylhydrazine  is  almost  the  only  reagent  employed,  the  word 
"  phenyl"  may  usually  be  dispensed  with. 

The  author  gives  the  following  reasons  why  the  hydrazones  must 
be  considered  as  isomeric  and  not  identical  with  the  azo-compounds  : — 
(1 )  Hydrazone-formation  takes  place  equally  well  with  a  primary 
or  with  a  secondary  hydrazine,  but  in  the  latter  case  the  formation  of 
an  azo-compound  is  excluded.  (2)  Most  hydrazones  regenerate  the 
hydrazine  bases  when  boiled  with  acids ;  only  in  isolated  cases  are 
indoles  formed  instead.  (3)  The  hydrazone  of  acetaldehyde  is 
isomeric  with  benzeneazoethane.     Of  the  two  formulae  for  hydrazones, 

R'NH'NIC and  <C]vjt?]>C ,   the   author  considers   the  former  as 

the  most  probable,  and  that  the  osazones  are  similarly  constituted. 
Tn  taking  the  melting  point  of  a  hydrazone,  it  should  be  borne  in 
mind  that  many  of  them  melt  with  decomposition,  and  constant 
melting  points  can  only  be  obtained  by  raising  the  temperature  as 
quickly  as  possible.  F.  S.  K. 

Compounds  of  Phenylhydrazine  with  Sugars.  By  E.  Fischer 
(Ber.,  21,  988 — 991). — The  conversion  of  any  known  sugar  into  the 
crystalline  and  sparingly  soluble  osazone  is  the  best  method  for  recog- 
nising the  former,  or  for  isolating  new  compounds  belonging  to  this 
class  of  substances. 

By  this  method  it  was  found  that  phlorose,  the  sugar  obtained  from 
phloridzin  by  Hesse  (Abstr.,  1878,  851),  is  identical  with  dextrose. 
Crocose,  a  sugar  prepared  from  saffron,  also  consists  of  dexti-ose,  but 
it  was  not  proved  whether  any  other  sugar  is  present  or  not.  Formose, 
the  product  obtained  from  formaldeliyde  and  calcium  hydi*ate  (But- 
lerow,  Compt.  rend.,  53,  145;  Loew,  Abstr.,  1886,  609),  is,  according 
to  the  latter  authoi'ity,  a  distinct  compound,  having  the  formula 
CeHiaOg.  The  only  crystalline  derivative  of  formose  is  the  osazone, 
which,  according  to  Loew,  has  the  formula  CigH.oNiOa.  The  author 
finds  that  this  osazone  is  a  mixture  of  at  least  two,  perhaps  three  or 
four  osazones.       One  of  these,  C18H22N4O4,  is  the  normal  osazone  of  a 
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sugar,  CeHizOe ;  it  was  obtained  in  very  slender,  yellow  needles, 
which  began  to  soften  at  130°,  and  melted  completely  at  144°.  It  is 
therefore  impure,  but  the  other  compounds  present  are  perhaps 
simply  isomerides.  It  is  comparatively  readily  soluble  in  hot  water, 
and  dissolves  very  readily  in  alcohol  and  ethyl  acetate,  far  less  readily 
in  benzene. 

A  second  osazone,  which  is  sparingly  soluble  in  ether  and  ethyl 
acetate,  and  can  therefore  be  separated  from  the  preceding  compound 
by  this  means,  gave  results  on  analysis  which  agreed  for  the  mean  of 
the  two  formuloe  CivHaoNiOs  and  C18H22N4O4. 

A  third  osazone,  which  is  only  present  in  small  quantities,  was 
isolated.  In  melting  point,  which  is  above  204°,  and  its  very  sparing 
solubility  in  hot  alcohol,  it  resembles  phenylglucosazone  and  a-phenyl- 
acrosazone. 

Methylenitan  yields  an  osazone  which  has  in  general  the  same  pro- 
perties as  the  compound  obtained  from  formose.  Loew's  statement 
(this  vol.,  p.  572)  that  methylenitan  does  not  yield  an  osazone,  and  is 
on  that  account  quite  different  from  formose,  is  therefore  incorrect. 

F..  S.  K. 

Franceins.  By  C.  Istrati  (Gompt.  rend.,  106,  277 — 280).— 
Benzene  and  its  chloro-,  nitro-,  and  other  derivatives  yield  a  francem 
when  heated  with  strong  sulphuric  acid  (compare  this  vol  ,  p.  259), 
the  proportion  of  francein  obtained  increasing  with  the  proportion 
of  chlorine  in  the  benzene-derivative.  All  the  franceins  are  soluble 
in  strong  sulphuric  acid,  and  some  are  soluble  in  water.  With  two 
exceptions,  they  dissolve  in  alkalis  and  form  neutral  salts  very 
soluble  in  water.  They  are  all  more  or  less  soluble  in  alcohol,  forming 
highly  coloured  and  strongly  dichroic  solutions.  They  dye  cotton, 
linen,  and  especially  silk,  with  shades  varying  from  rose  colour  to 
maroon.  The  depth  of  colour  and  the  tinctorial  power  of  the  franceins 
increase  with  the  proportion  of  chlorine. 

The  franceins  from  benzene,  methylbenzene,  and  mono-  and 
di-chlorobenzene  are  black,  but  they  become  redder  and  acquire  a  con- 
choidal  fracture  and  a  dark-green  metallic  lustre,  as  the  proportion  of 
chlorine  increases. 

The  action  of  sulphuric  acid  on  pentachlorobenzene  yields  two  fran- 
ceins (loc.  cit.).  The  first  has  a  deep  green  metallic  lustre,  and  dis- 
solves in  potash,  methyl,  ethyl,  and  amyl  alcohols  and  glycerol,  but 
is  insoluble  in  water.  Its  solution  shows  intense  red-green  dichroispi, 
and  dyes  silk  a  rose  colour.  The  second  is  formed  in  much  smaller 
quantity,  and  is  soluble  in  waim  water,  but  is  almost  insoluble  in 
potash,  and  is  much  less  soluble  in  alcohol  than  the  first  francein.  It 
dyes  silk  a  peach  colour.  The  first  francein  forms  salts  which  differ 
in  their  solubility  in  water  and  alcohol,  and  also  in  their  dichroism. 
Both  franceins  have  the  composition  Ci&IlClaOs,  and  seem  to  have  the 
functions  of  a  phenol  and  a  diquinone.  C.  H.  B. 

Phenylisocyanuric  Acid  :  a  Fourth  Triphenylmelamine.    By 

B.  Rathke  (Ber.,  21,  867 — 873). — When  the  triphenylamine  pre- 
viously described  by  the  author  (Abstr.,  1887,   QQ-^)  is  heated  with 
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concentrated  hydrochloric  acid  at  160 — 170°,  it  is  converted,  with 
elimination  of  aniline,  into  phenylisocyanuric  acid, 

this  crystallises  in  flat  needles,  melts  at  285 — 289°  (uncorr.),  and  is 
readily  soluble  in  hot  water.  The  silver  salt  crystallises  in  lustrous, 
quadratic  plate?. 

To    the   description   previously   given  of    the    triphenylmelamine, 

^^<C(NPh)-N^>^'^^  ^^^''-  ""^^-^^  ^^^  following  is  added.  It 
melts  at  221°,  and  crystallises  in  small  prisms.  The  hydrochloride  and 
sulphate  are  very  readily  soluble  in  water,  the  nitrate  less  so  ;  a  definite 
platinochloride  was  not  obtained.  When  heated  with  hydrochloric 
acid  at  100 — 150°,  or  when  heated  with  alcohol  and  a  little  ammonia 
at  150°,  it  is  converted  into  normal  triphenylmelamine,  aniline,  and 
diphenylmelamine,  melting  at  202 — 204°. 

Frt  sh  proof  of  the  correctness  of  the  formula  usually  assigned  to 
normal  triphenylmelamine  was  obtained  by  heating  it  with  hydro- 
chlor'c  acid  at  180°,  when  it  yielded  cyanuric  acid,  showing  that  the 
phenyl-groups  were  not  in  direct  union  with  the  ring.  Hofmann's 
statement  that  normal  triphenylmelamine  is  destitute  of  basic  pro- 
perties is  incorrect.  The  salts  are  insoluble  in  water  and  very 
unstable  ;  the  platinochloride,  (C2iHi«N6)2,H2PtCl6,  crystallises  in 
needles.  When  the  platinochloride  in  alcoholic  solution  is  treated 
with  zinc-dust,  it  yields  a  new  base  crystallising  in  silvery,  six-sided 
plates,  and  melting  at  146°.  A.  J.  G. 

Dimethylanilinequinonimide.  By  J.  Fogh  (Ber.,  21,  887 — 
890). — If  paramidophenolsulphonic  acid,  made  into  a  thin  paste  with 
water,  is  treated  with  chlorine  until  complete  solution  takes  place 
(compare  Hirsch,  Abstr,,  1887,  834),  and  the  excess  of  chlorine  is 
removed  by  the  addition  of  small  quantities  of  the  acid  until  no  more 
is  dissolved,  a  solution  of  quinonechlorimidesulphonic  acid  is  obtained, 
which  on  the  addition  of  dimethylaniline  becomes  bluish- vioht 
owing   to  the  formation  of  the  dimethylaiiiUne-deTiY&tiye  of  quinon- 

— C  H  ('SO  H'i 
imidesulphonic  acid,  ^<^jq-/r;  ^  .j^;J/[g^-\>-     This  separates  in  flocks 

having  a  bronze  lustre,  and  consisting  of  microscopic  needles  which 
contain  ^  mol.  HoO,  are  practically  insoluble  in  cold  water,  ether,  and 
benzene,  and  sparingly  soluble  in  hot  alcohol,  but  are  readily  soluble 
in  aqueous  alkalis,  yielding  intensely  blue  solutions  from  which  acids 
precipitate  the  compound  unchanged.  The  compound  dissolves  in 
concentrated  sulphuric  acid  with  a  cherry-red  colour,  is  decolorised 
by  boiling  with  dilute  mineral  acids,  and  when  heated  at  100°  or 
treated  with  reducing  agents,  is  converted  into  a  leuco-derivative.  It 
is  probably  identical  with  the  compound  obtained  by  Schmitt  and 
Andresen  from  trichloroquinonechlorimide  and  dimethylaniline 
(Abstr.,  1882,  400). 

Dimethylanilinequinonimide  (phenol-blue)  can  be  prepared  by 
adding  dimethylaniline  (50  grams)  to  a  concentrated  aqueous  solution 
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of  oxalic  acid  (50  grams)  containing  quinonechlorimide  (30  grams) 
in  suspension,  and  shaking  the  mixtare  until  complete  solution  occurs. 
The  bine  colour  of  the  solution  then  changes  to  green,  and  green 
flocks  of  the  oxalate  separate,  from  which  the  dimethylaniliue-deriva- 
tive  can  be  obtained  by  treatment  with  cold  aqueous  soda.  It  is 
identical  with  the  compound  obtained  by  Mohlau  from  dimethyl- 
phenylene-green  (Abstr.,  1836,  146). 

Quinonechlorimide  is  best  prepared  by  reducing  100  grams  of 
paranitrophenol  with  100  grams  of  tin  and  500  to  600  grams  of  con- 
centrated hydrochloric  acid,  filtering,  diluting  to  1  litre,  and  treating 
the  solution,  farther  diluted  with  four  times  its  volume  of  water,  and 
cooled  to  5°,  in  small  quantities  at  a  time  with  bleaching-powder 
solution  until  both  the  precipitate  and  solution  are  coloured  a  pure 
yellow ;  the  precipitate  then  only  requires  to  be  washed.  The  yield 
amounts  to  70 — 80  per  cent,  of  that  theoretically  possible. 

W.  P.  W. 

Base  from  Bromacetophenone  and  Acetamide.  By  M.  Lkwy 
(Bei\,  21,  924 — 931  ;  compare  this  vol.,  p.  55). — The  base  from 
bromacetophenone  and  acetamide  yields  benzoic  acid  when  oxidised 
with  a  very  dilute  permanganate  solution.  Fuming  nitric  acid  con- 
verts it  into  a  m'/^ro-derivativejNOa'CioHsNO,  which  crystallises  in  long, 
bright-yellow  needles,  melts  at  156 — 157°,  is  readily  soluble  in  hot 
alcohol  and  benzene,  insoluble  in  water,  and  on  oxidation  with  dilute 
permanganate  solution  yields  paranitrobenzoic  acid.  When  treated 
with  stannous  chloride  and  hydrochloric  acid,  it  is  reduced  to  the 
am/c^o-derivative,  NHa'CioHgl^O  ;  this  crystallises  in  long,  lustrous, 
colourless  needles,  melts  at  114 — 115°,  is  readily  soluble  in  alcohol, 
ether,  and  hot  water,  and  readily  yields  a  diazo- compound,  which 
forms  with  dimethylaniline  a  violet,  with  resorcinol  a  yellow,  and 
with  ytJ-naphthol  a  red  colouring  matter. 

The  tetrahydro-ha.se,  C10H13NO,  is  obtained  by  gradually  adding 
sodium  in  large  excess  to  a  boiling  alcoholic  solution  of  the  acetamide 
base.  It  is  a  colourless  oil  of  repulsive  odour,  boils  at  248 — 
251°,  and  is  readily  soluble  in  alcohol,  ether,  and  concentrated  acids. 
The  5ew2o^Z-derivative,  CjoHiaBzNO,  crystallises  in  small,  white,  con- 
centrically grouped  needles,  melts  at  140°,  and  is  readily  soluble  in 
hot  alcohol,  ether,  and  benzene. 

The  acetamide-base  does  not  react  with  hydroxylamine,  phenyl- 
hydrazine,  or  phosphorus  pentachloride,  and  is  not  decomposed  on 
distillation  either  with  soda-lime  or  with  zinc-dust.  When  heated 
with  hydriodic  acid  and  amorphous  phosphorus  for  12  hours 
at  210",  it  is  converted  into  a  hydrocarbon,  CieHig,  which  boils 
at  270 — 280"^,  and  seems  to  be  identical  with  a  compound  ob- 
tained by  Graebe  from  acetophenone  under  similar  conditions  (this 
Journal,   1875,  457).     The   author  regards   the  acetamide-base  as   a 

N'CMe 

methylphenyloxyazole,  and  ascribes  to  it  the  formula  ^ntj-npu^^' 

and  to  its  tefcrahydro-derivative  the  formula  <CnH  .riTPVi'^^* 

W.  P.  w. 
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Action  of  Phosphorus  Pentachloride  on  Anilic  Acids  of 
Bibasic  Acids.  By  R.  Anschutz  {Ber.,  21,  957). — Anilic  acids 
(this  vol.,  pp.  277  and  367)  can  be  readily  converted  into  the  corre- 
sponding anils  by  the  action  of  an  equivalent  quantity  of  phos- 
phorus pentachloride  on  the  acid  suspended  in  chloroform. 

Succinanil,  succinparatolil,  succinorthotolil,  and  succin-a-naphthil, 
&c.,  were  prepared  by  this  method.  Fumaranilic  acid  yields  a 
product,  the  formula  of  which  agrees  with  that  of  monochloro- 
succinanil.  F.  S.  K. 

Itaconanilic  Acid.  By  R.  Anschutz  and  F.  Reutee  (Ber.,  21, 
958 — 959). — The  authors  have  shown  that  the  itaconanilic  acid 
which  they  obtained  (this  vol.,  p.  277)  is  different  from  that  pre- 
pared by  Gottlieb  (Annalen,  77)  and  by  Michael.  In  this  article 
tliey   discuss   the    formula   of    Gottlieb's   and    Michael's    acid,   and 

give  COOH-CH<^^'^Q^>  as  the  most  probable.  F.  S.  K. 

Chloronitrobenzoic  Acids.     By  A.  Glaus  and  H.  Kurz  (/.  pr. 

Chem.  [2],  37,  196 — 201). — The  substances  described  in  this  paper 
have  been  prepared  from  the  corresponding  amido-compounds  by 
Sandmeyer's  reaction. 

Parachlorometanitrohenzonitrilfi,  NOa'CeHad'CN",  dissolves  readily  in 
alcohol,  ether,  chloroform,  and  hot  water,  from  which  it  crystallises 
in  colourless  needles,  melting  at  100 — 101*^  (uncorr.).  When  boiled  with 
dilute  sulphuric  acid,  it  forms  parachlormetanitrohenzoic  acid,  which 
crystallises  in  pale-yellow  needles,  melting  at  178 — 179°  (uncorr.). 

Parachlororfhonitrohenzonitrile  dissolves  readily  in  alcohol,  ether,  and 
hot  water.  It  forms  colourless  needles,  melting  at  98°  (uncorr.).  Para- 
chlororthonitrobenzoic  acid  crystallises  from  hot  water  in  long,  colour- 
less needles,  melting  at  139"  (uncorr.).  The  sodium  salt  (6  mols.  HoO)  is 
very  soluble  in  water,  from  which  it  crystallises  in  flat  needles.  The 
potassium,  copper,  barium,  ammonium,  calcium,  and  silver  salts  are 
described. 

MetachloroparanitrobenzonitriJe  crystallises  from  alcohol,  ether,  and 
hot  water  in  colourless  needles,  melting  at  87°  (uncorr.).  Mefa- 
cMoroparanitrobenzoic  acid  forms  long,  white  needles,  melting  at  185 — 
186°  (uncorr.),  and  is  very  soluble  in  alcohol,  ether,  chloroform,  and 
hot  water.  The  ammonium,  silver,  barium  (2  mols.  HoO),  and  calcium 
(2  mols.  H2O)  salts  are  all  soluble  in  hot  water,  and  crystallise  in 
colourless  needles.     The  ammonium  salt  dissociates  at  100°. 

G.  T.  M. 

Hydroxy-^-isodurylic  Acid.  By  C.  Krohn  (Ber.,  21,  884—886). 
^Hijdroxy-^-isodurylic  acid,  OH-CoHMeg-COOH  [Meg  :  OH  :  COOH 
=  1  :  3  :  4:  6  :  5],  is  obtained  when  the  sodium-derivative  of  pseudo- 
cumenol  is  heated  with  excess  of  liquid  carbonic  anhydride  at  170  to 
180°.  It  crystallises  in  snow-white  needles,  melts  at  181°,  and  at  a 
slightly  higher  temperature  decomposes  into  pseudocumenol  and 
carbonic  anhydride.  It  is  readily  soluble  in  ether,  sparingly  in  the 
other  organic  solvents ;  the  alcoholic  solution  gives  a  permanent  blue 
coloration  with  ferric  chloride.  When  treated  with  a  mixture  of 
acetic  and  nitric  acids,  it  yields  Auwers'  nitropseudocumenol  nitrate 
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(Abstr.,  1885,  380).  When  a  solution  of  the  acid  in  concentrated 
sulphuric  acid  is  heated  at  50 — 70°,  carbonic  anhydride  in  abundantly 
evolved,  and  Renter's  pseudocumenolsulphonic  acid  (Abstr.,  1878, 
413)  is  formed.  A.  J.  G. 

Oxidation  of  Unsaturated  Acids.  By  R.  Fittig  (Ber.,  21,  919 
— 921). — The  oxidation  of  the  following  unsaturated  acids  was 
effected  by  gradually  adding  the  equivalent  quantity  (1  mol.  to  1  mol. 
of  the  acid)  of  a  2  per  cent,  permanganate  solution  to  a  very  dilute 
aqueous  solution  of  the  alkaline  salt  of  the  acid  cooled  to  0°.  The 
yield  is  good,  and  the  products  can  be  purified  with  little  difficulty. 

The  a-/3-unsaturated  acids  yield  dihydroxy-acids,  which  do  not 
undergo  change  when  boiled  with  dilute  hydrochloric  acid.  Cin- 
namic  acid,  for  example,  is  converted  into  phenylglyceric  acid 
together  with  small  quantities  of  benzaldehyde  and  oxalic  acid,  and 
ethylcrotonic  acid  is  oxidised  to  the  dihydroxy-acid, 

OH-CHMe-CEt(OH)-COOH, 

which  crystaUises  well,  melts  at  95 — 96°,  and  is  not  identical  with 
How's  hexeric  acid  obtained  in  very  small  quantity  in  the  decomposi- 
tion of  the  dibromide  of  ethylcrotonic  acid. 

The/i-7-acids  yield  dihydroxy-acids  which,  when  warmed  with  dilute 
hydrochloric  acid,  readily  undergo  conversion  into  the  corresponding 
hydroxy-lactones.     Thus,  isophenylcrotonic  acid  forms  the  beautifully 

Grjst^Wmephenylhydroa'ybutyrolactone,0'K'C'H.<^  PRPh  ^^'  +^^20, 

which  melts  at  76—77°,  or,  when  anhydrous,  at  86 — 87°.  The  corre- 
^Y)ondiBgphenyldihydroxybutijricacid,OR'CiIFh'CB(OB.yClIi'COOH, 
forms  large  crystals,  and  melts  at  116^,  with  decomposition  into  the 
hydroxy-lactone.  Isoctylenic  acid,  CHMe./CHa-CHiCH-CHa'COOH, 
obtained  by  the  distillation  of  isobutylparaconic  acid,  is  in  like  manner 
converted  into  the  liquid  hydroxy-lactone, 

CHMe2-CH2-CH<^.^^^(^>. 

The  7-S-acids,  as,  for  example,  cinnamenylpropionic  acid  and  hydro- 
sorbic  acid,  also  yield  hydroxy-lactones,  which  differ,  however,  in 
many  respects  from  those  obtained  from  the  /3-7-acids.  The  research, 
which  has  been  carried  on  in  conjunction  with  the  author's  pupils,  is 
being  continued.  W.  P.  W. 

lodophenolsulphonic  Acids.  By  F.  Kehemann  (/.  pr.  Chem. 
[2],  37,  9 — 14). — When  iodine  (1  mol.),  in  the  form  of  a  mixture 
of  potassium  iodide  and  iodate,  is  added  little  by  little  to  potassium 
paraphenolsulphonate  (1  mol.)  dissolved  in  excess  of  dilute  hydro- 
chloric or  sulphuric  acid,  iodine  at  first  separates,  but  is  quickly  re- 
absorbed, and  after  a  short  time  the  liquid  crystallises  to  a  dense  mass 
of  long,  thin  prisms  of  the  formula  CeHsI^O-SOaK  +  2H3O.  This 
salt  begins  to  decompose  at  270°  without  melting.  The  barium  salt, 
(C6H3LO-S03),Ba  +  3H2O,  is  only  slightly  soluble  in  cold  water  from 
which  it  crystallises   in  white,  glistening  needles.     The  copper  salt 
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forms  pale  green,  monoclinic  prisms.  The  anhydrous  free  acid  melts 
at  120°,  and  decomposes  with  separation  of  iodine  at  190°.  It  dis- 
solves readily  in  water  from  which  it  is  precipitated  by  hydrochloric 
or  sulphuric  acid.  It  probably  has  the  constitution  [HO  :  I2 :  SO3H  = 
1:2:6:4]. 

The  mother-liquor  on  evaporation  yields  a  considerable  quantity  ot 
unchanged  potassium  paraphenolsulphonate,  and  an  amount  insuffi- 
cient for  analysis  of  a  substance  containing  iodine,  and  crystallising 
in  gleaming  scales.  G.  T.  M. 

lodophenolsulphonic  Acids.  By  E.  Ostermayer  (/.  pr.  Chem. 
[2],  37,  213 — 216 j. — If  paraphenolsulphonic  acid  (1  mol.)  is  treated 
with  iodine  (1  mol.)  in  the  way  described  by  Kehrmann  (this  vol., 
p.  695),  besides  the  chief  product,  diiodophenolsulphonic  acid,  a  com- 
pound is  produced  which  appears  to  be  a  moniodosulphonic  acid. 
This  acid  forms  thick,  colourless  crystals  belonging  to  the  rhombic 
system,  and  differs  from  the  diiodosulphonic  acid  by  its  barium  and 
calcium  salts  dissolving  readily  in  water.  The  diiodosulphonic  acid 
forms  a  zinc  salt,  (OH'C6H2l2*S03)2Zn  -|-  6OH2,  which  crystallises  in 
long,  colourless  needles.  The  paper  is  mainly  on  the  question  of 
priority  between  the  author  and  Kehrmann  (loc.  cit.).         G.  T.   M. 

New  Synthesis  of  Tetraphenylethylene.  By  J.  H.  Ziegler 
(Ber.,  21,  779 — 781). — When  equivalent  quantities  of  sulphur  and 
diphenylmethane  are  heated  together,  the  former  begins  to  dissolve  at 
110°,  and  the  solution  is  complete  at  150°;  the  scarcely  yellow  solu- 
tion yields  crystals  of  unaltered  sulphur  on  cooling.  On  raising  the 
temperature,  the  liquid  slowly  darkens  at  200°,  and  an  evolution  of 
hydrogen  sulphide  begins  ;  the  reaction  requires  10  hours'  heating 
at  240 — 290°  for  completion.  The  residue  consists  mainly  of  tetra- 
phenylethylene, and  can  be  purified  by  treatment  with  ether  in  which 
unaltered  diphenylmethane,  &c.,  dissolve.  The  yield  is  about  75  per 
cent,  of  the  diphenylmethane  employed.  A.  J.  G. 

Action  of  Chlorine  on  a-  and  y3-Naphthol.  By  P.  T.  Cleve  w 
(Ber.,  21,  891— 896).— Bichloru-x-napht  ho  I;  C,oH5Cl2-OH  (probably 
OH  :  CI  :  CI  =  1  :  2  :  4),  is  obtained,  together  with  chloro-a-naphthol, 
by  the  action  of  chlorine  on  a  cold  solution  of  a-naphthol  in  acetic 
acid.  It  crystallises  from  alcohol,  chloroform,  and  benzene  in  silky 
needles  melting  at  106°,  and  from  acetic  acid  in  prisms  having  the 
composition  CioHsCIo'OH  -f-  C2H4O2 ;  these  lose  the  associated  acetic 
acid  completely  at  40—50°.  When  heated  at  170—180°,  it  loses 
hydrogen  chloride,  and  is  converted  into  a  compound  which  probably 
has  the  composition  C20H10CI2O2,  does  not  melt  at  275°,  and  is  insoluble 
in  all  the  ordinary  solvents.  On  oxidation  with  dilute  nitric  acid, 
dichloro-a-naphthol  yields  phthalic  acid  and  a  quinone-like  com- 
pound crystallising  in  yellow  needles,  whilst  chloronaplithaquinone.^ 
C10H5CIO0,  is  formed  when  it  is  treated  with  chromic  acid  in  acetic 
acid  solution ;  this  crystallises  in  lustrous,  golden-yellow  needles, 
melts  at  116°,  is  soluble  in  alcohol,  and  yields  an  anilide, 
CioH4C102'NHPh,  which  forms  sparingly  soluble,  purple-red  crystals 
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and  melts  at  202 — 203°  (compare  Knapp  and  Scliultz,  Abstr,,  1882, 
510  ;  Clans,  Ber.,  18,  2929).  When  treated  with  phosphorus  penta- 
chloride,  dichloro-a-naphthol  is  converted  into  a  trichloronaphthalene 
(=  1:2:4?),  which  crystallises  in  needles  and  melts  at  92". 

Chloro-ix-7ia]jhthol  (probably  .OH  :  01  =  1  :  2),  owing  to  its  great 
solubility  in  the  ordinary  solvents,  could  only  be  crystallised  from 
light  petroleum.  It  could  not,  however,  be  obtained  pure  either  by 
distillation  or  by  fractional  crystallisation  ;  the  impure  crystals  melted 
at  about  54°.  When  treated  in  acetic  acid  solution  with  chlorine,  it  is 
converted  into  the  dichloro-derivative,  whilst  phosphorus  pentachloride 
reacts  with  it  to  form  the  above  trichloronaphthalene. 

Chloro-^-napJithol,  Oi^HfjOhOH,  is  obtained  under  like  conditions 
from  )S-naphthol.  It  crystallises  from  chloroform  in  monoclinic  forms, 
a:b  :c=  1*9600  :  1  :  1-9562  ;  ^  =  66°  54' ;  observed  faces,  OP,  oo;Pco, 
_|-goo,  — Pco,  coP,  melts  at  70°,  and  is  readily  soluble  in  alcohol, 
benzene,  chloroform,  acetic  acid,  and  boiling  light  petroleum ;  it  is 
also  soluble  in  hot  water  from  which  it  crystallises  in  talc- like  scales. 
When  heated  with  phosphorus  pentachloride,  it  yields  a  dichloro- 
naphthalene  melting  at  34°  (compare  Abstr.,  1887,  961),  and  also  the 
orthophosphate,  (OioHgOlOjsPO,  which  crystallises  from  alcohol  in 
microscopic  needles,  melts  at  152°,  is  insoluble  in  water  and  only  very 
sparingly  soluble  in  hot  alcohol.  W.  P.  W. 

Investigation  of  the  Second  Van't  HofF  Hypothesis.    By  K. 

AuwERS  and  y.  Meyer  (Ber.,  21,  784 — 817). — The  second  hypothesis 
which  Van't  Hoff  deduced  from  his  arrangement  of  atoms  in  space 
is  that  two  carbon-atoms  united  by  a  single  affinity  are  free  to  rotate, 
the  axis  of  rotation  being  the  bond  of  union,  and  that  isomerism  is 
only  possible  for  those  substances  of  the  type  ^0 — 0^  which  cannot 
by  rotation  round  the  common  axis  be  converted  into  the  same  form. 
As  the  existence  of  the  two  isomeric  dioximes  of  benzil,  discovered  by 
V.  Meyer  and  H.  Goldschmidt,  would,  if  for  both  the  formula 
Ph-C(NOH)-C(NOH)-Ph  were  established,  be  in  direct  contradiction 
to  the  above  hypothesis,  the  present  paper  contains  a  series  of  in- 
vestigations by  which  the  authors  have  sought  to  ascertain  whether 
the  composition  of  the  above  two  compounds  is  identical. 

The  preparation  of  the  dioximes  is  that  formerly  described.  By 
treating  benzil  in  alcoholic  solution  with  hydroxylamine  hydro- 
chloride, the  a-dioxime  is  formed,  and  from  this  the  /3-diox:ime  may  be 
easily  obtained  by  simply  heating  with  three  times  its  weight  of 
absolute  alcohol  at  170 — 190°  for  some  hours.  The  a-dioxime  separates 
from  alcohol  as  a  white,  crystalline  powder,  melting  with  decomposi- 
tion at  237°,  insoluble  in  water,  and  nearly  insoluble  in  acetic  acid, 
ether,  and  alcohol,  of  which  the  last  dissolves  0'05  part  per  100  at  17°. 
The/i-dioxime  crystallises  from  alcohol  in  slender  needles  melting  with 
decomposition  at  206 — 207°,  slightly  soluble  in  water,  and  easily 
soluble  in  acetic  acid,  ether,  and  alcohol,  of  which  the  last  dissolves 
15'26  parts  per  100  at  17°.  Of  the  two  forms,  the  latter  is  the  more 
stable  into  which  the  first  is  readily  converted,  but  change  in  the 
opposite  direction  never  takes  place.  Thus  the  a-  is  converted  into 
the  |3-dioxime  when  it  is  heated  with  alcohol  at  170°,  or  with  water  at 
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200°,  also  when  it  is  treated  with  acetic  chloride  or  with  hjdrojyen 
chloride  in  acetic  acid  solution.  Both  are  true  derivatives  of  benzil,  as 
both  yield  benzil  and  hydroxylamine  hydrochloride  when  heated  with 
concentrated  hydrogen  chloride  in  a  sealed  tube  at  100°.  The  change 
takes  place  somewhat  less  readily  with  the  /3-  than  with  the  a-compound. 

The  non-existence  of  true  nitroso-groupings  in  either  compound  is 
shown  by  each  yielding  a  diacetyl-derivative  when  treated  with  acetic 
anhydride.  oc-Diacetyldiphenylglyoxime  melts  at  147 — 148°,  is  in- 
soluble in  water,  and  sparingly  soluble  in  alcohol  and  acetic  acid. 
l3-Diacetyldiphenylglyoxime  melts  at  124 — 125",  and  is  easily  soluble  in 
alcoliol  and  acetic  acid,  from  the  hot  solutions  of  which  it  crystalli.ses 
in  fine  needles.  On  treatment  with  alkalis,  both  derivatives  yield  the 
oximes  from  which  they  were  prepared. 

To  further  remove  all  doubt  as  to  the  possibility  of  merely  physical 
isomerism,  and  to  prove  that  the  oximes  are  not  only  different  from 
one  another,  but  yield  different  derivatives,  reconvertible  into  their 
respective  oximes,  the  propionic  and  isobutyric  derivatives  were  also 
prepared. 

VipropiouyldipJienylglyoxime. — The  a-deriva.tive  is  easily  soluble 
in  alcohol,  acetic  acid  and  ether,  and  crystallises  in  thin  scales 
melting  at  103 — 104° ;  the  /3-derivative  is  slightly  soluble  in  alcohol 
and  acetic  acid,  soluble  in  ether,  crystallises  in  oblique  prisms,  and 
melts  at  121°.  Diisohutyryldiphenylglyoxime. — The  a-derivative  is 
easily  soluble  in  alcohol,  ether,  and  acetic  acid,  and  crystallises  in  flat 
needles  melting  at  121 — 122" ;  the  /J-derivative  is  very  soluble  in 
alcohol,  ether,  and  acetic  acid,  crystallises  in  quadratic  prisms  melting 
at  88 — 89°,  below  which  temperature  the  substance  begins  to  sublime. 

The  two  oximes  were  oxidised  by  means  of  potassium  ferricyanide, 
and  both  were  found  to  give  the  same  oxidation-product — that  described 
by  Korefi  (Abstr.,  1886,  363).  By  reduction  of  this  product  with 
hydriodic  acid,  pure  dibenzyl  is  obtained,  thus  proving  the  presence 
of  the  Ph*C'C*Ph-group  in  the  original  compounds  and  the  oxidation- 
product,  and  confirming  Koreff's  view  of  the  constitution  of  the  latter. 
Hence  it  is  a  polymeride  and  not,  as  Gabriel  (Abstr.,  1886,  693) 
assumed,  an  isomeride  of  phenyl  cyanate,  which  it  furnishes  on 
strongly  heating.     An  attempt  by  reduction  to  again  obtain  either 

of  the  oximes  failed,  but  a  ^/oajtme-an/iT/cZncZe,  "^Cnpii-isj^^O'  melting 

at  94^  was  obtained. 

In  order  to  ascertain  whether  there  was  any  tendency  towards  the 

formation  of  the  group  <]p]>N*OH,  attempts  were  made  to  prepare 

compounds  containing  this  group  from  stilbene  bromide  by  treatment 
with  hydroxylamine  and  nitrous  acid.  These,  however,  failed  to  yield 
any  product  of  an  oxime  character,  as  also  did  the  treatment  with  amyl 

nitrite  and   sodium  alcoholate.      Isobenzil,    Ph'C^- — — C*Ph,      when 

heated  with  hydroxylamine  hydrochloride  and  absolute  alcohol  at  140 
— 160°,  did  appear  to  yield  the  |3-dioxime,  but  under  the  conditions 
of  the  experiment  it  must  be  assumed  that  the  isobenzil  is  converted 
into  benzil,  and  that  the  latter  yields  the  dioxime. 
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Both  oximes,  when  heated  in  sealed  tnbes  with  water  for  some 
hours  at  a  temperature  above  200°,  yield  one  and  the  same  anhydride, 
the  dioxime-anhydride  melting  at  94°  before  mentioned.  It  crystal- 
lises in  flat  needles,  moderately  soluble  in  cold  alcohol,  easily  soluble 
in  ether  and  acetic  acid.  As  the  formation  of  the  anhydride  takes 
place  at  a  temperature  above  that  at  which  the  «-  is  converted  into  the 
/3-dioxime,  a  direct  formation  from  the  a-derivative  does  not  occur 
and  has  not  yet  been  found  possible.  The  anhydride  is  also  obtained 
on  heating  the  diacetyl-derivative  with  alcohol  at  170 — 190°.  It  is  a 
stable  substance,  can  be  heated  with  alkalis  for  hours,  or  with  hydrogen 
chloride  in  a  sealed  tube,  or  even  with  hydrogen  iodide  for  some  time 
without  change.  Only  on  heating  for  at  least  10  hours  with  hydrogen 
iodide  at  230°  does  it  yield  dibenzyl.  The  formation  of  only  one  and 
the  same  anhydride  from  the  isomeric  dioximes  is  similar  to  the  forma- 
tion of  the  same  anhydride  from  fumaric  and  maleic  acids. 

In  order  to  prove  that  the  compound  obtained  by  Beckmann  (Abstr., 
1887,  827),  by  heating  the  dioxime  with  sulphuric  acid,  was  no  anhy- 
dride, it  was  prepared  and  examined  by  treatment  with  hydrogen 
iodide.  It  gave  not  dibenzyl  but  benzoic  acid,  showing  that  intramo- 
lecular change  had  undoabtedly  taken  place.  The  above  compound 
could  only  be  obtained  from  the  a-dioxime. 

The  determination  of  the  molecular  weights  by  Raoult's  method, 
which  has  been  already  described  (this  vol.,  pp.  407,  408)  gave  practi- 
cally the  same  value  for  each  dioxime.  The  a-compound  gave  333, 
the  ^-compound  320 — the  theoretical  value  being  324. 

By  these  results,  then,  the  identity  of  the  two  dioximes  in  chemical 
composition  has  been  established,  and  it  is  therefore  thought  necessary 
that  the  second  Yan't  Hoff  hypothesis  must  in  so  far  be  altered  as  to 
admit  of  some  cases  in  which  free  rotation  round  the  axis  cannot  take 
place,  as  otherwise  no  explanation  of  the  isomerism  is  possible. 

H.  C. 

/3-Tetrahydronaphthylamine.  By  E.  Bambeeger  and  R.  Muller 
(Ber.,  21,  847— 860).— /3-Tetrahydronaphthylamine  (this  vol.,  p.  159) 
is  best  prepared  by  allowing  a  boiling  solution  of  /3-naphthylamine 
(15  grams)  in  absolute  amyl  alcohol  (170 — 180  grams)  to  flow  in  a  con- 
tinual stream  on  to  sodium  (12  grams)  contained  in  a  flask  connected 
with  a  good  condenser ;  the  mixture  is  then  heated  so  that  the  tem- 
perature does  not  fall  below  the  boiling  point  of  the  amyl  alcohol 
until  the  whole  of  the  sodium  has  dissolved.  The  product  is  poured 
into  water  and  the  upper  layer  separated.  The  bases  are  cr)n- 
verted  into  hydrochlorides,  dissolved  in  hot  water,  mixed  with  excess 
of  soda,  and  the  separated  bases  dissolved  in  ether.  The  ethereal 
solution  is  well  cooled,  and  a  stream  of  steam  saturated  with  carbonic 
anhydride  is  passed  into  the  liquid,  when  yS-tetrahydronaphthylamine 
carbonate  is  completely  precipitated  in  a  nearly  pure  condition,  whilst 
the  unaltered  yS-naphthylamine  remains  in  solution.  Dihydronaph- 
thalene  is  formed  as  a  bye- product  in  the  reaction.  Tetrahydro- 
naphthylamine  is  a  colourless,  slightly  viscid  liquid,  turning  brown  if 
exposed  to  the  air  for  some  time,  and  has  an  intense  ammoniacal,  piperi- 
dine-like  odour;  it  boils  at  162°  under  36  mm.  pressure,  and  at  249-5'^ 
under  710  mm.   (corr.),   in  the  last  case  with  slight  decomposition; 
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sp.  gr.  1'031  at  16°.  It  is  but  little  soluble  in  water,  readily  soluble 
in  the  organic  solvents.  It  is  one  of  the  strongest  organic  bases, 
eagerly  absorbs  carbonic  anhydride  from  the  air,  has  a  strongly 
alkaline  reaction,  and  does  not  yield  colouring  matters  with  diazo- 
compounds;  in  all  these  respects  differing  markedly  from  /3-naph- 
thylamine.  When  oxidised,  it  yields  a  car  boxy  phenylpropionic  acid 
(1  :  2),  whilst  /3-naphthylamine  gives  phthalic  acid. 

The  salts  of  /3-tetrahydronaphthylaniine  are  all  more  or  less  soluble 
in  water,  and  crystallise  well.  The  carbonate^  (CioHii*NH2)2,H2C03, 
forms  lustrous,  white  needles ;  the  hydrogen  carhonate^ 

CioHn-NH3-HC03, 

is  a  white,  granulo-crystalline  powder  ;  the  hydrochloride^ 

C,oHu-NH2,HCl, 

forms  silvery- white  tables,  and  melts  at  237°  ;  the  sulphate  forms 
lustrous,  white  prisms  ;  the  dichromate  crystallises  in  orange-yellow 
prisms ;  the  platinorMoride,  (CioHn'NH2)2,H2PtCl6,  forms  satiny, 
orange-yellow  prisms  ;  the  aurochloride  forms  golden-yellow  needles  ; 
the  mercurochloride  is  very  characteristic — it  is  precipitated  in  silky, 
interlaced  needles  converted  on  recrystallisation  from  boiling  water 
into  inch-long  prisms  of  vitreous  lustre  melting  at  241  "5°.  The  hydro- 
bromide,  picrate,  and  fprrocyanide  are  also  described.  The  acetyl- 
derivative,  CioHn'I^HAc,  melts  at  I07"5°,  the  fce/izo^/Z- derivative  at 
150—151°. 

The  nitrite,  CioHii*NH2,HN03,  is  prepared  by  passing  nitrous  gases 
into  a  well-cooled  solution  of  the  base  in  dry  ether ;  it  crystallises  in 
tufts  of  long,  silky  needles  or  in  short,  strongly- refractive  prisms,  and 
melts  at  160°  with  decomposition.  It  is  characterised  by  the  most 
extraordinary  stability  ;  its  aqueous  solution  can  be  boiled  for  daj'S 
without  the  least  trace  of  decomposition  :  from  this  cause  the  authors 
were  not  able  to  prepare  /3-tetrahydronaphthol. 

/3-Tetrahydronaphthylamine  tetrahydronaphthylthiocarbamate  {he. 
cit.)  forms  long,  lustrous  needles  and  melts  at  142°.  Di- ft-tetrahydro- 
7iaphthylthiocarbaniide,  CS(NH"CioHii)2,  prepared  by  boiling  the  pre- 
ceding compound  with  alcohol,  crystallises  in  stellate  groups  of 
lustrous,  white  needles,  and  melts  at  161°  with  decomposition. 

^-Tetrahydronaphthylphenylcarbamide,  NHPh-CO*NH*CioHii,  pre- 
pared by  the  action  of  phenyl  cyanate  on  the  tetrahydro-base,  crys- 
tallises in  concentrically-grouped,  long,  silky  needles,  and  melts  at 
166-5°.  A.  J.  G. 

Bases  from  Dinaphthylthiocarbamide.  By  F.  Evers  (Ber.,  21, 
962 — 977). — Numerous  experimenters  have  shown  that  ethereal  salts, 
the  constitution  of  which  is  NH!C(NH2)*SR,  are  formed  by  the  action 
of  haloid  alkyl-derivatives  on  thiocarbamides. 

Methy  la,-  naph  thy  limidonap  h  thy  I  thiocarbamate^ 

C,oH7-N:C(SMe)-NH-CioH7, 

ia  obtained  by  acting  on  a-naphthylthiocarbamide  with  methyl  iodide 
and  treating  the  product  with  soda ;  it  crystallises  in  colourless,  flat 
prisms   melting   at   136°,   is  almost    insoluble  in  cold  alcohol,    dis- 
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solves  slowly  in  hot  alcohol  and  ether,  and  is  very  stable.  The 
hydriodide,  CoaHigTsTaS,!!!,  forms  small,  colourless  crystals  which  melt 
at  174°  and  become  yellow  and  insoluble  on  exposure  to  the  light. 
The  platinochloride,  (C22Hi8X2S).,H2PtCl6,  is  a  yellow,  crystalline 
powder,  sparingly  soluble  in  hot  water  and  hot  alcohol ;  it  melts  at 
202°  with  decomposition.  On  heating  the  base,  it  yields  a-carbodi- 
naphthylimide  and  mercaptan,  and  when  heated  with  alcoholic  potash, 
a-dinaphthylcarbamide  is  obtained. 

Ethyl  oc-naphthylimidonapJithyUhiocarhamate,  obtained  in  a  similar 
manner  to  the  methyl  salt,  forms  large,  prismatic  crystals  which  melt 
at  98°,  and  are  only  sparingly  soluble  in  hot  alcohol.  The  hydriodide 
crystallises  in  clusters  of  colourless  needles  melting  at  157°  ;  it  is  very 
sparingly  soluble  in  hot  water,  and  turns  yellow  on  exposure  to  the 
light.  The  platinochloride,  (C.3Hoo]Sr2S)2,H2PtCl6,  forms  small,  yellow 
needles.  The  behaviour  of  this  base  towards  alkalis,  and  on  heating, 
is  similar  to  that  of  the  methyl-derivative. 

Propyl  a-naphthylimidonaphthylthiocarbamate  crystallises  in  large, 
nacreous  leaves  melting  at  95°.  The  hydriodide  forms  fine,  shining 
needles  which  melt  at  97°,  and  are  very  sparingly  soluble  in  water 
even  on  addition  of  hydrochloric  acid. 

Ethylene  OL-naj^hthylimidonaphthylthiocarhamate, 

crystallises  in  groups  of  concentric,  colourless  needles  melting  at  139°  ; 
it  dissolves  slowly,  but  to  a  considerable  extent  in  alcohol.  The 
platinochloride,  (C23Hi8N2S)2,H2PtCl6,  is  a  yellow,  crystalline  powder 
which  dissolves  in  a  large  quantity  of  hot  water  or  alcohol,  and  de- 
composes when  heated  above  200°. 

Methyl  jS-naphthylimidonajjhthyWiiocarhamate,  crystallises  in  clusters 
of  small  needles  melting  at  110°  ;  it  is  very  readily  soluble  in  warm 
alcohol  and  ether.  This  compound  is  very  unstable.  The  platino- 
chloride crystallises  in  stellate  forms  which  decompose  above  150° 
without  melting. 

Ethyl  /3-7iaphthyli7nidonaphthylthiocarhainate  forms  shining,  silky 
needles  melting  at  106°,  and  is  less  sta,ble  than  the  methyl-deriva- 
tive. The  platinochloride  iorms  small,  yellow  crystals  which  decompose 
above  155°  without  melting. 

Propyl  ^-naphthylimidonaphthylthiocarha.Tnate  crystallises  in  very 
small  concentric  needles  which  melt  at  65 — QQ°,  and  are  readily  ^de- 
composed. The  platinochloride  is  a  yellow,  crystalline  compound 
which  decomposes  above  120°  without  melting. 

Ethylene  ^-naphthylimidonaphthylthiocarhamate  crystallises  from 
hot  alcohol  in  silvery  leaves  melting  at  172°.  This  base  is  tolerably 
stable,  but  turns  reddish  on  exposure  to  the  light.  The  platinochloride^ 
(C>3HiBN2S)2,H2PtCl6,  is  a  yellow,  crystalline  powder  which  decom- 
poses above  146°  without  melting. 

When  the  a-methyl  base,  described  above,  is  heated  with  absolute 
alcoholic  ammonia,  a-dinaphthylguanidine  is  produced.  oc-Tri- 
naphthylguanidiiie,  CinH7*N!C(NH'CioH7)2,  is  produced  by  heating  the 
a-methyl   base  with  a-naphthylamine  in    alcoholic  solution  ;  it  forms 
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colourless,  flat,  needle-shaped  crystals,  melts  at  178°,  is  insoluble  in 
water,  and  only  sparinorly  soluble  in  dilute  acids,  but  dissolves  in  con- 
siderable quantities  in  hot  alcohol,  although  slowly. 

Methyl  oc-7iaphthyUhiocarhamate,  CioHv'NH'COSMe,  is  formed  by 
beating  the  a-methyl  base  with  dilute  sulphuric  acid  ;  it  crystallises 
in  groups  of  small,  colourless  needles  melting  at  122°,  and  dissolves 
readily  in  dilute  alcohol,  ether,  and  benzene,  but  is  insoluble  in  water, 
dilute  acids,  and  dilute  alkalis.  When  heated  with  alcoholic  ammonia, 
it  yields  a-mononaphthylcarbamide. 

Ethylene x-naphthylthiocarbamafe,  CO<^_^,pu  _>CH2,  is  obtained 

when  the  a-ethylene  base  is  heated  with  dilute  hydrochloric  acid ;  it 
crystallises  in  groups  of  small,  almost  colourless  needles  melting  at 
102°. 

Methyl  oc-naphthyldithiocarhamate,  CioH7*NH-CSSMe,  is  produced 
when  the  a-methyl  base  is  heated  with  carbon  bisulphide ;  it  crystal- 
lises in  small  needles  which  melt  at  185°,  and  dissolves  tolerably  readily 
in  hot  alcohol  or  ether,  but  is  insoluble  in  water  and  dilute  acids. 

NTC  H  ) 
JEthylene  a-naphthyldithiocarbamate,  CS<^_5^^pu  _^CH2,    crystal- 
lises from  alcohol   in   narceous   leaves  melting  at  198 — 199°  ;    it  is 
insoluble  in  dilute  acids  and  alkalis. 

a-Dinaphthylparahanic  acid,  ^^"^NrO  "h  VPO^'  ^^  obtained  by 
treating  the  methyl  base  with  cyanogen-gas  in  alcoholic  solution  ;  it 
crystallises  in  needles  which  melt  at  246°  and  dissolve  slowly,  but  to 
a  considerable  extent,  in  hot  alcohol  ;  it  is  sparingly  soluble  in  ether, 
but  insoluble  in  water  and  dilute  acids.  When  treated  with  alcoholic 
potash,  it  yields  carbonic  anhydride,  oxalic  acid,  and  a-naphthylamine. 

"M'/Q     XT   \ 

ot-Binaphthylthiohydanto'in,  CiqH.tJ^'.C<^_^A\j   _]>C0,  is  formed  by 

the  action  of  monochloracetic  acid  on  a-dinaphthylthiocarbamide  ;  it 
crystallises  in  shining,  yellow  leaves,  melts  at  176°,  is  insoluble  in 
water,  but  dissolves  to  a  considerable  extent,  although  slowly,  in  hot 
alcohol. 

(3-Dinaphthijlthiohydantom  resembles  the  preceding  compound,  and 
melts  at  174°. 

Ethyl,  propyl,  and  allyl  phenyldithiocarbamates  all  yield  phenyldi- 
thiocarbamide  glycolide  when  treated  with  monochloracetic  acid; 
similarly  the  ethereal  salts  of  ortho-  and  para-tolyldithiocarbaraic  acid 
yield  the  corresponding  tolyldithiocarbimide  glycolide.  Ethylene 
phenyldithiocarbamate  yields  thioglycollic  acid  and  ethylene  phenyl- 
thiocarbamate  by  a  similar  treatment,  and  the  ethylene  ethereal  salts 
of  a-naphthyl-,  ortho-  and  para-tolyldithiocarbamic  acid  behave  in  the 
same  way.  F.  S.  K. 

Dichlor-a-naphthaquinonesulphonic  Acid.  By  A.  Claus  and 
ScHONEVELD  VAN  DER  Cloet  (/.  pr.  Cheni.  [2J,  37,  181 — 196). — The 
sodium  dichlor-x-naphthaquinonesulphonate  is  prepared  by  treatinsc 
100  grams  of  sodium  dinitro-a-naphtholsulphonate  with  3  litres  of 
hydrochloric  acid  (sp.  gr.  109)  and  mixing  the  resulting  pulp  with 
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100  grams  of  sodium  cTilorate.  After  one  day,  the  yellow  solution  is 
evaporated,  and  then  deposits  a  briglit-yellow,  crystalline  powder  of 
the  composition  CioH302Cl2*S03N"a.  The  acid  is  obtained  by  carefully 
decomposing  the  barium  salt  with  sulphuric  acid.  It  dissolves  readily 
in  water  and  alcohol,  and  crystallises  from  hot  hydrochloric  acid  in 
glistening  yellow  plates  melting  at  229°  (uncorr.).  The  sodium  salt 
is  only  slightly  soluble  in  water,  and  crystallises  from  alcohol  in  yellow 
scales.  With  acid  potassium  sulphate,  it  forms  a  double  salt  of  an 
intense  yellow  colour.  The  barium,  calcium,  lead,  and  silver  salts  are 
all  anhydrous,  and  but  slightly  soluble  in  water. 

When  a  solution  of  dichlor-a-naphthaquinonesulphonic  acid  is  boiled 
with  zinc  and  hydrochloric  acid,  the  solution  first  becomes  violet  and 
eventually  colourless.  The  violet  solution  gives  with  barium  chloride 
a  pale-red  precipitate  containing  18*19  per  cent,  of  barium.  It  is 
probably  the  unstable  quinol  compound. 

Dichlor-a-naphthaquinonesulphonic  acid,  like  dichlor-a-naphtha- 
quinone,  when  boiled  with  potash  or  soda,  readily  exchanges  one  of  its 
atoms  of  chlorine  for  hydroxyl.  Hydroxychlor-oi-napJitliaquiiione- 
.^uiphonic  acid,  OH-CioH302Cl*S03H,  is  very  soluble  in  water,  slightly 
soluble  in  alcohol,  but  insoluble  in  ether  and  chloroform.  After 
recrystallisation  from  hot  hydrochloric  acid,  it  melts  at  211°  (uncorr.) 
with  decomposition.  Its  aqueous  solution  gives  a  dark  red  coloration 
with  ferric  chloride.  Those  salts  in  which  only  the  hydrogen  of  the 
sulphonic  acid-group  is  displaced  by  a  metal  are  yellownsh-red,  whilst 
those  in  which  the  hydrogen  of  the  hydroxyl  is  also  displaced,  are 
dark  red.  The  sodium  salt,  (ONa-CioHaOsChSOsNa  -f-  2H20,is  readily 
dissolved  by  water,  but  is  only  slightly  soluble  in  alcohol.  The  barium 
salt,  CioHaOeClSBa  +  2H2O,  crystallises  from  hot  water  in  micro- 
scopic needles.  The  silver  salt,  CioH302Cl(OAg)*S03Ag  +  H2O,  is  a 
heavy  crystalline  powder  decomposed  by  heating  to  170°. 

By  treating  dichlor-a-naphthaquinone  sodium  sulphonate  with 
potash  and  a  large  excess  of  phenol,  sodium  phe}ioxychlor-a.-naphtha- 
quiiione sulphonate,  OPh*CioH302Cl*S03Na  +  PhOH,  is  obtained  in  the 
form  of  dark-yellow  needles.  The  free  acid  melts  with  decomposition 
at  121°  (uncorr.).  The  barium  salt,  (OPh-CioH302Cl-S03)2Ba  + 
2PhOH,  crystallises  from  hot  water  in  dark  yellow,  microscopic 
needles.     Silver  and  lead  salts  are  described. 

Sodium  acetoxychlor-a-naphthaguino7iesul][)]ionate, 

OAc-CioHaOaCl-SOaNa, 

is  obtained  by  heating  1  part  of  the  disodium  salt  of  the  hydroxy- 
acid  with  3  parts  of  acetic  chloride  in  a  sealed  tube  for  eight  hours  at 
100°.  It  crystallises  in  bright  yellow  needles.  Both  the  acid  and  its 
salts  are  characterised  by  forming  double  salts,  such  as  CioHeSOtAg  -f 
2AgN03,  and  (CisHeSOOaPb  +  2Pb(OAc)2,  both  of  which  crystallise 
in  red  needles. 

Sodium  anilidochlor-oc.naphthaquinonesulphonatej 

NHPh-C,oH302Cl-S03N'a, 

is  formed  when  sodium  dichloronaphthaquinonesulphonate  (1  mol.)  is 
heated  with  aniline  (2  mols.).     The  free  acid  is  insoluble  in  ether,  but 
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readily  dissolves  in  nlcohol,  and  melts  at  190°  (nncorr.).  Both  the 
acid  and  its  salts  dye  wool  and  silk  a  beautiful  red,  without  mordants, 
and  the  colour  is  not  changed  by  acids.  The  sodium  and  lead  salts 
are  described.  With  the  toluidines  and  xylidines,  the  acid  forms 
compounds  possessed  of  dyeing  properties. 

Dichlor-a-naphthaquinonesulphonic  acid  has  the  constitution 
[O2 :  Clo  :  SO3H  =  1:4:2:3:  3'].  The  /3-hydroxyphthalic  acid  ob- 
tained  from  it  melts  at  205°  (uncorr.),  the  corresponding  anhydride 
at  167°  (uncorr.).  G.  T."  M. 

Characteristics  of  Partially  Hydrogenised  Aromatic  Sub- 
stances. By  E.  Bamberger  and  W.  Lodter  (Ber.,  21,  836 — 846). — 
The  bromination  of  a  large  number  of  these  compounds  has  been 
studied.  The  same  method  was  employed  in  all  cases  ;  the  substance 
was  dissolved  in  chloroform,  cooled  to  0°,  and  a  solution  of  the 
calculated  quantity  of  bromine  in  chloroform  added  drop  by  drop  ; 
after  remaining  some  time  in  the  freezing  mixture,  the  chloroform  and 
excess  of  bromine  were  evaporated,  and  the  products  purified  by 
recrystallisation,  &c. 

Dihydronaphthalene  dibromide  has  been  already  described  (Abstr., 
1887,  719). 

DihydroacenapJithene  dibromide,  OioHigBrs,  is  prepared  from  tetra- 
hydroacenaphthene  (this  vol.,  p.  292)  as  described  above,  its  formation 
being  accompanied  by  the  elimination  of  hydrogen  as  hydrogen 
bromide.  It  crystallises  in  lustrous,  thick  tables,  or  in  short,  highly 
refractive  prisms  of  the  rhombic  system  ;  a  :  h  :  c  =  0*9996  :  1  :  1*0837  ; 
observed  forms,  OP,  Poo,  Poo,  ooP ;  melts  at  138° ;  and  is  sparingly 
soluble  in  cold,  readily  in  hot  alcohol,  and  in  benzene,  ether,  and 
chloroform.  When  heated  with  alcoholic  potash,  it  yields  ace- 
naphthene. 

Bromacenaphthene,  Ci2H9Br,  is  formed  simultaneously  with  the 
compound  last  described,  which  is  readily  separated  from  it  by 
crystallisation.  It  is  a  pale-yellow,  viscid  liquid,  and  boils  at  302  — 
307°. 

Tetrahydrodiphenyl  dibromide,  CisHuBro,  is  a  yellow  liquid  which 
cannot  be  distilled  without  decomposition,  and  is  sparingly  soluble  in 
alcohol,  readily  in  ether  and  chloroform. 

Dihydrodipheiiyl,  C12H12,  prepared  by  treating  the  preceding  com- 
pound with  alcoholic  potash,  is  an  oil.  and  boils  at  247 — 249°.  The 
dibromide  is  an  oil  which  when  heated,  either  alone  or  with  alcoholic 
potash,  readily  loses  hydrogen  bromide,  and  is  converted  into 
diphenyl. 

Bromotetraliydrodiplicnyl  dibromide,  doHisBrg,  is  formed  by  the 
action  of  bromine  on  tetrahydrodiphenyl;  it  crystallises  in  strongly 
refractive,  rhombic  tables  -,  a  :  b  :  cj=  0*6998  :  1  :  0*5376,  observed 
faces,  coPcxj,  coP4,  Pcxj,  ooPco,  CX3P6,  P;  it  melts  at  134°,  and  is 
sparingly  soluble  in  alcohol  and  ether,  more  readily  in  chloroform 
and  hot  benzene. 

Bromodihydrodiphevyl,  doHigBr,  obtained  by  the  action  of  alcoholic 
potash  on  the  preceding  compound,  is  a  yellow  oil  which  decomposes 
into  diphenyl  and  hydrogen  bromide  when  heated.     The  dibromide  is 
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a.  colourless  oil  vvliicli  yields  a  mixture  of  diphenyl  and  bromodiphenyl 
when  heated  with  alcoholic  potash. 

The  authors  suggest  the  following  test  for  partially  hydrogenised 
aromatic  compounds.  The  substance  is  dissolved  in  chloroform,  and 
a  very  dilute  solution  of  bromine  in  chloroform  added,  the  whole 
being  well  cooled  ;  if  the  colour  of  the  halogen  disappears,  the  solu- 
tion is  evaporated  to  dryness  after  treatment  with  sulphurous  acid 
to  remove  adhering  bromine,  dissolved  in  absolute  alcohol,  and 
iieated  with  alcoholic  potash,  when  the  separation  of  potassium 
bromide  renders  it  probable  that  the  substance  belongs  to  this  class. 
The  proof  is,  however,  by  no  means  certain,  inasmuch  as  some  other 
substances  give  the  reaction,  whilst  anthracene  dihy  dride  does  not  give 
the  test  (probably  because  the  additional  hydrogen-atoms  are  attached 
to  the  carbon-atoms  serving  to  connect  the  two  benzene-rings).  This 
test  was  applied  to  the  following  substances,  the  quantities  of  which 
were  too  small  for  quantitative  investigation:  tetrahydrophenanthrene, 
tetrahydroretene,  dimethylpiperideine,  isonicotine,  and  cantharic  acid, 
in  all  cases  with  positive  results.  A.  J,   Gr. 

Retene  from  Rosin  Oil.  By  W,  Kelbe  {Ghem.  Gentr.,  1887, 
1504,  from  Ntf.-Vers.  zu  Wiesbaden,  60,  242). — Retene  can  he 
obtained  by  heating  rosin  oil  with  sulphur  until  hydrogen  sulphide 
ceases  to  come  off*,  and  then  distilling  the  product.  J.  P.  L. 

Atmospheric  Oxidation  of  Turpentine,  Camphor  Oil,  and  Oil 
of  Sunflower.  By  C.  T.  Kingzett  (/.  Soc.  Ghem.  Ind.,  7,  67—69).— 
The  author  expresses  the  opinion  that  the  results  which  led  Yoshida 
(Trans.,  1886,  779)  to  assert  that  camphorogenol  isolated  from 
camphor  oil  by  fractional  distillation  constitutes  the  source  from 
which  camphor  itself  is  produced,  are  not  conclusive  evidence,  since, 
as  all  the  operations  were  conducted  with  free  access  of  air  (which 
was  observed  by  Yoshida  to  favour  the  change),  it  is  possible  that 
camphor  was  produced  by  the  direct  oxidation  of  the  terpenes.  The 
author  has  repeatedly  subjected  samples  of  camphor  oil  to  oxidation 
by  air  in  the  presence  of  water,  with  the  view  of  ascertaining  if  the 
products  are  identical  with  those  which  are  furnished  by  terpenes 
generally,  and  fcmnd  that  hydrogen  peroxide  was  freely  produced. 
The  formation  of  the  latter  necessitates  the  previous  production  of 
camphoric  acid,  which,  unless  it  be  identical  in  composition  with 
camphorogenol,  would  complicate  the  chemistry  of  the  oxidation  ^of 
camphor  oil  much  beyond  Yoshida's  expressed  views.  It  would 
therefore  be  interesting  to  know  whether  camphorogenol  yields 
hydrogen  peroxide  when  brought  into  contact  with  water. 

The  author  in  experimenting  with  a  specimen  of  sunflower  oil  failed 
to  obtain  hydrogen  peroxide  therefrom  when  oxidised  by  his  process, 
and  concludes  that  it  did  not  contain  any  terpene.  He  was  not,  how- 
ever, certain  whether  this  sample  was  produced  from  the  seeds  of  the 
sunflower  or  from  the  leaves.  D.  B. 

Oil  of  Spike.     By  R.  Yoiry  and  G.  Bouchardat  (GompL  rend., 
106,    551 — 553). — The    crude    product    from   Ardeche   was   amber 
VOL.  Liv.  2  s 
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coloured  and  had  a  strong  odour ;  sp.  gr.  =  092,  rotatory  power, 
[aji)  =  +1°  24'.  It  was  fractionated  under  ordinary  pressure  below 
190°,  and  under  reduced  pressure  at  higlier  temperatures. 

A  small  fraction  boiling  at  155 — 16u°  consisted  of  a  terebenthene 
with  a  rotatory  power  [ajc.  -|-24<°  48'.  It  gave  a  solid  hydrochloride 
m-elting  at  129°  with  a  rotatory  power  [a]D  =  —1°  54'.  The  fraction 
boiling  at  160 — 176°  was  likewise  very  small. 

The  fraction  at  176 — 180'',  sjnkol,  amounted  to  one-tenth  of  the 
weight  of  the  original  substance.  It  has-  the  composition  CioHmO, 
solidities  at  -—25°,  and  me4ts  at  —3°,  but  after  purification  by  cooling 
and  partial  melting,  it  melts  at  0",  and  is  optically  inactive,  whilst 
the  mother-liquor  has  a  rotatory  power  [ajp  =  -\-  7°  0'.  The  original 
fraction  at  176 — 178°  had  a  rotatory  power  [a]©  =  -f  2°  16',  and  the 
fraction  at  178- — 180°  a  rotatory  power  +1°20';  sp.  gr.  =  0"935 : 
vapour- density  5"4. 

The  purified  product  seems  to-  be  identical  with  encalyptol  or 
cajep'utol.  With  hydrogen  chloride,  it  yieldls  a  solid  hydrochloride, 
(CioHisO)o,HCl,  which  becomes  liquid  in  contact  with  moist  air,  or 
with  water,  and  when  treated  with  water  or  alkalis  yields  the 
original  spikol.  In  a  vacuum  it  loses  hydrogen  chloride  on  slight  rise 
of  temperature..  If  heated  with  water  in  sealed  tubes,  it  yields  a 
dihydrochloride,  CioHifi,2HCl,  together  with  s-pikol.  With  bromine, 
spikol  yields  a  cinnabar-red  compound,  CloHigOBra,.  insoluble-  in 
light  petroleum,  and  identical  with  the  compound  obtained  in  the 
same  way  from  cyneol.  C.  H.  Bv 

Apiole.  By  Gr.  Oiamioian  and  P.  Silber  (Ber.,  21,.  913 — 914>. — 
The  authors  find  that  apiole  boils  at  179"  at  3'4  mm.,  and  at  294°  at 
the  ordinary  pressure,  and  that  its  composition  is  CnHuOi  (connpare 
V.  Gerichten,  this  Journal,  1876,  ii,.  533).  It  is  volatile  with  steam, 
and  dissolves  in  the  ordinary  organic  solvents,  but  combines  neither 
with  acids  nor  with  bases,  and  does  not  react  with  hydrox\'lamine  and 
phenyl  hydrazine.  When  oxidised,  either  in  aqueous  or  acetic  acid 
solution,  with  chromic  acid  mixture,  it  is  converted  into-  a  compound, 
CioHinOg,  which  crystallises  from  dilute  alcohol  in  needles,  melts  at 
102°,  and  is  sparingly  soluble  in  water  and  light  petroleum,  readily 
soluble  in  alcohol,  ether,  benzene,  carbon  bisulphide,  and  acetic  acid. 
Concentrated  sulphuric  acid  dissolves  it  with  an  intense  yellow  colour, 
which  changes  to  olive-green  on  warming.  A  small  quantity  of  a 
volatile  acid  is  also  formed  during  the  oxidation,  but  the  quantity 
obtained  was  insufficient  to  admit  of  its  nature  being  determined. 
When  apiole  is  oxidised  with  potassium  permanganate,  an  acid  and  a 
neutral  compound  me-lting  at  122°  are  formed.  Further  results  are 
promised.  W.  P.  W. 

Strophanthin.  By  T.  R.  Fraser  (Proc.  Boy.  Soc.  Edin.,  124, 
370 — 374). — In  former  communications,  the  author  described  a  com- 
pound to  which  the  name  strophanthin  has  been  given,  and  which  is 
obtained  from  the  seeds  of  Strophanthus  hispidus.  Various  seeds  which 
have  been  examined  since  those  communications  do  not  all  yield 
identical  substances,  therefore  a  fresh  examination  has  been  under- 
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taken.  The  former  and  impure  products  obtained  by  means  of 
alcobol  and  etber  were  dissolved  in  water,  tannin  was  added,  and 
the  tannate  precipitated  with  freshly  precipitated  lead  oxide,  and 
extracted  with  rectified  spirit.  This  extract  was  then  mixed  with 
ether,  and  the  precipitate  finally  dissolved  in  dilute  alcohol,  and  the 
lead  precipitated  by  carbonic  anhydride.  Filtration  and  drying- 
in  a  vacuum  yielded  a  translucent,  gummy  mass,  which  after- 
wards became  white  and  opaque.  This  strophanthin  is  faintly 
acid,  of  an  intense,  bitter  taste,  freely  soluble  in  water,  less  so  in 
spirit,  insoluble  in  ether  and  chloroform,  and  does  not  contain^ 
nitrogen.  Its  composition  appears  to  be  C29H]40i4.  All  the  mineral  and 
some  of  the  organic  acids  decompose  strophanthin  into  glucose  and^' 
strophanthidm,  which  crystallises  readily  from  a  1'5  per  cent,  solution 
of  sulphuric  acid,  but  a  further  decomposition,  accompanied  with* 
formation  of  glucose,  appears  to  be  produced  when  the  solution  of 
strophanthin  in  1*5  per  cent,  sulphuric  acid  is  boiled  for  four 
hours ;  4"3  per  cent,  of  a  brown,  amorphous  compound  being  formed^. 
From  this  it  would  seem  that  an  acid  is  not  the  best  substance  to 
produce  strophanthidin  from  strophanthin,  and  it/  is  probable  that 
Hardy  and  Gallois'  strophant^hin  was  strophanthidin.  A  long  account 
of  reactions  is  also  given;  E.  W.  P. 

Unorganised  Ferments.  By  0.  Loew  (/.  pr.  Chem.  [2],  37, 
101 — 104), — The  author,  whilst  admitting  that  in  the  preparation  of 
diastase  by  precipitation  with  lead  acetate  a  product  is  obtained  which 
is  slightly  impure  owing  to  the  presence  of  dextrin-like  substances, 
denies  that  the  diastase  loses  its  activity  (see  Abstr.,  1887,  165).  If 
the  compound  analysed  by  Lintner  is  not  a  mixture,  a  difference  must 
exist  between  animal  and  vegetable  diastase,  the  former  being  an 
albuminoid,  the  latter  an  albuminoid  combined  with  some  other 
substance. 

When  0*1  gram  of  diastase,  possessing  great  activity,  but  still  con- 
taining dextrin,-like  substances,  was  placed  in  a  dilute  solution  con- 
taining 0*15  gram  of  hydroxylamine,  it  was  rendered'  completely 
inactive  at  the  end  of  24  hours.  Diastase  is  also  readily  rendered 
inactive  by  relatively  small  quantities  of  nitrous  acid  at  40°.  Pepsin 
and  diastase  both  lose  their  activity  when  allowed  to  remain  in  con- 
tact with  a  dilute  solution  of  formaldehyde  (1  gram  of  ferment, 
10  grams  water,  and  5  c.c.  of  a  15  per  cent,  solution  of  formalde- 
hyde) for  one  day.  Some  ferments,  emulsin,  papayotin,  trypsin,  ^and 
other  albuminoids  give  with  formaldehyde  precipitates  soluble  with 
difficulty  in  alkalis  and  acids.  Perhaps  the  loss  of  activity  which  the 
unorganised  ferments  sulfer  in  presence  of  acids  and  alkalis  by  warm- 
ing to  80°  and  under  other  influences,  is  due  to  isomeric  change 
in  the  amido-  and  aldehyde-groups  contained  in  the  ferments. 

G.  T.  M. 

New  Parvoline  (Dimethylethylpyridine) .  By  E.  Dijrkopf  and 
M.  ScHLAUGK  {Ber.,  21,  832 — 886). — Dimethylethylj)yrldine, 

CsNHaMe^Et, 

is  prepared  by  heating  propaldehydeammonia  (1  mol.)  and  paralde- 

2  s  2 
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hyde  (=3  mol.  C2H1O)  in  sealed  tubes  for  10  hours  at  210".  The 
reddish-brown,  oily  mass  obtained  is  distilled  with  steam,  the  aqueous 
distillate  strongly  acidified  with  hydrochloric  acid,  evaporated,  the 
hydrochlorides  decomposed  with  potash  and  fractionally  distilled.  The 
fraction  180 — 200°  of  the  bases  is  then  converted  into  the  mercuro- 
chlorides  ;  by  this  means,  as  the  new  parvoline  mercurochloride  is 
nearly  insoluble  in  cold  water,  a  separation  from  coUidine  and  other 
bases  of  lower  boiling  point  is  readily  effected.  It  is  a  clear,  colour- 
less, strongly  refractive,  mobile  liquid  of  mild,  agreeable,  sweetish 
odour,  boils  at  188°,  has  sp.  gr.  0-94185  at  0°,  0-92894  at  16°  (water 
at  4°  =  1).  It  is  less  soluble  in  hot  than  in  cold  water.  The  mercuro- 
chloride^ C9NHi3,HCl,3HgCl2,  forms  long,  lustrous,  pure  white,  spear- 
shaped  needles,  or  small,  well-formed  tables  of  rhombic  habit,  and 
melts  at  116".  The  plat inoch lor ide,  (C9NHi3)2,H2PtClf„  crystallises  in 
large,  tabular,  triclinic  forms.  The  aurocldoride  forms  lustrous,  citron- 
yellow  needles  or  thin  plates,  and  melts  at  86 — 87°.  The  jpicrate  melts 
at  152°. 

Methyl pyridinedicarhoxylic  add.,  C5NH2Me(OOOH)2,  prepared  bv 
the  oxidation  of  the  parvoline  with  a  2  per  cent,  solution  of  potas- 
sium permanganate^  crystallises  in  small,  thin,  rhombic  plates,  melts 
at  225°,  and  is  sparingly  soluble  in  liot  water.  By  the  further  oxida- 
tion of  the  parvoline,  a  pyridinetricarhoxylic  acid,  C5NH2(COOH)3, 
was  obtained,  which  forms  hard,  globular,  crystal  aggregates,  melts  at 
318-7°  (corr.)  with  intumescence,  and  i«  readily  soluble  in  hot  water. 
It  gives  a  blood-red  coloration  with  ferrous  sulphate,  a  yellow  colora- 
tion with  ferric  sulphate,  a  blue,  crystalline  precipitate  with  copper 
sulphate.  Although  all  six  possible  pyridinetricarboxylic  acids  are 
known,  it  has  not  yet  been  possible  to  identify  this  acid  with  certainty 
with  any  one  of  them.  It  closely  resembles  Weber's  carbodinicotinic 
acid  (Abstr.,  1887,  1118)  in  its  whole  behaviour,  but  that  is  described 
as  melting  at  223°  and  crystallising  with  H  niol.  H2O. 

A.  J.  G. 

a-Stilbazole  (a-Cinnamylpyridine)  and  its  Reduction  Pro- 
ducts. By  H.  Baukath  {Ber.,  21,  818 — ^825  ;  compare  this  vol.. 
p.  65). — The  author  has  changed  the  name  of  this  substance  from 
a-cinnamylpyridine  to  a.-stilhazole.  It  boils  at  324 — 325°  (corr.)  under 
750  mm.  pressure  ;  its  alcoholic  solution  is  without  action  on  litmus. 
The  hydrochloride.,  Ci3Hi,N",HCl  -|-  4H2O,  eryfitallises  in  concentrically 
grouped  needles,  and  when  anhydrous  melts  at  177°.  The  plafiiwchlo- 
ride,  (Ci3HiiN)2,H2PtCl6  +  2H2O,  forms  small,  reddish-yellow  needles 
which  begin  to  melt  with  slight  evolution  of  gas  at  181°,  and  are  com- 
pletely fused  at  188°  without  carbonisation.  The  aurochloride, 
Ci3HiiN,HAuCl4,  forms  sparingly  soluble,  cinnabar-red  crystals,  and 
melts  at  185°.  The  mercurochloride,  Ci3HiiN,HHgCl3  +  H2O,  melts 
at  181 — 183°.  The  periodide,  Ci3H,iN,HI,l2,  crystallises  in  prisms  of 
bluish  lustre,  which  in  very  thin  layers  transmit  reddish- violet  light. 
When  oxidised,  stilbazole  yields  benzoic  and  picolinic  acids. 

Dihydro-x-stilbazole,  C5NHi-CH2*CH2Ph  [CH2  =  2],  is  prepared  by 
heating  stilbazole  with  five  times  the  quantity  of  fuming  hydriodic 
acid  for  one  hour,  the  new  compound  separating  as  its  periodide.     It 
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is  liquid  at  ordinary  temperatures,  but  can  be  solidified  bj  long  expo- 
sure to  a  low  temperature,  and  then  melfcs  at  —  3° ;  it  boils  at  289*5° 
(corr.)  under  766  mm.  pressure,  has  a  sweet,  agreeable  odour,  is 
sparingly  soluble  in  water,  miscible  in  all  proportions  with  alcohol, 
ether,  and  benzene,  and  volatilises  w4th  steam.  Sp.  gr.  at  0°  =  1*0465 
(water at  4°  =  1).  The  hydrochloride  and  sulphate  crystallise  in  small 
needles;  the platinochloride,  (Ci3Hi3N)2,H2PtCl6,  forms  small,  reddish- 
yellow  needles,  and  melts  at  185 — 186'' ;  the  aurochloride, 

Ci3Hi3N,HAuCl4, 

is  the  most  characteristic  salt;  it  forms  lustrous,  yellow  needles  several 
cm.  long,  sinters  at  145°,  and  melts  at  149 — 150°  ;  the  mercurochloride, 
C13H13N, HHgCl3,  is  sparingly  soluble,  and  melts  at  149°. 

ac- Stilbazoline,  C5N'Hio*CU3'CH2Ph,  is  prepared  by  adding  sodium  to 
a  hot  solution  of  a-stilbazole  in  absolute  alcohol,  decomposing  the 
product  with  water,  acidifying,  distilling  off  the  alcohol,  and  concen- 
trating the  aqueous  solution  on  the  water-bath ;  a  considerable 
amount  of  liquid  hydrocarbons  formed  as  bye-products  in  the  reaction 
have  to  be  removed  by  aid  of  a  separating  funnel.  The  concentrated 
solution  is  then  slightly  acidified  and  treated  with  sodium  nitrite  in 
the  warm  for  some  time,  when  the  nitroso-derivative  of  stilbazoline 
separates  in  large,  reddish  drops ;  this  is  extracted  with  ether  and  the 
ether  distilled  off.  As  the  nitrosamine  cannot  be  distilled,  it  is  de- 
composed with  hydrogen  chloride,  the  reaction,  at  first  very  violent, 
being  moderated  by  cooling,  but  later  on  assisted  by  heating.  The  pro- 
duct is  largely  diluted,  extracted  several  times  with  ether  to  remove 
any  unaltered  nitrosamine,  and  the  base  finally  liberated  by  treat- 
ment with  alkali.  It  is  a  slightly  oily  liquid,  does  not  solidify  in  a 
mixture  of  carbonic  anhydride  and  ether,  boils  at  288°  (corr.)  under 
760  mm.  pressure,  has  sp.  gr.  0*9874  at  0°  (water  at  4°  =  1),  and  is 
sparingly  soluble  in  water,  miscible  in  all  proportions  with  alcohol, 
ether,  and  benzene.  Litmus-paper  is  not  affected  by  the  dry  base,  but 
in  presence  of  water  is  turned  blue.  The  hydrochloride,  Ci3Hi9N,HCl, 
forms  slender,  colourless  needles,  and  melts  at  155° ;  the  platinochlo- 
ride, (Ci3Hi9N)2,H2PtCl6,  melts  at  187 — 189°,  and  begins  to  decompose 
at  190°  ;  the  aurochloride  melts  at  133 — 134"  ;  the  mercurochloride  and 
periodide  were  only  obtained  as  oils.  Stilbazoline  resembles  conine  in 
its  physiological  action,  but  is  less  active,  the  lethal  doses  per  1  kilo, 
body- weight  being  0*07578  for  conine  and  0*09614  for  a-stilbazoline. 

The  difference  in  the  atomic  volumes  of  dihydro-a-stilbazole  and 
a-stilbazoline  corresponds  with  a  value  of  5*5  for  H2,  a  number  agl"ee- 
ing  approximately  with  that  obtained  by  Horstmann  (Abstr.,  1887, 
546)  in  the  pyridine  series.  A.  J.  G. 

Molecular  Migrations  in  the  Quinoline  Series.  By  J.  Ziegler 
(Ber.,  21,  862 — 867). — Param.idotetrahydroquinoU7ie,  CgNHjo'NHa,  is 
prepared  by  reducing  Fischer  and  Hepp's  tetrahydronitrosoquinoline 
(Abstr.,  1887,  729)  with  tin  and  hydrochloric  acid  ;  it  forms  strongly 
refractive,  transparent,  rhombic  crystals,  melts  at  97°,  can  be  distilled 
unchanged  under  reduced  pressure,  and  is  soluble  in  ether  and  ben- 
zene.    The  aqueous  solution  gives  a  violet  coloration  with  ferric  chlo- 


610  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ride,  which  on  addition  of  hydrochloric  acid  changes  to  emerald-green. 
The  same  substance  is  obtained  by  reduction  of  La  Coste's  paramido- 
quinoline  with  tin  and  hydrochloric  acid.  The  hi/drochloride, 
C9N2Hi2,2HCl,  forms  snow-white,  hygroscopic  needles,  and  melts  at 
244 — 246° ;  the  platinochloride,  C9Hi2N2,H2PtCl6,  is  a  yellow,  crystal- 
line powder ;  the  picrate  forms  satiny,  siskin-green  crystals  melting  at 
176°  ;  the  oxalate  melts  at  168°.  The  diacety I- componjidf  C9H12N2AC2, 
crystallises  in  concentrically-grouped  white  needles,  and  melts  at 
172°. 

In  addition  to  the  method  given  by  La  Coste  (Abstr.,  1883,  811), 
paramidoquinoline  can  be  prepared  by  converting  sulphanilic  acid  into 
paraquinolinesul phonic  acid  by  Skraup's  method,  converting  this  into 
parahydroxyquinoline  by  fusion  with  potash,  and  heating  the  latter 
with  ammonio-zinc  chloride  for  10  hours  at  270 — 280°. 

When  paramidoquinoline  is  dissolved  in  naethyl  alcohol  and  heated 
with  excess'of  methyl  iodide  in  a  reflux  apparatus  for  some  hours,  it  is 
converted  into ■dimethamidomethylhijdroquinoline  dimethdodide, 

CgNHgMe-NMe^SMel ; 

this  forms  nearly  white  crystals  melting  at  171°. 

ParadiviitrosotetrahydroquinoUne,  CgHgNaOajis  prepared  by  treating  an 
acetic  acid  solution  of  paranitrosohydroquinoline  with  the  calculated 
quantity  of  sodium  nitrite ;  it  forms  long,  moss-green  needles,  melts 
at  98°,  and  explodes  at  a  slightly  higher  temperature ;  it  gives  Lieber- 
mann's  reaction. 

When  solutions  of  paranitrosohydroquinoline  and  phenylhydrazine 
are  mixed,  a  substance  crystallising  in  lustrous,  yellow  plates  is  ob- 
tained ;  it  melts  at  126°  with  explosion. 

When  toluquinoline  prepared  from  orthotoluidine  is  hydrogenised 
and  converted  into  the  corresponding  nitroso-com pound,  a  heavy, 
yellowish  oil  is  obtained.  When  this  is  dissolved  in  an  equal  quan- 
tity of  absolute  alcohol  and  as  much  again  alcoholic  hydrogen  chlo- 
ride added,  there  separates  after  some  hours  the  hydrochloride  of  the 
isomeric  nitroso-compound.  By  treatment  with  ammonia,  the  free 
base  CioHi2]S"20  is  obtained,  and  after  crystallisation  from  benzene 
forms  steel-blue  crystals  of  metallic  lustre  which  melt  at  140°.  When 
reduced,  it  yields  a  paramidotoluhydroqninoline,  whose  aqueous  solu- 
tion gives  with  ferric  chloride  the  characteristic  red  coloration,  turn- 
ing emerald-green  on  addition  of  hydrochloric  acid;  the  hydrochloride, 
CoHieNzCla,  melts  at  166°. 

Paranitrosotetrahydroquinolineis  converted  into  paramidoquinoline 
under  certain  conditions ;  this  change  occurs  very  slowly  if  the  sub- 
stance is  moistened  with  hydrochloric  acid  and  left  to  itself,  or  if  the 
hydrochloride  is  heated  at  105°,  but  it  is  most  complete  if  an  aqueous 
solution  of  the  hydrochloride  is  left  for  some  days  in  the  warm  or  is 
heated  in  a  reflux  apparatus  for  a  few  hours.  A.  J.  G. 

Orthohydroxyquinaldinecarboxylic  Acid.  By  W.  Konig  (Ber.^ 
21,  883 — 884). — Orthohydroxyquinaldinecarhoxylic  acid, 

OH-C9NH4Me-COOH, 

is  prepared  by  heating  the  potassium  compound  of  orthohydroxquin- 
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aldine  with  liquid  carbonic  anhydride  in  an  autoclave  for  six  to  seven 
hours  at  180 — 190".  It  crystallises  with  1  mol.  H2O  in  long,  golden- 
yellow  needles,  becomes  anhydrous  at  120°,  and  melts  at  207"  with 
decomposition  into  orthohydroxyquinaldine  and  carbonic  anhydride. 
It  is  sparingly  soluble  in  cold,  more  soluble  in  hot  water  or  alcohol, 
insoluble  in  ether.  The  aqueous  solution  gives  a  cherry-red  colora- 
tion with  ferric  chloride.  A.  J.  G. 

Sparteine.  By  F.  B.  Ahrens  (Ber.,  21,  825— 832).— As  the  re- 
duction  and  oxidation  of  sparteine  (A.bstr.,  1887,  1056)  threw  n© 
light  on  its  constitution,  it  seemed  necessary  to  have  recourse  to  more 
energetic  reactions  in  order  to  investigate  this  question. 

When  sparteine  is  heated  with  seven  to  eight  times  its  weight  of 
.57  per  cent,  hydriodic  acid  for  five  hours  in  sealed  tubes  at  200°,  it 
yields  methyl  iodide  and  a  new  base,  Cull24l!^25  which  distils  at  about 
276°,  and  has  a  strong,  peculiar  odour.  Its  platinochloride  forms 
small,  yellowish-red  crystals,  and  blackens  and  decomposes  at  230°  ; 
the  aurochloride  melts  at  157*^.  As  it  readily  yields  a  nitroso-com- 
pound,  it  must  be  a  secondary  Jbase,  and  it  follows  that  the  eliminated 
methyl-group  must  have  been  united  to  nitrogen. 

When  sparteine  is  distilled  with  five  times  its  weight  of  lime,  it 
yields  ethylene,  propylene,  7-picoline,  and  a  very  small  quantity  of  a 
tertiary  base  that  could  not  be  identified  with  certainty,  whilst  when 
passed  through  tubes  heated  to  dull  redness,  pyridine,  7-picoline,  a 
small  quantity  of  a  secondary  base,  ethylene,  propylene,  non-aromatic 
hydrocarbons,  ammonia,  and  hydrogen  cyanide  are  obtained.  The 
aurochloride  of  the  secondary  base  melts  at  172°. 

From  these  investigations  the  author  considers  it  probable  that  the 
sparteine  molecule  contain-s  two  pyridine-rings,  and  that  these  are 
hydrogenised,  seeing  that  pyridinecarboxylic  acids  cannot  be  obtained 
on  oxidation  (loc.  cit),  nor  can  more  than  two  hydrogen-atonas  be 
taken  up.  With  regard  to  the  side-chains,  there  is  one  methyl-group 
attached  to  nitrogen  and  another  .united  to  one  pyridine-ring  at  the 
7-position,  and  probalaly  also  there  is  a  side-chain  of  three  carbon- 
atoms.  A.  J..  G. 

Optical  Rotatory  Power  of  Papaverine.  By  Gr.  Goldschmiedt 
Monatsh.,  9,  42 — 44). — Several  observations  made  with  pure  papa- 
verine show  that  the  compound  is  inactive.  The  results  confirm 
the  correctness  of  the  Bel-Van't  Hoff  theory,  and  at  the  same  time  give 
important  support  to  the  author's  papaverine  formula  (Abstr.,  1886^ 
478).  As  papaverine  and  laudanine  were  hitherto  the  only  excep- 
tions to  the  rule  that  derivatives  of  active  substances  are  also  active, 
and  as  papaverine  is  shown  in  the  present  paper  to  form  no  exception, 
it  is  suggested  that  a  renewed  examination  of  laudanine  is  desirable 
(compare  Hesse,  Annalen,  176,  198).  N.  H.  M. 

Narceine.  By  A.  Claus  and  A.  Meixner  (/.  pr.  Chem.  [2],  37, 
1 — 9). — In  a  previous  paper  (Abstr.,  1885,  996),  one  of  the  authors 
describes  a  substance  obtained  by  treating  commercial  narceine  with 
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potassium  permangaTiate.  This  proves  to  be  pure  narce'ine ;  it  melts 
at  162°  (uncorr.).  The  platinochloride  (C23H29NOg)2,H2PtCl6,  crystal- 
lises in  golden-yellow  needles,  melting  at  IQo''  (uncorr.). 

On  oxidising  narce'ine  (1  mol.)  with  potassium  permanganate 
(4J  mols.),  narceinic  acid,  CuHisNOb  +  SHgO,  is  formed.  It  crystal- 
lises from  hot  water  in  forms  belonging  to  the  rhombic  or  monoclinic 
system.  Thetrisodium  salt,  dsHiaNOsNas,  dissolves  readily  in  water, 
from  which  it  is  precipitated  by  alcohol.  The  disodium  salt, 
CisHiaNOsNaa  +  5HoO,  crystallises  from  water  in  small,  colourless 
needles, melting  at  85°  (uncorr.).  The  monosodium  salt,  dsHuNOgNa 
+  4JH2O,  also  crystallises  in  small  needles,  and  dissolves  readily  in 
water.  The  barium  salt,  (Ci5Hi2N08)2Ba3  ■\-  5H2O,  is  fairly  soluble 
in  water.  At  180 — 200°,  narceinic  acid  yields  carbonic  anhydride, 
dimethylamine,  and  a  dihydroxijnajphthalenedicarhoxylic  acid, 

C,oH4(OH)2(COOH)2, 

which  is  best  purified  by  sublimation,  and  crystallises  in  long  needles, 
melting  at  162°  (uncorr.).  It  dissolves  readily  in  ether  and  chloro- 
form, but  is  almost  insoluble  in  water  and  alcohol.  Both  the  normal 
sodium  salt,  doHeOeNa.^  +  6OH2,  and  the  acid  salt,  dzHTOeNa  4- 
S^HgO,  crystallise  in  small,  colourless  needles.  On  reduction  with 
hydriodic  acid,  a  naphthalenedicarboxylic  acid  is  formed,  melting  ar 
250 — 253°,  and  seeming  to  agree  in  properties  with  the  7naphtha- 
lenedicarboxylic  acid  described  by  Wichelhaus  and  Darmstadter 
{Aimalen,  152,  309).  G.  T.  M. 

Cinchonigine.  By  E.  Jungfleisch  and  E.  Leger  (Compt.  rend., 
106,  357 — 360). — GinclionigiiLe,  d9H22N20,  is  obtained  by  heating  the 
hydrochloride  (this  vol.,  p.  380  and  507)  with  soda  and  extracting 
with  ether.  When  the  ether  is  distilled  off,  an  oily  residue  is  left,  which 
in  contact  with  dry  air  gradually  changes  to  a  colourless,  crystalline 
mass.  If  recrystallised  from  anhydrous  ether,  cinchonigine  forms 
short,  bulky,  highly  refractive,  colourless  prisms,  which  melt  at  128^. 
It  distils  regularly  under  ]*educed  pressure.  In  a  1  per  cent,  solution 
in  alcohol  of  97°,  the  rotatory  power  [ajo  =  —60' I"  ;  in  a  solution  of 
half  the  strength,  [aj^  =  —61^16°.  In  a  1  per  cent,  solution  in 
hydrochloric  acid  containing  2  mols.  of  the  acid  to  each  molecule  of 
base,  [aiJd  =  — 40*70'' ;  with  twice  the  proportion  of  acid  [ajo  = 
-38-21°. 

Cinchonigine  is  slightly  soluble  in  water,  and  is  alkaline  to  litmus, 
but  neutral  to  phenol phthalein.  It  is  very  soluble  in  methyl,  ethyl, 
and  amyl  alcohols,  chlo-roform,  benzene,  and  acetone,  but  is  less  soluble 
in  anhydrous  ether.  The  acid  solutions  are  not  fluorescent.  Cincho- 
nigine yields  the  same  products  of  decomposition  as  cinchonine. 

Cmchonigine  forms  basic  salts  which  are  feebly  alkaline  to  litmus, 
and  normal  salts  which  have  an  acid  reaction  and  are  usually  crystal- 
line, stable,  and  soluble  in  water.     The  basic  hydrochloride, 

dsHsaNaO.HCl  +  HoO, 

forma   large,   colourless,  highly  refractive,  prismatic  needles,  which 
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melfc  at  213°,  and  decompose  without  volatilising.  It  is  only  slightly 
Koluble  in  cold  water  but  dissolves  more  readily  at  100°.  In  a  1  per 
•  •ent.  aqueous  solution,  the  rotatory  power  [a]D  =  —65*41°.  The 
platinocJiloride,  Ci9H22N20,H2PtC]6  -i-  HgO,  forms  small,  bright-orange 
prisms  only  slightly  soluble  in  warm  water.  The  basic  hydrohromide, 
analogous  in  composition  to  the  chloride,  crystallises  from  boiling 
water  in  short,  slightly  efflorescent  prisms,  which  melt  at  218"5°,  and 
are  only  slightly  soluble  in  cold  water.  The  basic  hydriodide  crystal- 
lises in  non-efflorescent,  prismatic  needles,  which  melt  at  223°.  The 
normal  hydriodide,  Ci9H22N20,2HI  +  H2O,  is  obtained  by  cooling  a 
solution  of  the  preceding  compound  mixed  with  hydriodic  acid.  It 
forms  bright-yellow  crystals,  which  are  only  slightly  soluble  in  water, 
and  are  decomposed  by  light,  with  liberation  of  iodine.  The  normal 
dextrotartrate  crystallises  with  7  mols.  H2O  in  long,  prismatic  needles. 
It  is  much  less  soluble  than  the  basic  tartrate.  The  basic  oxalate 
forms  needles,  which  if  left  in  the  mother-liquor  change  to  large, 
efflorescent,  very  soluble  tables,  containing  5  mols.  H2O.  The  same 
crystals  are  obtained  by  spontaneous  evaporation  of  the  solution.  The 
basic  chromate  is  crystalline  ;  the  basic  sulphate  forms  highly  soluble 
needles  ;  the  thiocyanate  is  crystalline  and  only  slightly  soluble,  and 
unites  with  zinc  thiocyanate  to  form  a  bulky,  amorphous,  colourless, 
insoluble  compound  ;  the  aurochloride  is  pale-yellow  and  amorphous. 

Cinchojugine  methiodide,  Ci9H22N20,Mel,  obtained  by  mixing  ethereal 
solutions  of  cinchonigine  and  methyl  iodide,  crystallises  from  alcohol 
in  colourless,  anhydrous  needles,  which  melt  with  decomposition  at 
253°.  It  is  slightly  soluble  in  water  or  cold  alcohol,  very  soluble  in 
chloroform,  acetone,  and  arayl  alcohol ;  insoluble  in  ether  or  benzene. 
Methyl  chloride  forms  an  analogous  compound. 

Cinchonigine  ethiodide,  obtained  in  a  similar  manner,  forms  large, 
lemon-yellow  prisms,  which  contain  2H2O.  It  melts  at  232°,  with 
slight  decomposition,  and  is  more  soluble  than  the  methyl- derivative 
in  alcohol  or  water.  Ethyl  bromide  forms  a  similar  compound,  which 
melts  at  217°  with  decomposition,  and  is  very  soluble  in  water,  chloro- 
form, ethyl  alcoholy  and  acetone,  but  is  insoluble  in  ether  or  benzene. 

C.  H.  B. 

Colchicine.  By  S.  Zetsel  {Monatsh.,  9,  1 — 30;  compare  Abstr., 
1887,  284).— Determinations  of  methoxyl  (Abstr.,  1886,  493  and 
1079),  in  colchicine  and  colchice'ine,  showed  that  the  former  contains 
four,  and  the  latter  three  methoxyl-groups. 

When  colchiceine  is  heated  on  a  water-b^ith  with  hydroc-hloric  acid, 
acetic  acid  distils,  and  a  mixture  of  the  hydrochlorides,  of  trimethyl- 
colchicine,  dimetbylcolchicinic  and  colchinic  acids  are  obtained.  The 
residue  is  diluted  with  a  little  water,  and  extracted  with  chloroform, 
which  takes  up  only  the  first  mentioned  of  the  three  hydrochlorides. 

Trimethylcolchicinic  acid,  COOH-Ci5H9(OMe)3-NH2,  is  obtained  by 
precipitating  the  hot  aqueous  solution  of  the  hydrochloride  with  the 
exact  amount  of  potash  ;  it  forms  microscopic  prisms,  with  2  mols.  HoO, 
melts  at  159°,  and  decomposes  when  heated  for  a  long  time  at  150°. 
The  hydrochloride  forms  lustrous,  yellowish-white  plates,  moderately 
soluble  in  cold  water,  with  bright-yellow  colour;  the  aqueous  solution 
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reddens  litmus.     In  its   general   behaviomr  to   alkaloid    reagents,  ife 
resembles  colchiceine  hydrochloride.     The  platLnochloridej 

(a9H2,N05)2,H2PtCl6  -f  2H2O, 

crystallises  in  groups  of  yellow  needles. 

Dimethylcolchinic  acid,  COOH-Ci5H9(OMe)2(OH)*NIl2,  is  prepared 
by  precipitating  a  2  per  cent,  solution  of  the  hydrochloride  with  the 
necessary  amount  of  aqueous  soda  ;  the  crystals  (with  4^  mols.  H2O) 
melt  at  141 — 142°.  The  hydrochloride  (with  1  mol.  H2O)  is  rather 
sparingly  soluble  in  water  and  aleobol. 

Colchicinic  acid,  COOH'Ci5H9(OH)3*!N'H2,  was  not  obtained  quite 
pure,  or  in  a  crystalline  form.  The  dilute  hydrochloric  acid  solution 
gives  an  intense  brownish-red  coloration  with  ferric  chloride. 

Acetotrimethylcolchicinamide,  NHAc*Ci5H9(OMe)3'CONH2,  is  formed 
when  10"5  grams  of  colchicine  is  heated  with  15  c.c.  of  5  per  cent, 
alcoholic  ammonia  for  four  hours  at  100°.  A  reaction  seems  to  take 
place  in  the  cold,  as  the  mixture  becomes  red  after  some  hours,  or 
greenish  when  seen  in  thin  layers.  The  liquid  shows  a  characteristic 
absorption  spectrum ;  this  disappears  after  tlie  solution  has  been 
heated  for  four  hours  at  100°.  The  amide  is  crystallised  from  hot 
alcohol,  from  which  it  separates  in  two  forms,  of  which  the  one  crystal- 
lises in  the  rhombic  system,  with  1  mol.  EtOH.  It  is  readily  soluble 
in  dilute  hydrochloric  acid;  almost  insoluble  in  water.  When  the 
alcoholic  solution  is  heated -with  aqueous  seda  at  110°,  colchiceine  is 
formed.  The  hydrochloride,  platinochloride,  and  aurochloride  were 
prepared.  The  solution  of  the  base  in  diiute  alcohol  gives  an  intense 
brown  coloration  with  ferric  chloride.  When  the  strong  hydrochloric 
acid  solution  of  the  amide  is  treated  with  a  small  amount  of  potassium 
nitrite,  it  acquires  a  splendid  violet  colour.  Several  other  reactions 
are  described.  N.  H.  M. 

Compounds  of  Gelatin  with  Tannim.  By  C.  Bottinger 
(Annalen,  244,  227 — 232). — The  precipitate  produced  by  gelatin  in  a 
solution  of  tannin  contains  16  5  per  cent,  of  nitrogen,  corresponding 
with  34  per  cent,  of  tannin.  The  precipitate  is  decomposed  by  water 
at  150°,  yielding  a  solution  which  gives  an  abundant  precipitate  with 
tannin. 

The  precipitate  .produced  by  gelatin  in  a  solution  of  oak-bark  tannin 
contains  9'5  per«cent.  of  nitrogen,  correspooiding  with  42'7  per  cent, 
of  tannin.  It  is  decomposed  by  water  at  150°,  yielding  three  pro- 
ducts, which  are  respectively  freely  soluble  in  cold  waiter,  soluble  in 
hot,  and  insoluble  in  water. 

Hide  tanned  with  oak-bark  behaves  in  a  similar  way.  The  portion 
insoluble  in  water  slowly  dissolves  in  alkalis  and  alkialine  carl)onates, 

w.  c.  w. 

Urohgematoporphyrin  and  Allied  Pigments.  By  C.  A. 
MacMunn  (Proc.  Physiol.  Soc,  1888,  5 — 6), — In  the  study  of 
urinary  pigments,  it  is  necessary  to  pay  attention  to  certain  feeble 
bands  in  the  red  half  of  the  spectrum  which  have  been  overlooked  by 
many  previous  observers.  The  following  reagents,  ammonia,  ammonio- 
zinc   chloride,    zinc   chloride    alone,    and   aqueous    soda,   cause    cha- 
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racteristic  changes  in  urinary  pigments.  From  a  study  of  these 
changes,  the  following  conclusions  are  drawn  : — (1.)  Two  entirely 
distinct  substances  have  been  included  by  physiologists  under  the 
name  urobilin,  namely,  that  of  normal  and  that  of  pathological  urine. 
(2.)  Hydrobilirubin  is  not  identical  with  either.  (3.)  Normal  uro- 
bilin is  identical  with  a  pigment  produced  by  the  action  of  peroxide 
of  hydrogen  on  acid  haematin,  and  subsequent  brief  reduction  with 
sodium  amalgam ;  pathological  urobilin  cannot  as  yet  be  traced  defi- 
nitely to  its  source,  but  it  is  very  closely  related  to  normal  urobilin. 
(4.)  Hydroibilirubin  and  human  stercobilin  are  not  identical  ;  but  in 
the  cat  the  pigment  of  the  feeces  appears  to  be  hydrobilirubin. 
(5.)  Stercobilin  and  pathological  urobilin  appear  to  be  closely  con- 
nect'cd  ;  both  are  probably  derived  from  haematim,  and  not  directly 
from  biliary  pigments.  (6.)  Urohseraatoporphyrin  (-called  by  le  Nobel 
isohasmatoporphyrin,  see  Abstr.,  1887,  1127)  is  beyond  doubt  a  reduc- 
tion product  of  haematin,  and  the  urobilinoidin  of  le  Nobel  is  its 
chromogen ;  this  chromogen  is  sometimes  present  in  pathological 
urine.  .Urohaematoporphyrin  has  been  found  in  the  urine  of  patients 
suffering  from  rheumatism,  pericarditis,  Addison's  disease,  cirrhosis 
of  the  liver,  croupous  pneumonia,  Hodgkin's  disease,  measles,  typhoid 
fever,  and  meningitis.  The  band  at  F  in  the  spectrum  of  this  sub- 
stance is  not  removed  by  ammonia  ;  in  this  it  resembles  stercobilin, 
but  differs  from  urobilin  and  from  hydrobilirubin. 

W.  D.  H. 
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Influence  of  Did;  on  the  Elimination  and  Absorption  of 
Carbon.  By  M.  Hanriot  and  C.  Rtchet  (Gompt.  rend.,  106,  419 — 
422). — An  account  of  experiments  on  the  products  of  respiration  of 
a  man  existing  on  a  mixed  diet  of  nitrogenous,  fatty,  and  amylaceous 
food.  The  influence  of  each  ingredient  in  the  diet  will  be  determined 
by  subsequent  experiments.  The  ratio  of  oxygen  absorbed  to  car- 
bonic anhydride  produced  remains  constant  under  constant  conditions, 
hence  it  would  seem  that  respiration  is  regulated  automatically. 
During  digestion  the  ratio  rises,  that  is  to  say  there  is  an  increased 
absorption  of  oxygen.  C.  H.  B. 

InilTience  of  Diet  on  Respiratory  Changes.  By  M.  Hanriot 
and  C.  RiCHET  (Compt.  rend.,  106,  496 — 498). — This  paper  con- 
tains details  of  experiments  which  show  that  respiration  is  in- 
creased by  taking  food,  but  alm.ost  solely  when  the  food  consists 
of  carbohydrates.  Nitrogenous  and  fatty  foods  have  little  effect  on 
the  respiratory  process.  Amylaceous  food  increases  the  volume  of 
air  respired  and  the  quantity  of  oxygen  absorbed,  but  its  effect  is 
most  strongly  marked  in  the  increased  production  of  carbonic 
anhydride.  The  percentage  proportion  of  oxygen  absorbed  and 
carbonic  anhydride  produced  varies  but  little  during  repose.      The 
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oxygen  absorbed  amounts  on  an  average  to  4*2  per  cent,  of  the  air 
inspired,  with  variations  between  34  and  4' 7,  whilst  the  quantity 
of  carbonic  anhydride  produced  is  on  an  average  3'4<  per  cent,  of  the 
air  expired,  with  variations  between  2*7  and  4"2.  A  healthy  adult 
man  inspires  8  litres  of  air  per  hour  per  kilogram  of  body-weight,  with 
formation  of  0'5  gram  of  carbonic  anhydride  and  absorption  of 
0*45  gram  of  oxygen.  During  digestion,  the  volume  of  air  inspired 
increases  to  9  litres  per  kilogram  per  hour,  with  formation  of 
06  gram  of  carbonic  anhydride  and  absorption  of  0'5  gram  of  oxygen. 

C.  H.  B. 
Volatile  Bases  in  the  Blood  and  Breath.  By  R.  Wurtz  (Compt. 
rend.,  106,  213 — 214). — The  air  expired  from  the  lungs  was  passed  into 
a  1  per  cent,  solution  of  oxalic  acid,  care  beinof  taken  to  prevent  the 
introduction  of  saliva  or  solid  particles.  When  several  cubic  metres 
had  been  passed  through,  the  liquid  was  neutralised  with  calcium 
carbonate,  mixed  with  a  few  drops  of  lime-water,  filtered,  exactly 
neutralised  with  hydrochloric  acid,  and  evaporated  in  a  vacuum. 
Ammonium  chloride  ivS  the  chief  prodact,  but  is  mixed  with  the 
hydrochloride  of  an  organic  base  which  gives  precipitates  with  Bou- 
chardat's  reagent  and  mercuric  potassium  iodide.  It  forms  a  soluble 
aurochloride,  and  a  soluble  platinochloride  which  crystallises  in  short 
needles  and  seems  to  be  identical  with  the  platinochloride  of  a  volatile 
base  obtained  from  the  blood.  A  solution  of  the  hydrochloride  heated 
at  iOU"  has  a  peculiar  and  characteristic  odour.  C.  H.  B. 

Action  of  Acids  on  the  Functional  Activity  of  the  Human 
Stomach  and  their  Therapeutical  Application.  By  W.  Jaworski 
{Uhe-ni.  Cenir.,  1887,  1660—1561,  from  D.  Med.  IF.,  13,  792— 7i^6). 
— The  results  of  the  investigation  of  the  action  of  hydrochloric, 
lactic,  acetic  and  carbonic  acids  are  as  follows  : — (1.)  The  mucus  is 
precipitated  in  the  stomach  by  the  acids.  (2.)  Cell  nuclei  appear  in 
the  stomach  contents,  especially  after  the  introduction  of  hydro- 
chloric acid.  (3.)  The  stomach  contents  show  an  increased  biuret 
reaction,  again  most  marked  after  hydrochloric  acid.  (4.)  Large 
doses  of  acid  usually  cause  an  inflow  of  bile  into  the  stomach.  (5.)  The 
secretion  of  pepsin  is  assisted  materially  by  acids,  whilst  the  secretion 
of  hydrochloric  acid  is  only  very  slightly  influenced,  or  not  more  so 
than  it  would  be  by  the  introduction  of  distilled  water.  (6.)  200  c.c. 
of  normal  acid  disappear  from  the  stomach  in  1;^^  to  1^  horn's. 
(7.)  After  long-continued  consumption  of  acid,  the  secretion  of  hydro- 
chloric acid  was  checked.  (8.)  With  large  quantities  of  hydro- 
chloric acid,  the  subjective  stomach  symptoms  do  not  appear,  or 
only  in  a  slight  degree.  (9.)  The  difference  between  the  action  of 
acids  and  salts  of  the  alkalis  on  the  digestive  function  of  the 
stouiach  is  that  alkalis  dissolve  mucus  and  hinder  secretion  of 
pepsin,  whereas  acids  precipitate  the  mucus  and  induce  the  secretion 
of  pepsin.  After  the  disappearance  of  alkalis  from  the  stomach, 
an  increased  secretion  of  hydrochloric  acid  follows,  but  after  the 
disappearance  of  acids  there  is  none,  or  only  a  slight  secretion. 

Both,  agree  in  this,  that  after  long  use  in  Inrge  quantities  they 
check  the  secretion  of  hydrochloric  acid  or  cause  it  to  cease. 
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In  mucous  catarrh  of  the  stomach  which  accompanies  in  most  cases 
carcinoma  of  the  storaacli,  the  acidity  and  the  secretion  of  pepsin  are 
probably  reduced  by  the  action  of  the  mucus.  In  pathological  cases 
of  this  kind,  a  larger  quantity  of  hydrochloric  acid  should  be  used  for 
therapeutical  purposes.  The  author  supplements  his  previous  state- 
ments respecting  carbonic  anhydride.  Carbonic  anhydride  both  as  a 
gas  and  dissolved  in  water  favours  the  secretion  of  hydrochloric  acid 
(in  contradistinction  to  the  above-mentioned  acids)  and  pepsin  and 
consequently  the  digestive  power  of  the  gastric  juice.  It  assists  also 
in  increasing  the  mechanical  activity  of  the  stomach. 

The  concluding  part  of  the  paper  contains  remarks  on  the  clinical 
use  of  the  acids.  J.  P.  L. 

Amount  of  Acid  in  the  Stomach  on  an  Amylaceous  Diet. 

Bv  J.  Rosenheim  (Chem.  Centr.,lS87,  1561,  from  Med.  Centr.,  25, 
865 — 866). — In  healthy  subjects,  after  ingestion  of  50  grams  of 
wheaten  bread  and  150  c.c.  of  water,  the  following  results  were  ob- 
tained : — (1.)  15  minutes  after  the  commencement  of  the  experiment 
0'3  part  in  1000  of  free  hydrochloric  acid  was  present,  the  quantity 
quickly  increased  to  1  part  in  1000  after  30  minutes;  at  which  point 
it  remained  constant  until  the  complete  elimination  of  the  chyme 
from  the  stomach.  (2.)  Lactic  acid  is  present  throughout  in 
moderately  uniform  amount,  (3.)  Volatile  acids  are  always  present 
although  only  in  traces.  In  pathological  conditions,  the  free  hydro- 
chloric acid  present  15  minutes  after  the  commencement  of  the 
experiment  varies  from  0"1  in  1000  in  carcinoma  to  1  in  1000  in  ab- 
normal acidity.  After  ingestion  of  pure  carbohydrates  on  an  empty- 
stomach,  the  free  hydrochloric  acid  both  in  normal  and  pathological 
cases  was  sensibly  less  than  in  the  previous  experiment.  Only  0*2 
part  of  hydrochloric  and  0'2  part  of  lactic  acid  in  1000  were  found 
after  one  hour's  digestion. 

Finally,  if  boiled  starch  is  introduced  into  the  stomach  with  careful 
exclusion  of  saliva,  large  quantities  of  hydrochloric  acid  and  an 
approximately  equal  amount  of  lactic  acid  were  always  found. 

J.  P.  L. 

Free  Hydrochloric  Acid  in  the  Stomach  Contents.  By  A. 
GtJNZBURG  {Chem.  Centr.,  1887,  1560,  from  Med.  Centr.,  40).— The 
method  depends  on  the  phloroglucinol-vanillin  test  of  Wiesner  and 
Singer,  which  gives  a  red  colour  with  hydrochloric  acid.  The 
reagent  consists  of  2  parts  of  phloroglucinol,  1  part  of  vanillin,  and 
30  parts  of  rectified  spirit.  A  few  drops  of  the  filtered  gastric  juice 
is  mixed  with  a  like  quantity  of  the  reagent  and  carefully 
evaporated  in  a  small  capsule,  red  crystals  or,  if  much  organic  matter 
(especially  peptone)  be  present,  a  red  paste  is  formed.  The  reaction 
takes  place  with  1  part  hydrochloric  acid  in  10,000,  but  not  with 
1  in  20,000. 

In  many  cases  in  consequence  of  acid  albuminates,  there  is  no  re- 
action. For  quantitative  estimations,  the  reaction  is  not  of  much 
value,  although  an  approximation  can  be  obtained  by  diluting  the 
original  gastric  juice  gradually  with  successive  known  quantities  of 
water  until  the  limit  of  reaction  1  in  20,000  is  attained.        J.  P.  L. 
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Does  Cellulose  Economise  the  Decomposition  of  Proteid  in 
the  Nutrition  of  Herbivora  P  By  H.  Weiske  (Zeit.  Biol,  24, 
553 — 561). — V.  Knierem  (this  vol.,  p.  515)  has  recently  again  dis- 
puted the  conclusions  arrived  at  by  Weiske  and  others  on  this  subject. 
The  present  paper  is  a  reply  to  his  recent  criticisms,  and  in  it  the 
author  again  affirms  that  cellulose  does  not  economise  the  decomposi- 
tion of  proteid,  and  also  points  out  that  v.  Knierem's  own  experi- 
ments may  be  so  interpreted  as  to  support  this  statement. 

W.  D.  H. 

Changes  Effected  by  Digestion  on  Fibrinogen  and  Fibrin. 
L.  C.  WoOLDRiDGE  (Proc.  Roy.  Soc,  43,  367 — 368). — Fibrinogen  is  a 
name  conveniently  given  to  a  group  of  proteids  which  can  be  con- 
verted into  fibrin,,  which  exist  in  blood  plasma,  and  can  be  ob- 
tained from  almost  all  animal  tissues.  They  are  all  extremely 
easily  changed  by  precipitation,  are  soluble  in  water  (as  casein  is  dis- 
solved in  milk),  and  are  readily  precipitated  by  acetic  acid  and  dilute 
mineral  acids  in  excess,  but  soluble  in  greater  excess.  On  adding 
pepsin  to  the  acid  solutions,  a  precipitate  appears  in  the  course  of  a 
few  hours,  which  is  soluble  in  dilute  alkalis,  and  on  incineration 
leaves  an  acid  ash  which  is  rich  in  phosphorus.  The  phosphorus  is 
stated  to  be  present  in  the  form  of  lecithin.  The  ash  also  contains 
iron.  The  fibrin  which  is  formed  from  these  fibrinogens  is  stated 
also  to  contain  lecithin,  but  is  entirely  soluble  in  artificial  gastric 
juice.  Ordinary  fibrin  obtained  by  whipping  blood  always  leaves  an 
undigested  residue,  due  partly  to  the  presence  of  admixed  white 
corpuscles  (Hammarsten),  partly,  however,  to^  its  containing  un- 
changed fibrinogen.  W.  D.  H. 

Influence  of  Bile  on  Digestion.  By  S.  H.  C.  Martin  and  D. 
WiLLiiMS  (Proc.  Physiol'.  Sac,  1888,  1). — In  artificial  digestion 
experiments,  it  was  found  that  bile  acids  very  considerably  accelerated 
the  amylolytic  action  of  the  pancreatic  juice.  Yarying  percentages  of 
pig's  bile  in  a  solution  of  starch  (2  per  cent.)  were  used,  and  glycerol 
extract  of  pig's  pancreas  added.  A  control  experiment  was  always 
made  with  bile  and  stai^ch  alone.  It  was  found  that  the  iodine 
reaction  of  starch  disappeared  more  rapidly  from  the- solution  contain- 
ing bile  and  pancreatic  extract  than  from  that  containing  pancreatic 
extract  alone,  and  that  the  rapidity  of  disappearance  was  propor- 
tionate to  the  amount  of  bile  present  up  to  4  per  cent.,  beyond  which 
experiments  were  not  performed.  W.  D.  H. 

Influence  of  Bile  on.  the  Digestion  of  Fats.  By  A.  Dastre 
(Compt.  rend.,  106,  217 — 220). — It  is  known  that  in  the  rabbit  the 
pancreatic  juice  alone  is  not  sufficient  to  effect  the  digestion  of  fats. 
The  author's  experiments  on  dogs  by  means  of  a  cholecysto-intestinal 
fistula,  produced  artificially,  show  that  bile  alone  is  equally  unable  to 
effect  this  change.  It  follows  that  the  simultaneous  action  of  the 
pancreatic  juice  and  the  bile  is  essential,  and  it  would  seem  that  bile 
promotes  absorption  of  the  fats,  whilst  the  pancreatic  juice  is  an 
active  agent  in  their  decomposition.  C.  H.  B. 
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Stability  of  Carbonic  Oxide  and  Oxalic  Acid  in  the  Animal 
Organism.  By  G.  GtAGLiO'  (Chem.  Centr.,  1887,  1514  (from  Arch, 
ex]).  Path.,  22,  235). — From  the  results  of  a  series  of  respiration 
experiments,  the  author  shows  that  carbonic  oxide  undergoes  no 
oxidation  when  respired.  He  also  states  in  opposition  to  Porkowsky 
that  carbonic  oxide  is  not  oxidised'  by  blood  outside  the  body. 

Oxab'c  acid  dissolved  in  pig's  blood  and  circulated  through  pig's 
kidneys  for  several  hours  only  &ltowed  a  loss  of  7  per  cent.,  a  loss 
which  occurred  when  oxalic  acid  was  simply  added  to  the  kidney 
without  circulation. 

The  same  result  was  obtain-ed  in  feeding  experiments,  the  whole  of 
the  oxalic  acid,  with  the  exception  of  7  to  9  per  cent.,  being  recovered 
from  the  urine.  J.  P.  L. 

Coagulation  of  the  Blood.  E.  CT.,Wooldrtdge  (Ze^Y.  Biol,  24, 
562 — 563). — In  reply  to  the  criticisms  of  Kriiger  (this  vol.,  p.  305) 
Woold ridge  states  that  he  has  never  questioned  the  fact  that  leuco- 
cytes bring  about  coagulation  in  extravascular  plasma,  but  he  again 
states  that  as  soon  as  they  are  introduced  into  the  circulating  blood 
they  lose  this  property..  W.  B.  H. 

Chromatology  of  Sponges.  C.  A.  MacMunn  (Journ.  Physiol,  9, 
1 — 25).. — Out  of  the  12  species  of  British  sponges  examined,  10 
(enumerated)  were  found  to  contain  chlorophyll ;  Krukenberg  and 
other  observers  have  figured  the  dominant  chlorophyll  band  in  eight 
others.  Probably  Krukenberg  (Grundziige  einer  vergleich.  Physiol 
der  Farhetoffe,  1884)  used  solutions  which  were  too  dilute  to  show 
the  remaining  bands,  or  examined  only  thin  layers  of  the  solutions. 
Lipoehromes  occur  in  nea^-ly  all  sponges,  and  a  histohsematin  in 
seven  of  the  sponges  examined.  A  pigment  resembling  a  floridine  (a 
class  of  red  pigments  described  by  Krukenberg)  occurs  in  Haiichondria 
rosea,,  in  addition  to  chlorophyll,  a  histohaematinj.and  a  lipochrome. 
A  uranidine  (a  class  of  yellow  pigments  described  by  Krukenberg) 
occurs  in  Grantia  coriacea,  in  addition  to  chlorophyll  and  a  lipochrome. 
This  uranidine,  like  Krukenberg's  aplysinofulvin  (one  of  the  five 
pigments  of  Aplysina),  and  others  of  the  same  class  was  changed  by 
boiling  to  dark-green.  With  regard  to  the  chlorophyll  present  in  so 
many  sponges,  it  was  found  to  resemble  plant  chlorophyll  very 
closely.  The  lipochrome  constituent  or  constituents,  however,  reacted 
differemtly  from  the  lipochrome  constituents  of  plant  chlorophyll,  as  it 
remained  unchanged  by  the  action  of  iodine  in  iodide  of  potassium, 
and  the  fractional  method  did  not  separate  the  chlorophyll  constituents 
(Hansen's  "  chlorophyll -green  "  and  "  chlorophyll-yellow  ")  so  com- 
l)letely  as-  in  the  case  of  plant  chlorophyll.  In  these  two  points,  it 
resembles  enterochlorophyll  (MacMunn,  Abstr.,,  1885,  1242),  and 
proves  that  the  chlorophyll  is  of  purely  animal  origin.  Microscopic 
search  for  unicellular  algae,  moreover,  yielded  negative  results.  The 
fact  that  in  sponges  lipochromes  so  often  accompany  chlorophyll, 
and  sometimes  replace  it,  would  go  to  show  that  the  step  from  a 
lipochrome  to  a  chlorophyll  is  not  a  great  one  ;  and  it  is  highly 
probable  that  these  pigments  are  concerned  in  the  formation  of  fatty 
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TTiatters  perhaps  from  the  waste  carbonic  anhydride  gifen  off  daring 
the  kataboh'c  changes  in  the  tissues,  and  from  the  water  in  which 
they  are  bathed  ;  carbohydrates  are  perhaps  similarly  formed.  This 
would  coincide  with  the  views  of  Schunck  (Brit.  Assoc.  Rep.,  1887),  who 
regards  chlorophyll  as  a  respiratory  pigment,  but  probably  a  carbonic 
acid-carrier,  not  an  oxygen-carrier.  In  sponges,  the  histohsematin, 
when  present,  has  probably  the  function  of  an  oxygen- carrier. 

A  chart  of  spectra  with  measurements  accompanies  the  paper. 

W.  D.  H. 

Composition  of  Cow's  Milk.  By  P.  Vieth  (Analyst,  13,  46 — 
49). — The  analysis  of  12,f)63  samples  of  milk,  taken  throughout  the 
year  direct  from  the  railway  cans  upon  their  arrival  at  the  dairy, 
showed  an  average  of  3"82  per  cent,  of  fat  and  1294  per  cent,  of  total 
solids.  In  addition,  2,948  samples  were  taken  by  inspectors  during 
the  delivery  of  the  milk  to  the  customers.  These  gave  a  general 
average  of  12'89  per  cent,  of  total  solids. 

An  investigation  of  the  changes  taking  place  in  the  milk  during 
delivery  to  customers,  was  made  by  taking  a  sample  from  the  can 
before  sending  it  out,  and  also  one  ivom  the  small  quantity  of  milk 
left  in  the  can  upon  its  return  from  its  round.  In  17"6  per  cent,  of 
the  cases,  the  latter  contained  more  fat  (01  to  0'34  per  cent.)  than  the 
former.  It  is  not  stated  whether  the  milk  was  drawn  off  from  the 
bottom  of  the  can  or  dipped  from  the  top.  M.  J.   S. 

Formation  of  the  Colouring  Matter  of  Bile.  By  J.  Latschen- 
BERGER  (Monatsh.,  9,  52 — 92). — Experiments  made  with  horses  are 
described  in  detail,  and  give  the  following  results : — The  colouring 
matter  of  bile  is  derived  from  the  colouring  matter  of  the  blood  with 
simultaneous  elimination  of  a  dark  pigment  containing  iron  (melanin). 
The  decomposition  takes  place  in  the  tissues  as  well  as  outside  the 
cells.  This  dissociation  of  the  haemoglobin  into  pigments  free 
from  iron  (chloleglobin)  and  pigments  containing  iron,  occur  both  in 
the  single  blood  corpuscles  and  in  the  conglomerates ;  in  the  former, 
the  rate  of  decomposition  is  irregular,  which  seems  to  depend  on  the 
varying  age  of  the  single  red  corpuscles.  With  crystallised  haemo- 
globin there  is  no  difference  in  time  required  for  the  decomposition  of 
sins^le  portions  of  the  injected  mass. 

The  results  of  the  microscopic  examination  of  the  various  prepara- 
tions are  shown  in  coloured  diagrams.  N.  H.  M. 

Influence  of  the  Secretion  of  Gastric  Juice  on  the  Quantity 
of  Chlorine  in  Urine.  By  Gr.  Sticker  (Chem.  Gentr.,  1887, 1561 — 
1662,  from  Bed.  Klin.  W.,  24,  768— 771).— A  rich  secretion  of  gastric 
juice  induces  transitorily  a  diminution  of  the  chlorides  in  urine,  if 
conditions  for  its  retention  in  the  stomach  or  its  secretion  from  the 
organism  are  given.  The  hourly  secretion  of  chlorine  increases 
gradually  and  progressively  after  the  chief  meal,  and  slowly 
diminishes  again  after  six  to  seven  hours.  With  the  increase  of 
chlorine,  the  activity  of  the  urine  lessens,  and  even  changes  into  a 
strongly  alkaline  reaction.  Towards  night  time,  a  strong  decrease  of 
the  secretion  of  chlorine  takes  place.     From  the  results  of  the  experi- 
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ments  no  direct  relation  between  peptic  digestion  and  secretion  of 
phosphates  in  urine  can  be  recognised.  In  urine  which  showed  an 
alkaline  reaction,  a  turbidity  from  phosphates  was  regularly  produced 
after  a  short  time.  The  mean  acidity  of  the  whole  24  hours'  urine 
is  no  higher  on  days  with  paroxysms  of  excessive  acidity  than  on 
normal  days.  J.  P.  L. 

Phosphates  in  Urine  in  Different  Diseases.    By  L.  Vanni  and 

E.  Pons  (Ghem.  Gentr.,  1887,  1526,  from  ^rm.  GUm.  Farm.,  87, 
259 — 268). — The  authors  advance  the  following  conclusion  with  all 
reserve  : — As  a  general  rule,  the  amount  of  phosphate  secreted  in  the 
urine  diminishes  in  diseases  of  the  brain  and  spinal  cord,  and  fre- 
quently diminishes  in  cases  of  neurosis.  J.  P.  L. 

Urine  Reaction.  By  Aducco  {Arch.  Pharm.  [3]  25,  931,  from 
Ann.  Ghim.  Farm.,  1887,  369). — From  experiments  made  on  dogs 
which  were  compelled  to  run  until  exhausted  by  means  of  specially 
constructed  apparatus,  it  was  found  that  as  the  fatigue  increased,  the 
originally  acid  urine  became  gradually  less  acid,  neutral  and  finally 
alkaline.  During  rest,  the  reverse  progress  went  on.  The  alkaline 
reaction  was  caused  by  the  presence  of  carbonates  of  the  fixed  alkalis 
and  of  ammonia,  the  relative  amounts  of  which  were,  however,  not 
constant.  These  carbonates  are  the  products  of  reactions  proceeding 
in  the  tissues,  and  it  must  be  concluded  that  during  production  of 
fatigae,  such  substances  more  especially  are  used  up  as  yield  carbonic 
anhydride.  The  amount  of  urea  present  in  the  urine  during  the 
period  of  fatigue  is  decidedly  less  than  before  or  after  that  period. 

J.  T. 

Physiological  Action  of  Alkalis  and  Alkaline  Earths.  By 
Cruci  (Arch.  Pharm.  [3],  25,  931,  from  Ami.  Chim.  Farm.,  1887, 
353). — Both  the  alkalis  and  the  alkaline  earths  increase  the  blood 
pressure  and  the  power  of  the  heart,  and  make  the  pulse  slower  but 
fuller  and  stronger,  hence  are  stimulants  of  the  circulatory  organs. 
Although  the  symptoms  are  uniform,  the  mechanism  affected  by  the 
various  elements  differs  considerably.  Potassium,  rubidium,  and 
caesium  directly  affect  the  muscular  apparatus,  sodium  and  magnesium 
act  on  the  nerve  elements,  lithium,  barium,  calcium,  and  strontium 
act  in  both  ways.  These  considerations  show  that  the  alkalis  and 
alkaline  earths  act  as  stimulants  on  the  circulatory  system  ;  this  is 
the  more  remarkable  when  it  is  remembered  that  the  acids  in  general, 
and  also  the  oxides  of  the  remaining  metals,  exert  a  more  or  Ifess 
paralytic  action  on  that  system.  J.  T. 

Antiseptic  Properties  of  a-Naphthol.  By  J.  Maximovitch 
(Compt.  rend.,  106,  366 — 368). — a-Naphthol  is  insoluble  in  cold 
water,  but  water  at  70°  dissolves  0'04  per  cent.  Alcohol  of  40  per 
cent,  dissolves  10  grams  of  a-naphthol  per  litre.  The  quantity 
required  to  prevent  the  development  of  microbes  varies  from  0*01  to 
0*04  per  cent.,  according  to  the  nature  of  the  microbe  and  the  nidus. 
a-Naphthol  has  only  one-third  the  poisonous  action  of  |S-naphthol,  and 
only  one  seven-hundredth  of  that  of  mercuric  iodide.     The  fatal  dose 
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for  a  man  of  66  kilos,  would  be  about  585  grams ;  if  administered  by 
subcutaneous  injection  the  doso  would  be  less, 

a-Napbthol  is  superior  to  ^-naphthol  by  reason  of  its  greiter  anti- 
geptic  properties  and  its  feebler  toxic  action.  C.  H.  B. 

Poisoning  by  Carbonic  Oxide.  By  N.  Grkhant  (Compt.  rend., 
106,  289). — The  blood  absorbs  carbonic  oxide  from  an  atmosphere 
containing  only  0'02  per  cent,  of  the  gas.  If  the  atmosphere  contains 
01  per  cent,  of  carbonic  oxide,  half  the  haemoglobin  in  the  blood  will 
combine  with  this  gas.  100  c.c.  of  the  blood  of  a  dog  poisoned  by  an 
atmosphere  containiing  O'l  per  cent,  of  carbonic  oxide  contained  the 
following  gases: — - 

Normal.  Poisoned. 

Carbonic  anhydride. . . ..     47'0  e.c.  50*0  c.c. 

Oxygen 27-0     „  14-2     „ 

Nitrogen...............        1-5    „  15    „ 

On  treating  the  poisoned  blood  with  acetic  acid  at  100°,  it  evolved 
14*4  c.c.  of  carbonic  oxide.. 

Tbe  analysis  of  the  gases  from  the  blood  is  of  great  value  in 
supposed  cases  of  fatal  poisoning  by  carbonic  oxide.  C.  H.  B. 

Toxic  Action  of  Bases  produced  by  Alcoholic  Fermentation. 
By  R.  WuRTZ  {GomjJt.  rend.,  106,  363— 364).— The  base,  C^HmNs, 
isolated  by  Morin  (this  vol.,,  p.  572)  exerts  a  moderate  toxic  action, 
and  produces  general  stupefaction  and  reduced  sensibility,  with 
frequent  micturition  and  dilatation  of  the  pupil,  which  becomes  in- 
sensitive to  light.  These  symptoms  are  followed  by  coma  and  death. 
When  administered  to  a  rabbit  by  subcutaneous  injection,  the  fatal 
dose  is  1  gram  per  kilo.  C.  H.  B. 
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New  Lactic  Acid  Ferment  occurring  in  Malt  Wort.    By  P. 

Lindner  (Chem.  Centr.,  1887,  1507,  from  Ge7itr.  Bahteriol^  2,.  340— 
342).— Cultivations  of  this  sarcina  formed  organisms  which  behare 
similarly  to  pediococcus  from  beer.  In  neutral  malt  extract,  it  produces 
a  sediment  and  cloudiness  as  well  as  a  strong  acid  reaction  after 
cultivation  for  24  hours  at  41°.  The"  acid  is  lactic.  It  also  changes 
the  colour  of  the  nutrient  solution..  The  organism  does  not  grow 
actively  on  potato,  only  a  thin,  microscopical  film  being  formed.  It 
grows  very  well  on  gelatin  in  the  absence  of  air. 

Although  most  of  the  sarcina  isolated  from  beer  have  the  power  of 
forming  lactic  acid,  none  possess  it  to  such  a  degree  as  this  organism 
isolated  from  malt  wort.  The  author  provisionally  calls  it  Pediococcus 
acidi  lactici.  J.  P.  L. 
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Influence  of  Certain  Rays  of  the  Solar  Spectrum  on  Root 
Absorption  and  on  the  Growth  of  Plants.  By  A.  B.  Griffiths 
and  Mrs.  Griffiths  {Proc.  Hoy.  Soc.  Edin.,  123-,  125 — 129)..— Mustard 
and  bean  plants  grown  in  calcareous  soil,  to  which  had  been  added  a 
definite  amount  of  ferrous  sulphate,  were  exposed  daily  to  various 
portions  of  the  solar  spectrum.  Incineration  of  the  plants  showed 
that  the  greatest  amount  of  ferric  oxide  was  contained  in  those 
exposed  to  the  yellow-green  rays  U — E,  under  the  influence  of.  which 
rays  also  the  greatest  amount  of  oxygen  is  evolved.  Examination  of 
the  plant  for  sulphur  as  representing  the  albuminoids,  which  must 
have  derived  their  sulphur  from  the  ferrous  sulphate,  showed  that  the 
maximum  of  albuminoids  was  attained  under  the  influence  of  the  rays 
D— E.  E.  W.  P. 

Plants  Free  from  Chlorophyll  acting  like  ChlorophylLcon- 
taining  Plants.  By  F.  Huppe  (Ghem.  Centr.,  1887,  1512,  from  Ntf. 
Vers,  zu  Wiesbaden,  60,  244 — 245). — Erom  researches  on  the  biology 
of  bacteria,  it  appears  that  the  qualitative  differences  which  exist 
between  bacteria  and  other  plants  can  be  referred,  as  regards  their 
function,  to  some  common  origin.  There  is  sufficient  evidence  to 
show  that  so  far-  as  the  action  of  light  is  concerned,  gradation  exists 
between  functionally  undifferentiated  protoplasm  and  ordinary  chloro- 
phyll. 

The  author  corroborates  Heraeus's  statement  that  a  nitrifying 
organism  exists  which  can  synthesise  carbohydrates  from  carbonic 
anhydride. 

The  assimilation^  of  carbonic  anhydride  does  not  therefore^  appear 
to  be  dependent  necessarily''  on  a  specially  differentiated  part  of 
protoplasm  like  chlorophyll.  J,  P.  L. 

Respiration  of  Yeast  Cells  at  Different  Temperatures.    By 

Gr^hant  and  Qqinquaud  (Gompt.  rend.,  106,  609 — 610).  —  The 
amount  of  carbonic  anhydride  evolved  and  of  oxygen  absorbed  by 
yeast  cells  in  pure  water  in  contact  with  a  known  volume  of  air  was 
determined  at  different  temperatures.  The  total  amount  of  carbonic 
anhydride  produced  and  of  oxygen  absorbed  increases  with  rise  of 
temperature  from  0°  to^  46 "3",  and  the  ratio  of  carbonic  anhydride  to 
oxygen  also  increases.  It  follows  that  the  respiration  of  yeast  is  not 
analogous  to  that  of  mushrooms  or  of  plants  containing  chlorophyll, 
since,  according  to  Bonnier  and  Mangin,  the  ratio  of  carbonic  anhy- 
dride to  oxygen  does  not  vary  with  the  temperature  in  these  cases, 

C.  H.  B. 
Presence  of  Saccharose  in  Unripe  Potatoes.  By  E,  Schulze 
and  T,  Seliwanoff  (Landw.  Versuchs-Stat.,  1887,  403—407). — When 
the  unripe  tubers  are  dried  and  extracted  with  90  per  cent,  alcohol, 
an  extract  is  obtained  which  yields  a  saccharate  with  strontium 
hydroxide.  The  saccharose  from  this  saccharate  the  authors  show  is 
identical  with  ordinary  cane-sugar,  H,  Miiller  (Landw.  Jahrbuch., 
1882,  774)  considered  that  sacclDarose  was  an  intermediate  product 
between  starch  and  glucose,  and  it  is  contended  that  the  research  now 
published  supports  this  theory.  E.  W.  P. 

2  t  2 


624  ABSTRACTS   OF  CHEMICAL   PAPERS 

Detection  of  Saccharose  in  Vegetable  Substances.      By  E. 

ScHULZE  (Landw.  Versuchs-Stat.,  1887,  408 — 413). — Employing  the 
strontium  process,  the  autlior  has  obtained  saccharose  from  the 
etiolated  shoots  of  potato  tubers,  as  also  from  the  pollen  of  Pinus 
sylvestris,  carrots,  and  the  leaves  of  the  grape  vines.  It  appears  that 
the  strontium  precipitate  in  addition  to  saccharose  contains  mellitose 
and  /3-galactan:;  mellitose  and  saccharose  are  readily  distinguishable 
by  their  crystals,  as  also  by  the  formation  of  invertin  by  the  one,  and 
the  production  of  mucic  acid  by  oxidation  of  mellitose.  To  obtain 
saccharose  in  a  crystalline  form,  when  mixed  with  mellitose  and 
galactose,  it  is  recommended  to  evaporate  the  solution  to  a  syrap,  and 
then  extract  with  hot  alcohol,  and  after  filtration  to  allow  crystallisa- 
tion to  take  place  slowly.  E.  W.  P. 

Composition  of  Etiolated  Potato  Sprouts,  By  T.  Seliwanofp 
(Landiv.  Versuchs-Stat.,  1887,  414—417).  —  In  the  dry  etiolated 
sprouts  were  found  3 '45  per  cent,  of  saccharose  as  well  as  asparagine 
and  glucose ;;  the  amount  of  asparagine  was  2*95  per  cent,  on  the 
dry  substance,  and  the  albuminoids  amounted  to  18*56  per  cent 

E.  W.  P. 

Action  ©f  Ether  on  Plant-life.  By  G.  BRE^' stein  (Arch.  Fharm. 
[3],  25,  918 — 924). — An  atmosphere  saturated  with  ether  kills  barley 
and  wheat  sprouts  within  30  minutes.  Five  minutes'  exposure 
affected  the  plants,  the  tips  of  the  leaves,  consequently  the  oldest 
portions,  being  first  killed:;  whilst  the  basal  portions  of  the  leaves, 
and  therefore  the  youngest  parts,  resisted  longest.  Experiments 
niade  with  portions  of  the  plant  ^lodea  canadensis  showed  that  five 
minutes'  exposui?^  to  the  ether  atmosphere  sufficed  to  kill  the  plant; 
the  bicellular  leaf  texture  of  this  plant  seems  to  be  more  permeable 
to  ether  than  are  the  leaves  of  wheat  and  barley.  J.  T, 

Aluminium  as  a  Natural  Constituent  of  Wheat  Flour,    By  W. 

C.  Young  (Analyst,  13,  5 — 6). — The  author  confirms  the  statement  of 
Yoshida  (Trans.,  1887,  748)  as  to  the  occurrence  of  a  minute  quantity 
of  aluminium  in  wheat,  and  shows  that  practically  the  whole  of  it  is 
associated  with  the  gluten.  A  sample  of  the  best  Vienna  fl.our  gave 
00075  per  cent,  of  aluminium  phosphate.  The  gluten  from  250  grams 
of  this  flour  was  dissolved  in  acetic  acid  to  purify  it,  and  the  solution 
yielded  aluminium  phosphate  amounting  to  0*0074  per  100  of  flour. 

M.  J.  S. 
General  Conditions  favourable  to  the  Absorption  of  Atmo- 
spheric Nitrogen  by  Vegetable  Soils.  By  Berthelot  (Compt. 
rend.,  106,  56© — 574), — The  author  has  previously  shown  that  soil 
absorbs  nitrogen  directly  from  the  atmosphere,  the  absorption  taking 
place  under  the  inffuenee  of  minute  organisms.  Oxygen  must  be 
present  as  well  as  nitrogen,  since  in  absence  of  the  former  the 
anaerobic  organisms  increase,  and  a  low  form  of  green  vegetation 
grows  on  the  surface  of  the  soil.  These  either  actually  destroy  the 
aerobic  organisms  to  which  the  absorption  of  nitrogen  is  due,  or  they 
remove  the  oxygen  which  is  essential  to  their  existence.  The  anaerobic 
organisms   indeed    actually  cause    a  certain    loss  of    nitrogen,  pro- 
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bably  by  redaction.  The  porosity  of  the  soil  is  essential  in  the 
highest  degree,  and  it  should  contain  not  less  than  2  per  cent,  and 
not  more  than  15  per  cent,  of  water.  With  a  higher  proportion,  the 
soil  loses  its  porosity,  especially  if  it  is  continually  wet  without 
alternating  periods  of  dryness.  Nitrification  will  not  take  place  in 
dry  soils,  hence  it  follows  that  the  two  processes  are  not  ana- 
logous. The  temperature  should  not  be  below  10°  nor  above  50°.  A 
soil  which  is  not  bearing  a  crop  loses  its  power  of  absorbing  any 
further  quantity  of  nitrogen  after  a  certain  time.  C.  H.  B. 

Natural  and  Artificial  Manures.  By  W.  I,  Macadam  (/.  Soc. 
Ghem.  Ind.,  7,  79 — 100). — A  complete  review  of  manures,  both 
natural  and  artificial,  with  numerous  analyses^,  giving  the  composition 
of  the  different  manures.  I).  B. 
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Simplified  Chromometer  for  Comparison  of  Moderately 
Deep  Tints.  By  C.  H.  Bidsdale  (/.  Soc.  Ghem..  Ind.,  7,  70—76).— 
Three  graduated  glass  comparison  tubes  are  suspended  as  near  each 
other  as  possible  through  a  perforated  strip  of  wood,  supported  at 
each  end  by  a  thick  glass  rod,  terminating  at  the  lower  extremity  in 
the  base  board.  The  centre  tube  containing  the  standard  is  sealed  at 
the  bottom,  whilst  the  two  side-tubes  each  have  a  -^^  hole  in  them.  In 
all  three  is  a  small  enamel  glass  cylinder,  the  top  of  which  is  the  zero 
line,  and  the  graduation  continues  upwards.  A  grip  arrangemaut 
holding  three  test-tubes  is  clamped  on  the  two  glass  supports.  Tuese 
slide  easily  over  the  comparison  tubes,  the  tops  when  in  their  lowest 
position  reaching  to  the  zero  mark  of  the  graduated  tubes.  The 
process  of  comparison  is  as  follows  : — Fill  the  centre  tub^  up  to  a 
certain  mark  with  solution  of  standard  depth  of  tint,  pour  the  solu- 
tion to  be  compared  into  one  of  the  side-tubes,  when  it  will  imme- 
diately run  into  the  test-tube  beneath;  when  this  is  nearly  full, 
look  right  dow^n  the  two  comparison  tubes  and  raise  the  test-tube 
containing  the  solution  to  be  compared,  until  the  depth  of  tint  is 
equal  to  that  of  the  standard.  Then  read  off  the  number  of 
divisions  required  and  calculate  : — 

Number  div.  stan.  X  per  cent.  stan.  

Number  div.  sol.  to  be  tested  "  •        &     • 

The  author  has  used  this  apparatus  chiefly  for  testing  carbon  in 
steel  by  the  Eggertz  colour  method.  D.  B. 

Behaviour  of  Congo-red  towards  some  Acids  and  Salts. 
By  E.  Brucke   (Monatsk,  9,  31—41  j  compare  Abstr.,   1887,  986 ; 


626  ABSTRACTS   OF  CHEMICAL   PAPERS. 

this  vol.,  p.  381). — It  was  previously  shown  that  carbonic  anhy- 
dride colours  Congo-red  purple-violet;  boric  acid  also  colours  it 
violet ;  with  salicylic  acid,  a  blue  or  slightly  violet  colour  is  obtained. 
Arsenious  acid  seems  to  have  no  action  on  it.  The  blue  colour  obtained 
by  the  action  of  acids  on  Congo-red  is  insoluble  in  water,  and  can  be 
separated  by  filtration.  When  an  aqueous  Congo-red  solution  is 
treated  with  sufficient  acid  to  produce  a  violet  colour  and  then  heated 
at  50°  to  60°,  the  solution  becomes  purple  and  then  red  ;  on  cooling, 
the  original  violet  colour  returns.  This  change  of  colour  does  not  take 
place  in  presence  of  an  excess  of  acid,  except  in  the  case  of  boric  acid. 
When  so  much  acid  is  added  to  a  solution  of  Congo-red  that  the 
latter  becomes  just  blue,  the  addition  of  an  acid  tartrate  or  acetate 
produces  a  violet  or  red  colour;  more  or  less  acid  must  be  added 
to  bring  back  the  blue  colour,  according  to. the  amount  and  nature 
of  the  salt.  Congo-red  is  therefore  unsuitable  as  an  indicator  iu 
organic  and  inorganic  analysis. 

Congo-red  can  be  used  to  show  the  presence^f  small  amounts  of  acids 
in  fats ;  an  aqueous  solution  shaken  with  rancid  oil  becomes  at  once 
bluish- violet.  When  butymc  acid  is  added  to  Congo-red  dissolved  in 
water,  the  latter  becomes  blue  from  the  butyric  acid  dissolved  ;  on  boil- 
ing, the  butyric  acid  takes  up  all  the  colour,  leaving  the  aqueous  solution 
colourless.  An  alcoholic  solution  of  Congo-red  is  not  changed  by 
butyric  or  oleic  acids. 

Glycerol,  even  when  containing  sufficient  hydrochloric  acid  to 
slightly  redden  litmus,  will  bring  back  the  red  colour  of  Congo-red 
previously  made  blue  with  a  little  hydrochloric  acid. 

The  changes  of  colour  produced  by  several  salts  are  also  described. 

N.  H.  M. 
Volumetric  Estimation  of  Iodine  in  the  Presence  of  Chlorine 
and  Bromine.  By  X.  McCulloch  (Chem.  News,  57,  135 — 136). — 
By  the  following  method,  iodine  may  be  estimated  in  the  presence  of 
bromine  and  chlorine  without  previous  removal  of  the  latter  elements 
(compare  this  vol.,  p.  526).  The  solution  containing  the  chloride, 
bromide,  and  iodide  is  mixed  with  its  own  bulk  of  strong  hydro- 
chloric acid,  and  20  to  30  fluid  grains  of  chloroform ;  standardised 
permanganate  is  dropped  in,  with  agitation,  until  the  iodidne  colour 
at  first  produced  in  the  chloroform  is  again  discharged  owing  to  the 
formation  of  colourless  iodine  monochloride.  Iodine  bromide  in  strong 
solution  colours  the  chloroform  faint  yellowish-pink,  which  cannot 
however  be  mistaken  for  the  iodine  coloration.  The  process  cannot 
be  employed  in  the  presence  of  free  hydrogen  bromide  and  cyanide ; 
the  presence  of  the  latter  causes  high  results.  D.  A.  L. 

Detection  of  Iodine  in  Urine.  By  C.  Schwarz  (Arch.  Pharm.. 
[3],  25,  1061,  from  Phann.  Zeit.,  32,  631).— The  following  method 
succeeds  perfectly  without  previous  concentration  of  the  urine  : — 
10  c.c.  of  urine  is  mixed  with  2  c.c.  of  dilute  sulphuric  acid  (1:5), 
with  5  drops  of  a  1  per  cent,  starch  solution  freshly  prepared,  and 
the  whole  well  shaken  ;  to  the  mixture  is  now  added,  drop  by  drop, 
a  1  per  cent,  potassium  nitrite  solution,  when  the  characteristic  violet 
or  blue  iodine  colour  appears  immediately,  and  as  quickly  disappeE^rs 
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on  addinof  a  drop  or  two  of  decinormal  sodium  thiosulphate  solution. 
More  delicate  still  is  the  carbon  bisulphide  test  when  made  under 
similar  conditions ;  the  urine  to  which  a  little  bisulphide  has  been 
added  must  be  vigorously  shaken  after  the  addition  of  each  single 
drop  of  nitrite.  Numerous  urines  examined  have  invariably  given 
positive  results  whether  the  iodine  has  been  applied  internally  or 
externally,  and  whatever  compound  has  been  employed.  J.  T. 

Estimation  of  Active  Oxygen  by  means  of  Tetramethylpara- 
phenylenediamine.  By  C.  Wurstee  {Ber.,  21,  921— 924).— The 
property  of  tetramethylparaphenylenediamine  to  yield  a  blue  colour 
when  oxidised  with  one  atomic  propurtion  of  oxygen,  and  to  form  a 
colourless  compound  when  further  oxidised  with  six  atomic  propo:-- 
tions,  can  be  employed  as  a  means  of  estimating  approximately  the 
oxidising  power  of  plant  fluids,  saliva,  &c.  Test-papers  are  used, 
iand  the  colour  produced  by  the  action  of  one  -or  two  drops  of  the 
liquid  on  one  of  these  is  compared  with  a  colour  scale  consisting  of 
eight  shades  of  colour,  whose  values  in  terms  of  "  active"  oxygen  are 
estimated  from  the  titre  of  the  iodine  solufcioias  which  produce  similar 
colours  on  the  "  tetra-paper."  The  oxidising  power  of  air  can  be 
estimated  in  like  manner,  by  drawing  a  known  volume  of  air  through 
a  tube  closed  at  one  end  with  a  piece  of  ^'tetra-paper"  moistened 
with  dilute  glycerol.  W.  P.  W. 

Determination  of  Sulphur  in  Oils.  By  A.  H.  Allen  {Analyst, 
13,  43 — 45). — The  oil,  a  blast-furnace  creosote  oil  containing  0*088 
per  cent,  of  sulphur,  was  mixed  with  purified  methylated  spirit 
(5  grams  of  oil  to  45  of  spirit),  and  the  mixture  after  saturation  with 
solid  ammonium  carbonate  was  burnt  in  a  lamp,  fitted  by  a  bung 
into  the  wider  end  of  a  curved  adapter.  The  small  «nd  of  the 
adapter  was  connect-ed  with  a  tube  bent  downwards  at  a  right  angle, 
and  passing  nearly  to  the  bottom  of  a  wider  tube  (the  glass  jacket  of 
a  Liebig's  condenser)  filled  with  wetted  glass  balls.  The  lower  end 
of  this  was  furnished  with  a  glass  stopcock  for  drawing  off  the  con- 
densed liquid.  The  upper  tubulus  was  connected  with  an  aspirator. 
For  working  on  rape  oil,  an  equal  weight  of  "  kerosine  "  was  used  as 
diluent,  and  the  ammonium  carbonate  was  in  this  case  suspended 
above  the  flame  in  a  porcelain  crucible.  A  sample  of  rape  oil  v/as 
found  to  contain  0*017  per  cent,  of  sulphur.  The  ammonium  sulphite 
in  the  condensed  liquid  was  oxidised  with  bromine  beibre  precipitating 
with  barium  chloride.  M.  J.   S. 

Ferric  Ferricyanide  as  a  Reagent  for  Detecting  Traces  of 
Reducing  Gases.  By  Crum  Brown  {Froc.  Roy.  Soc  Edin.,  124, 
419). — The  brown  solution  obtained  when  ferric  chloride  and  potas- 
sium ferricyanide  are  mixed,  and  which  contains  ferric  ferricyanide, 
is  absorbed  by  strips  of  filter  paper ;  these  test-papers  become  blue  in 
the  presence  of  reducing  gases,  such  as  sulphurous  anhydride, 
hydrogen  sulphide,  &c.  As  nitrous  fumes  also  blue  the  test-papers, 
traces  of  them  can  be  detected  by  the  additional  use  of  iodised  starch- 
paper.  E.  W.  P. 
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Kjeldahl's  Method  of  Estimating  Nitrogen.  By  R.  Mkldola 
and  E.  R.  Moritz  (/.  Soc.  Cliem.  Ind.^  7,  63). — As  this  process, 
especially  when  applied  to  the  determination  of  minute  quantities  of 
nitrogen,  requires  the  use  of  pure  sulphuric  acid,  the  authors  recom- 
mend a  method  by  which  the  acid  may  be  freed  from  nitrogenous 
impurity.  This  is  based  on  the  well-known  decomposition  of  am- 
monia by  nitrous  acid,  the  authors  being  of  opinion  that  the  traces  of 
nitrogen  found  in  impure  sulphuric  acid  represent  small  quantities  of 
ammonium  sulphate.  About  005  gram  of  potassium  nitrite  is  added 
to  10  c.c.  of  sulphuric  acid,  and  the  mixture  heated  to  expel  the  excess 
of  nitrous  acid.  D.  B. 

Determination  of  Vanadium  in  the  Presence  of  Chromium, 
Aluminium,  and  Phosphorus.  By  C.  H.  Ridsdale  (/.  Soc.  Chem. 
Ind.,  7,  73 — 77). — After  thoroughly  examining  all  the  best  methods 
of  estimating  vanadium,  the  author  found  Lindemann's  process 
{Chem.  News,  1883,  January  5)  to  be  the  most  rapid  and  trustworthy. 
He  has  applied  this  method,  in  conjunction  with  a  process  devised  by 
him  for  the  estimation  of  other  substances,  to  the  analysis  of  vanadium 
in  slag.  The  mode  of  procedure  is  described  in  detail  in  the  original 
paper.  D.  B. 

Estimation  of  Reduced  Phosphates.  By  V.  Dircks  and  F. 
Werenskiold  (Landw.  Versuchs-Stat.,  1887,  425 — 453). — The  authors 
have  put  to  the  proof  the  various  processes  employed  for  the  estima- 
tion and  separation  of  tricalcium  from  mono- and  di-calcium  phos- 
phates, namely,  the  various  modifications  of  the  ammonium  citrate 
methods.  They  find  that  although  none  of  the  methods  give  a  really 
satisfactory  and  exact  result,  Petermann's  process  is  perhaps  the 
most  trustworthy.  E.  W.  P. 

Volumetric  Estimation  of  Boric  Acid.  By  H.  Will  (Arch. 
Pharm.  [3],  25, 1101 — 1113.) — A  rapid  and  fairly  accurate  estimation 
of  free  boric  acid  can  be  made  by  titration  with  a  standard  baryta 
solution,  which  is  added  to  the  solution  of  the  acid  until  the  turbidity 
appearing  at  first  is  completely  and  exactly  removed.  The  amount 
of  barium  hydroxide  used  is  exactly  double  the  equivalent  of  the 
boric  acid  present,  according  to  the  equation  4H3BO3  +  Ba(HO)o  = 
BaB407  +  7H2O.  Schwarz  has  recently  shown  in  the  Fhann.  Zeit. 
that  the  boric  acid  set  free  from  borax  by  nitric  acid  does  not  affect 
Congo-red,  whilst  the  slightest  excess  of  nitric  acid  produces  a  blue- 
violet  tint,  and  on  this  has  based  an  obvious  method  for  estimating 
the  amount  of  acid  in  the  borax.  The  boric  acid  thus  set  free  can 
also  be  determined  by  titration  with  baryta-water  as  above,  or  ethyl 
or  methyl-orange  may  be  substituted  for  the  Congo-red,  and  hydro- 
chloric acid  may  be  used  to  decompose  the  borax.  A  mixture  of  free 
boric  acid  and  borax  solution  can  be  dealt  with  by  a  combination  of  the 
two  methods,  that  is,  by  first  titrating  with  standard  acid,  and  then 
titrating  the  total  boric  acid  with  baryta- water.  Instead  of  first 
setting  free  the  acid,  a  solution  of  pure  borax  can  be  titrated  directly 
by  baryta  solution,  but  only  half  the  amount  of  standard  solution  is 
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now  required,  since  the  equivalent  amount  of  sodium  hydroxide  set 
free  replaces  the  other  half  of  baryta. 

In  the  presence  of  borax,  chlorides  can  be  estimated  directly  by  means 
of  silver  nitrate,  using  potassium  chromate  as  indicator  ;  free  boric  acid 
interferes  with  the  reaction  in  this  case  ;  the  free  acid  is  first  determined 
by  means  of  baryta  solution  ;  then  normal  soda  solution  equivalent  to  at 
least  half  the  baryta  solution  employed  is  added,  and  then  dilute  sul- 
phuric acid  until  neutral ;  the  chlorides  can  now  be  directly  estimated. 
The  addition  of  soda  solution  may  be  omitted  when  estimating  chlorides 
in  the  presence  of  little  free  boric  acid  and  much  borax  just  as  in  the 
presence  of  borax  only.  Of  course,  the  chlorides  and  boric  acid  can 
be  determined  in  separate  portions,  and  can  be  directly  titrated  in  the 
former  after  neutralisation  by  means  of  soda  solution. 

Boric  acid  in  presence  of  sulphates  is  estimated  by  the  aid  of  phen- 
acetolin  as  an  indicator.  To  the  solution  of  boric  acid  and  sulphates, 
two  drops  of  an  alcoholic  solution  of  the  indicator  are  added,  and  then 
standard  baryta  solution  until  a  faint  yellow  tint  appears  ;  normal 
hydrochloric  acid  is  now  added  until  a  faint  rose  tint  becomes  decided 
rose  colour,  the  corresponding  amount  of  baryta  solution  is  deducted 
from  the  original  amount  taken,  and  the  remainder  indicates  the  boric 
acid.  A  further  addition  of  hydrochloric  acid  until  the  colour  changes 
from  rose  to  yellow  with  the  last  drop,  serves  as  a  control  estimation ; 
the  acid  thus  taken  being  equivalent  to  the  baryta  combined  with  the 
boric  acid.  Halving  the  baryta  and  calculating  the  equivalent  boric 
acid,  this  should  agree  with  the  amount  first  formed.  Sulphates  of  the 
alkalis  and  of  the  alkaline  earths,  excepting  magnesia,  may  be  present. 
A  little  practice  is  required  to  get  the  rose  colour  accurately,  and  it 
is  found  better  to  use  normal  acid  rather  than  a  weaker  one.  For 
the  estimation  of  borax  in  the  presence  of  sulphates,  Schwarz's  method 
can  be  directly  applied.  J.  T. 

Separation  of   Barium,   Strontium,  and    Calcium.      By  A. 

RusSMANN  (Ghem.  Gentr.,  1887,  1446 — 1447. — Frericlis  Method.—  Bj 
using  the  potassium  chromate  method  for  a  barium  salt  alone, 
approximately  correct  results  are  obtained,  but  for  mixtures  in  which 
barium  and  strontium  are  to  be  separated  there  should  not  be 
(I)  more  than  15  parts  of  strontium  to  50  parts  of  barium,  otherwise 
strontium  will  be  precipitated  as  chromate  ;  (2)  nor  more  than  0*5 
to  1  per  cent,  of  barium  and  strontium  in  the  solution.  Calcium,  if 
it  is  present,  does  not  influence  the  precipitation  of  the  barium.  ^On 
Ignition,  some  of  the  chromate  is  reduced  to  chromium  oxide  by  the 
filter-paper. 

Volumetric  Estimation  of  Barium,  in  Ghromate  of  Barium. — None  of 
the  methods  give  exact  results,  because  the  hydrochloric  acid  used 
always  decomposes  some  of  the  iodide  of  potassium  even  if  the  acid 
is  only  acting  for  a  short  time.  The  best  results  were  obtained  by 
dissolving  the  precipitated  chromate  in  weak  hydrochloric  acid,  adding 
the  iodide  of  potassium,  and  immediately  titrating  after  dilution. 
Better  and  quicker  results  are  obtained  by  this  method  than  by 
Crismer's  method  {Ber.,  17,  642). 

DiehVs  MetJwd  (J.  pr.  Ghem.,  79,  430). — This  method  depends  on 


630  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  solubility  of  calcium  sulphate  in  sodium  thiosnlphate.  The  barium 
sulphate  carries  down  an  important  quantity  of  calcium  sulphate 
which  cannot  be  dissolved  even  by  long-continued  dit^estion  with 
warm  sodium  thiosulphate.  Barium  sulphate  is,  however,  quite 
insoluble  in  the  sodium  thiosulphate.  Besides  this  objection,  the 
sulphur  which  separates,  and  agglomerates  when  the  estimation 
of  the  lime  is  proceeded  with,  encloses  some  lime,  or,  again,  a  part  of 
the  lime  may  be  converted  into  sulphate. 

Separation  of  Barium  and  Calciwm  with  Sulphuric  Acid  (1  :  300). — 
This  process  gives  good  results  both  when  there  is  much  calcium  and 
little  barium,  and  when  there  is  much  barium  (100  parts)  and  little 
calcium  (1  part).     Lime  is  never  precipitated. 

Sidershfs  Method  (Abstr.,  1883.,  509)  {Ammonium  Sulphate  and 
Oxalate). — Sidersky's  second  method  gives  good  results,  namely, 
precipitation  of  strontium  and  calcium  salts  with  ammonium  sulphate 
and  oxalate  in  a  solution  acidified  with  hydrochloric  acid.  Strontium 
sulphate  only  is  precipitated  if  the  acid  used  contains  not  less  than 
8' 5  per  cent,  of  HCl.  Calcium  and  barium  may  also  be  satisfactorily 
separated  by  this  process. 

Bloxam's  Method  for  Detecting  Calcium  in  Presence  of  Strontium 
{Calcium  Ammonium  Arsenate,  Abstr.,  1886,  920). — The  method  is 
very  useful  as  a  qualitative  test ;  1  part  of  calcium  in  presence  of 
500  parts  of  strontium  can  be  readily  detected.  For  quantitative 
determinations  the  process  is  inexact. 

Fleischer  s  Method. — The  process  is  useful  for  solutions  in  which 
barium  and  calcium  are  present  but  no  magnesium. 

Leisons  Method. — The  volumetric  estimation  of  oxalates  of  the 
alkaline  earths  by  the  use  of  potassium  permanganate  in  acid  solution 
gives  good  results.     It  is  quicker,  however,  to  ignite  the  precipitate. 

J.  P.  L. 

Separation  of  Copper  and  Arsenic,  and  their  Estimation  in 
a  Case  of  Poisoning.  By  P.  Guoci  (Chem.  Centr.,  1887,  1528,  from 
Atti  delta  Soc.  Toscana  di  Sc.  Naturali,  5,  287 — 289). — If  copper  and 
arsenic,  occurring  together  in  intestinal  contents,  be  precipitated  as 
sulphides  after  treatment  of  the  intestinal  matter  with  potassium 
chlorate  and  hydrochloric  acid,  their  separation  by  means  of  alkali 
sulphides  is  unsatisfactory.  The  copper  sulphide  is  in  such  a  tine 
state  of  division  that  it  cannot  be  separated  by  filtration,  and  an 
important  amount  also  remains  in  solution. 

The  author  treats  the  washed  and  dried  sulphides  with  fuming 
nitric  acid,  evaporates  to  dryness,  and  repeats  the  treatment.  The 
final  residue  is  then  melted  with  soda  and  potassium  nitrate.  The 
melt  is  dissolved  in  water  and  nitric  acid,  the  copper  precipitated 
with  potash,  and  weighed  as  oxide.  From  the  filtrate,  the  arsenic  is 
precipitated  either  as  ammonio-magnesic  arsenate  or  as  arsenic 
sulphide.  J.  P.  L. 

Detection  of  Mercury  in  TJrine.  By  K.  Alt  (Arch.  Pharm.  [3], 
25,  969 — 970,  from  Centr.  Med.  Wiss.). — The  urine  is  acidified  with 
hydrochloric  acid,  and  in  it  is  immersed  a  piece  of  tinsel  (a  zinc- 
copper  alloy)  about  8x4  cm.,  fastened  to  the  cork  of  the  vessel. 
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Tbe  liquid  is  heated  at  60°  for  half  an  hour,  and  then  allowed  to 
remain  for  lo  hours,  so  that  the  free  mercurj  collects  on  the  upper 
surface  of  the  tinsel.  The  latter  is  taken  out,  washed  with  water, 
dried  with  alcohol  and  ether,  carefully  folded,  and  placed  in  a  test- 
tube,  in  which  it  is  heated  for  half  a  minute,  during  which  a  trace  of 
iodine  is  brought  into  the  tube;  the  presence  of  mercury  is  imme-. 
diately  shown  by  the  appearance  of  a  film  of  iodide  on  the  tube  ; 
0"016  mgrm.  of  mercuric  chloride  can  thus  be  detected  in  100  c.c.  of 
urine,  whilst  the  limit  of  Fiirbringer"s  test  is  0'2  mgrm.,  and  that  of 
Miiller's  is  0-06  mgrm.  J.  T. 

Estimation  of  Iron.  By  C.  Schacht  (Arch.  Pharm.  [3],  25, 
906 — 910). — In  a  well-stoppered  flask,  1  gram  of  ferrum  oxy datum 
saccharat.  soluhile  is  covered  with  5  c.c.  of  hydrochloric  of  1'12  sp.  gr.  ; 
after  standing  10  minutes,  50  c.c.  of  water  and  0'5  gram  of  potassium 
iodide  are  added,  and  the  flask  is  set  in  a  warm  place  for  an  hour,  when 
the  free  iodine  is  titrated  by  means  of  decinorraal  sodium  thiosulphate 
solution.  To  estimate  the  iron  iiL/errum  carbonic,  saccharat.,  O'O  gram 
is  heated  with  5  c,c.  of  dilute  sulphuric  acid  until  completely  dissolved. 
After  cooling,  permanganate  solution  is  added  to  the  clear  solution 
just  to  faintly  tint  it,  then  1  gram  of  potassium  iodide  as  above.  By 
this  short  method  fairly  concordant  results  were  obtained  with 
numerous  pharmaceutical  preparations  of  iron.  J.  T. 

Aluminium  in  Wheat.  By  A.  H.  Allen  (Analyst,  13,  41 — 43). — 
From  the  statements  of  various  food-analysts,  it  seems  that  aluminium 
in  minute  proportions  is  a  normal  constituent  of  wheat,  the  amount 
corresponding  with  about  8  grains  of  alum  in  the  4-lb.  loaf.  A  method 
of  determining  the  alumina  present,  otherwise  than  as  silicate,  consists 
in  dissolving  the  starch  by  means  of  malt  extract,  fermenting  the 
solution  with  yeast,  acidifying  with  nitric  acid,  filtering,  evaporating, 
and  igniting  the  residue,  then  precipitating  the  alumina  as  phosphate 
in  the  usual  way.  M.  J.  S. 

Separation  of  Iron,  Nickel,  Cobalt,  Manganese,  Zinc,  and 
Aluminium,  By  T.  Moore  (Chem.  News,  57,  125).— The  present 
process  is  a  modification  of  the  one  previously  described  (Abstr.,  1887, 
1141).  Excess  of  solid  sodium  hydrogen  carbonate  is  mixed  with  the 
cold,  concentrated,  and  slightly  acid  solution,  potassium  cyanide  is  then 
added  until  the  precipitate  is  dissolved,  and  the  whole  heated  until 
the  solution  assumes  the  yellow  colour  of  the  ferrocyanide,  and  is 
perfectly  clear;  when,  however,  alumina  is  present,  the  solution 
remains  somewhat  turbid,  but  is  clarified  by  a  few  drops  of  potash. 
To  separate  nickel  from  iron,  this  solution  when  cool  is  mixed  with  a 
large  excess  of  moderately  strong  potassium  hydroxide,  and  treated 
with  chlorine  until  the  nickel  hydroxide  is  completely  converted 
into  the  peroxide,  which  is  separated  and  treated  in  the  usual  manner 
for  electrolytic  deposition. 

Alumina  may  be  separated  from  iron,  nickel,  and  cobalt  by  boiling 
the  clear  solution  of  the  mixed  ferrocyanides  with  ammonium  chloride. 
To  separate  manganese  from  iron,  nickel,  and  cobalt,  the  above  clear 
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solution  is  best  precipitated  by  means  of  hydrogen  sulphide,  the 
manganese  is  rapidly  and  completely  precipitated  as  sulphide,  and  is 
easily  washed,  &c.  When,  however,  the  clear  solution  is  boiled  with 
ammonium  sulphide  until  ammonia  ceases  to  be  evolved,  zinc  sulphide 
alone  is  precipitated,  and,  therefore,  this  forms  a  ready  method  of 
separating  zinc  from  iron,  nickel,  and  cobalt.  D.  A,  L. 

Separating  Tin  from  Antimony  and  Estimation  of  these 
Metals  in  Siliceous  Slags  and  Alloys.  By  H.  N.  Warren  {Chem. 
Neius,  57,  124 — 125). — The  powdered  slag  is  dissolved  in  a  mixture 
of  equal  parts  of  hydrochloric  and  hydrofluoric  acids,  the  solution 
filtered,  heated,  saturated  with  hydrogen  sulphide,  and  the  precipitate 
boiled  with  sodiam  hydroxide.  The  sulphides  of  tin  and  antimony 
are  then  reprecipitated  by  means  of  hydrochloric  acid,  and  decom- 
posed with  aqua  regia ;  the  solution  is  evaporated  to  a  small  bulk, 
diluted  with  weak  hydrochloric  acid,  and  treated  with  potassium 
ferrocyanide,  until  it  assumes  a  clear,  blue  colour,  when  the  solution 
is  allowed  to  boil.  The  tin  is  precipitated  as  stannic  ferrocyanide, 
whilst  the  antimony  remains  in  solution.  Both  metals  are  then  easily 
determined.  Alloys  are  dissolved  in  aqua  regia  instead  of  the  mixture 
of  hydrogen  fluoride  and  chloride.  D.   A.  L. 

Chloroform  Testing.  By  Gr.  Yulpius  (Arch.  Pharm.  [3],  25, 
998 — 1001), — Chloroform  for  medicinal  use  should  be  required  to 
pass  the  following  test : — 10  c.c.  mixed  with  2  c.c.  of  water,  2  drops 
of  phenolphthalein  solution,  and  1  drop  of  decinormal  potash  solution, 
is  shaken  repeatedly  in  a  stoppered  flask  which  it  nearly  fills ;  the 
red  colour  should  not  disappear  in  24  hours ;  and  the  usual  test  with 
sulphuric  acid  should  not  give  a  perceptible  yellow  colour  within 
one  day.  J.  T. 

Estimation  of  Chloroform,  and  its  Solubility  in  Water.  By 
G.  Chancel  and  F.  Parmentier  {Compt.  rend.,  106,  677). — The 
method  for  the  es-timation  of  chloroform  described  by  St.  Martin 
(this  vol.,  p.  570),  has  previously  been  described  by  the  authoi'S 
(Abstr.,  1885,  363).  They  find  that  the  solubility  in  water  decreases 
from  0°  to  54'9°,  the  amount  dissolved  per  litre  varying  from  9*87  to  7*75 
grams.  They  did  not  obtain  any  saturated  solution  containing  only 
t5'4  grams  as  stated  by  St.  Martin.  C.  H.  B. 

Estimation  of  Starch.  By  J.  N.  Spence  (/.  Soc.  Chem.  Ind.,  7, 
*?7). — Having  occasion  to  estimate  the  amount  of  starch  in  pepper, 
the  author  tried  Asboth's  process  (Abstr.,  1887,  868),  but  could  not 
obtain  constant  results.  Asboth  recommends  the  addition  of  the 
baryta-water  in  the  cold,  but  the  author  finds  that  by  adding  it  to 
the  hot  solution,  a  better  marked  compound  is  obtained.  The  author 
also  shows  that  the  barium-compound  is  soluble  in  water,  but  is  pre- 
cipitated again  by  the  alcohol,  it  is  therefore  not  insoluble  as  stated. 
The  standard  baryta-water  should  never  be  below  the  strength 
capable  of  saturating  90  c.c.  of  decinormal  hydrochloric  acid,  other- 
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wise  if  Is  possible  to  form  more  than  one  componnd,  the  nature  of  each 
depending  on  the  strength  of  the  baryta- water.  D.  B. 

Detection  of  Acetic  Acid  in  Presence  of  Morphine.    By  G.  S. 

Johnson  (Chein.  News,  57,  83). — An  aqueous  solution  of  morphine 
acetate  is  treated  with  a  solution  of  ferric  chloride,  avoiding  excess  of 
acid  ;  the  morphine  blue  colour  develops  at  once,  but  on  warming 
gives  way  to  the  blood-red  colour  of  ferric  acetat^e.  1  part  of  morphine 
acetate  in  870  parts  of  water  may  be  detected  by  this  means. 

D.  A.  L. 
Action  of  Sulphur  Chloride  on  Oils.  By  T.  T.  P.  B.  Warren 
(Chem.  News,  57,  113;  compare  this  vol.,  p.  199). — While  examininor 
oils  or  oily  mixtures,  the  melting  point,  consistency,  viscosity,  and  other 
properties  should  be  noted  at  the  various  stages : — 5  grams  of  the  oil 
are  mixed  first  with  2  c.c.  of  carbon  bisulphide,  then  with  2  c.c.  of  a 
mixture  of  equal  parts  of  carbon  bisulphide  and  sulphur  chloride,  and 
heated-,  at  the  completion  of  the  reaction,  the  volatile  products  are 
expelled,  and  the  appearance  of  the  mass  noted.  This  is  then  trans- 
ferred to  the  filter-tube,  washed  with  carbon  bisulphide,  and  the 
extracted  matter  weighed.  The  colour,  odour,  &c.,  of  both  the 
insoluble  and  soluble  products  will  in  many  cases  indicate  what  oils 
they  are.  If  the  extract  is  turbid  from  deposited  sulphur,  the  oil- 
mass,  after  it  has  been  weighed,  is  treated  with  ether  saturated  with 
sulphur,  and  the  weight  of  any  residual  sulphur  is  then  deducted 
from  the  weight  of  the  oil.  The  author  gives  an  example  of  his  mode 
of  dealing  with  a  mixture  of  two  oils,  both  yielding  solid  products 
with  sulphur  chloride  (loc.  cit.),  and  points  out  diflBculties  arising 
from  the  solvent  action  of  one  oil  on  another.  He  has  found  arachis 
oil  largely  adultei^ted  with  cotton-seed  oil.  D.   A.  L. 

Detection  of  Cotton-seed  Oil-  By  B.  Milliau  (Compi.  rend., 
106,  550—551). — If  the  purified  fatty  acids  obtained  from  cotton- 
seed oil  are  dissolved  in  3  vols,  of  alcohol  of  90°,  and  boiled  for  some 
minutes  with  2  e..c.  of  a  3  per  cent,  solution  ©f  silver  nitrate,  the 
latter  is  reduced,  and  the  silver  rises  to  the  surface  of  the  liquid  in 
the  form  of  a  pasty  mass.  This  reaction  is  not  obtained  with  the 
fatty  acids  from  olive  oil,  and  is  sufficiently  delicate  to  detect  1  per 
cent,  of  cotton-seed  oil  in  olive  oil. 

When  the  dried  fatty  acids  from  oil  of  sesame  are  mixed  with  an 
eqnal  volume  of  hydrochloric  acid  containing  sugar,  a  blood-red 
coloration  is  immediately  produced.  The  fatty  acids  of  olive  oil  and 
other  oils  do  not  give  this  reaction,  and  it  will  detect  1  per  cent,  of 
oil  of  sesame  in  a  mixture  of  oils.  If  the  test  is  made  directly  on 
the  oils,  the  result  is  uncertain,  since  the  aqueous  liquid  which  runs 
from  the  olives  in  the  process  of  pressing  gives  a  similar  coloration. 
By  operating  on  the  separated  fatty  acids,  however,  the  uncertainty 
is  removed.  C.  H.  B. 

Estimation  of  Fat  in  Fodder.  By  L.  Buhring  (Landw. 
Versuchs-Stat.,  1887,  419 — 423). — It  is  advisable  for  the  correct  esti- 
mation of  fat  in  fodders  of    all  kinds,  that  the  sample  should  be 
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thoroughly  dried,  either  in  a  vacuum  or  at  100",  also  that  the  ether 
should  contain  no  water ;  as  otherwise,  carbohydrates  are  dissolved, 
which  materially  raise  the  percentage  of  fat.  Several  analyses  are 
given  to  show  the  effect  of  drying.  E.   W.  P. 

Relation  between  Specific  Gravity,  Fat,  and  Solids  in  Milk. 
By  P.  ViETH  {Analyst,  49 — 51). — Hehner  and  Fleischraann  have 
published  formulae  (for  the  latter  see  this  vol.,  p.  94)  by  which  the  fat 
in  milk  can  be  calculated  from  the  specific  gravity  and  amount  of 
total  solids.  With  Hehner*"s  formula,  the  difference  between  the 
calculated  percentage  of  fat  and  that  determined  by  extraction  from  a 
paper  coil  (Adams'  process)  is  small  with  low  percentages  of  fat,  but 
considerable  when  the  percentage  of  fat  is  large.  Comparing  Fleiscb- 
mann's  formula  with  the  results  of  exttnaction  after  drying  on  gypsum, 
the  differences  never  exceed  0*2  per  cent,  (above  or  below),  and  the 
average  difference  in  530  analyses  was  0"02  per  cent.  These  formulae 
are  only  applicable  where,  as  in  cow's  milk,  the  ash,  proteids,  and 
sugar  are  in  the  ratio  1:5:6.  In  human  milk  the  ratio  is  1  :  5  :  10, 
and  in  mare's  milk,  1  :  6  :  23.  M,  J.  S. 

Action  of  Alcohol  on  Butter  Fat..  By  C.  B.  Cochran  (Analyst^ 
13,  55 — 57). — To  test  artificial  butter  for  added  tributyrates,  it  has 
been  recommended  to  treat  the  sample  with  alcohol,  and  ascertain  by 
Reichert's  process  whether  the  amount  of  volatile  acid  in  the  undis- 
solved residue  is  less  than  in  the  original  substance.  Genuine  butter 
gives,  however,  precisely  this  result.  Several  samples  of  genuine 
butter  were  treated  with  alcohol  at  23 — 25°,  using  IOg.c.  of  90  per 
cent,  alcohol  to- 1  gram.  The  percentage  of  volatile  fatty  acid  in  the 
undissolved  residue  was  in  every  case  reduced,  but  in  no  case  did 
the  distillate  from  2*5  grams  of  the  undissolved  portion  require  less 
than  9  c.c.  of  N/10  alkali..  This  number  is  therefore  accepted  as  the 
minimum  for  a  genuine  butter,  after  treatment  with  the  above 
proportion  of  alcohol,  and  it  is  suggested  that  adulteration  is  more 
likely  to  be  detected  by  applying  Reichert's  method  to  the  undissolved 
fat  than  by  using  it  on  the  original  butter.. 

It  is  noticed  that  genuine  butter  which  has-been  kept  for  some  time 
may  in  Reichert's  process  give  results  falling  below  the  standard  of 
12*5  c.c.  of  N/10  alkali  for  2*5  grams  of  butter.  In  one  case  of  a 
butter  10  months  old,  but  in  good  preservation  and  palatable,  only 
10*5  c.c.  were  required.  M.  J.   S. 

Bases  in  Alcoholic  Liquids.  By  L.  Lindet  {Compt.  rend.,  106, 
280— 283).— 500— 1000  c.c.  of  the  liquid  at  50^  Gay-Lussac  is  mixed 
with  20  grams  of  strong  sulphuric  acid,  well  agitated  and  distilled 
until  all  alcohol  and  water  is  expelled.  0*5  gram  of  mercury  is  added, 
and  ihe  operation  conducted  exactly  as  in  the  estimation  of  nitrogen 
by  Kjeldahl's  process,  the  nitrogen  of  the  bases  being  obtained  in  the 
form  of  ammonia.  One  part  of  base  in  1,000,000  parts  of  alcohol  can 
be  detected,  and  the  distillate  contains  no  bases. 

The  examination  of  several  alcoholic  liquids  in  this  way  shows  that 
the   amount   of   ammonia   per   litre   of   liquid   varies   from   0"40  to 
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23'05  mgrms.  Alcohols  obtained  by  the  fermentation  of  grain  contain 
the  smallest  amount ;  the  quantity  in  rum  is  much  higher  than  in 
other  spirits,  whilst  the  alcohol  from  beetroot  molasses  contains  a  very 
much  higher  proportion  than  any  of  the  others.  C.  H.  B. 

Estimation  of  Morphine  in  Opium.  By  A.  Kremel  (Chem. 
Centr.,  1887,  1529—1530,  from  Pharm.  Post,  20,  661).— 5  grams  of 
opium  powder  is  digested  with  75  c.c.  of  lime  water  for  12  hours 
with  frequent  shaking;  60  c.c.  of  the  filtered  liquid,  which  should  not 
have  an  alkaline  reaction,  is  mixed  with  15  c.c.  of  ether  and  4  c.c. 
of  normal  ammonia  in  a  weighed  flask.  The  flask  is  corked  and  the 
contents  mixed  with  gentle  shaking.  The  ether  is  decanted  after 
remaining  at  10 — 15^ for  6  to  8  hours,  another  5  c.c.  of  ether  is  added, 
and  this  again  decanted  after  gentle  shaking..  The  crystals  of 
morphine  separated  with  the  ether  are  collected'  on  a  small  filter. 
These  crystals,  with  those  rema»ining  in  the  flask,  are  washed  with 
5  c.c.  of  water,  and  both  finally  dried  at  100°  and  weighed. 

J.  P.  L. 

Estimation  of  Morphine  in  Opium.  By  E:  F.  Teschemachee 
and  J.  D.  Smith  (Chem.  News,  57,  93—95,  103— 105).— The 
authors  review  and  criticise  the  methods  recommended  for  the 
determination  of  the  morphine  in  opium,  and  point  out  that  those 
depending  on  the  use  @f  lime,  much  alcohoP,  or  much  water,  are 
untrustworthy ;  in  this .  category  they  include  the  Squibb-Fliickiger 
method  even>  as  modified  by  Stillwell  (Abstr.,  1887,  403),  the  Hager- 
Jacobsen,  Merck's,  the  British  Pharmacopoeia,  and  other  methods. 
It  is  noteworthy  that  any  one  of  these  methods;  will  give  concordant 
results  when  applied  in  the  same  manner  to»  the  same-  sample  of 
opium,  but  nevertheless  the  results  are  erroneous.  A  small  quantity 
of  alcohol  is  necessary,  as  otherwise  the  morphine  is  precipitated  in  a 
form  difficult  to  wash,,  but  the  quantity  should  not  exceed  50  grains 
of  alcohol  to  200  grains  of  opium  ;  the  authors  approve  the  idea 
suggested  by  Allen,  of  finally  titra^ting  the  morphine,  as  this  excludes 
errors  due  to  adherent  colouring  matter,  &c.  Their  own  method  is 
fully  described,  and  is  briefly  as  follows  :  — Exhaust  200  grains  of 
opium  with  warm  di&tilled  water,  concentrate  steadily  to  a  thin  syrup, 
mix  with  50  fluid  grains  of  alcohjoi,  sp.  gr.  about  0"820,.  and  about 
600  fluid  grains  of  ether,,  then  add  50  fluid  grains  of  ammonia,  sp.  gr. 
0"935,  shake  well,  and  agitate  occasionally  during  the  next  18  hours, 
filter,  and  to  remove  colouring  matter,  &c.,  wash  first  with  80  per 
cent,  spirit  saturated  with  morphine,  then  with  nuorphinated  water. 
Dry  carefully,,  pulverise,  digest  with  benzene,  filter,  dry,  weigh,  and 
finally  titrate  with  standard  hydrochloric  acid,  using  litmus  as 
indicator,  &c.  Benzene  dissolves  all  other  opium  alkaloids  except 
morphine  and  narceine,  and  the  latter  is  removed  in  the  earlier  stages 
of  this  process.  D.  A.  L. 

Estimation  of  Morphine  in  Opinm.  By  R.  Williams  (Chem. 
News,  57,  134 — 135). — The  author's  experience  with  the  processes 
generally  employed  for  the  estimation  of  morphine  in  opium  con- 
firms the  opinion  expressed  by  Tescheraacher  and  Smith  (preceding 
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Abstract).  The  method  he  now  employs  is  similar  to  that  described 
by  the  latter  authors,  except  that  he  prefers  to  extract  the  opium 
with  cold  instead  of  warm  water,  and  uses  100  instead  of  50  grains 
of  alcohol.  D.  A.  L. 

Testing  Neutral  Quinine  Salts.  By  L.  Schafer  (Arch.  Pharm. 
[3],  25,  1041). — The  oxalate  test  may  be  applied  directly  to  those 
neutral  quinine  salts  whose  solubility  in  water  is  not  less  than  that  of 
quinine  sulphate,  for  instance  the  hydrochloride,  bromate,  valerate. 
Thus  a  molecular  quantity  corresponding  with  1  gram  of  the  sulph. 
cryst.  is  weighed  off  and  treated  as  described  in  the  following 
Abstract.  Collateral  alkaloid  mixtures  are  indicated  as  sharply  as 
in  the  case  of  the  sulphates,  except  that,  as  with  quinine  valerate, 
a  portion  of  the  acid  is  lost  during  heating  and  it  becomes  alkaline, 
when  a  little  more  passes  the  test.  J.  T. 

Estimation  of  Cinchonidine  in  Quinine  Sulphate.     By  L. 

Schafer  (Arch.  Pharm.  [3],  25,  1033 — 1041). — The  ammonia  method 
given  by  Kerner  and  Weller  (Abstr.,  1887,  1143)  is  shown  to  be  quite 
fallacious,  mainly  owing  to  the  readiness  with  which  a  double  salt  of 
quinine  and  cinchonidine  sulphate  is  formed.  Further,  animal  as  well 
as  vegetable  fibres  absorb  variable  quantities  of  the  quinine  alkaloids, 
and  the  use  of  different  kinds  of  filter-paper  may  produce  a  difference 
of  1  c.c.  in  the  amount  of  ammonia  solution  used.  Glass-wool  filters 
should  be  employed.  The  oxalate  test  (Abstr.,  1887,  623)  is  slightly 
modified  on  this  account.  1  gram  of  quinine  sulph.  cryst. 
(0"85  gram  completely  dried  sulphate)  is  boiled  with  35  c.c.  water  iu 
a  small  tared  flask.  To  this  is  added  0*3  gram  of  neutral  crystallised 
potassium  carbonate  (oxalate  ?)  in  5  c.c.  water,  and  the  solution  is 
made  up  to  41*3  c.c.  The  flask  is  kept  at  20°  and  shaken  occasionally 
during  half  an  hour,  when  its  contents  are  filtered  through  glass-wool, 
and  to  10  c.c.  a  drop  of  officinal  aqueous  soda  is  added.  No  turbidity 
appears  for  some  minutes  if  the  original  sulphate  is  pure.  1  per  cent, 
of  cinchonidine  may  thus  be  missed.  1^  per  cent.,  however,  gives  au 
immediate  turbidity,  and  larger  quantities  afford  a  precipitate.  On 
filtering  through  glass-wool  after  one  hour,  2  per  cent,  or  more 
affords  an  immediate  turbidity  or  a  precipitate.  J.  T. 

Colchicine- like  Decomposition  Product.  By  Gr.  Baumert 
(Arch.  Pharm.  [3],  25,  911 — 918). — In  a  supposed  poisoning  case,  the 
Stas-Otto  method  was  followed,  and  a  substance  closely  resembling 
colchicine  was  found,  although  death  had  occurred  twenty-two  months 
previously.  Parallel  reactions  made  with  pure  colchicine  differed  in 
many  cases  from  those  obtained  with  the  extract  from  the  body ;  but 
when  an  aqueous  extract  was  exhausted  as  far  as  possible  by  means  of 
chloroform,  and  to  this  was  added  pure  colchicine,  the  reactions  then 
became  identical  with  those  given  by  the  substance  obtained  from  the 
body.  Brieger,  however,  found  that  the  substance  was  a  peptone  and 
physiologically  inactive.  Millon's  reaction  confirmed  this.  The 
peptone  is  also  distinguishable  from  colchicine  by  giving  a  precipitate 
with  picric  acid,  and  with  platinum  chloride.  J.  T. 
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Spectrum  of  the  Oxyhydrogen  Flame.  By  G.  D.  Liveing  and 
J.  Dewar  (Proc.  Boy.  Soc,  43,  347 — 348). — The  authors  examined 
the  third  portion  of  the  water  spectrum  extending  into  the  ultra-violet. 
The  lines  fall  into  rhythmical  groups,  in  which  in  many  cases  the 
distances  between  the  lines  measured  in  wave-lengths  are  in  arith- 
metical progression.  They  find  a  striking  resemblance  between  these 
groups  and  the  groups  A,  B,  and  a,  but  no  exact  correspondence,  as 
stated  by  Deslandres.  They  have  found  many  of  the  lines  pi-edicted 
by  Griinwald  (Abstr.,  1887,  1070).  H.  K.  T. 

Wave-lengths  of  two  Red  Lines  in  the  Spectrum  of 
Potassium.  By  H.  Deslandres  (Compt.  rend.,  106,  739). — By 
means  of  the  electric  are  and  a  Rutherfurd  grating  on  glass,  the 
author  has  determined  the  wave-lengths  of  the  two  potassium  lines 
in  the  extreme  red,  and  obtains  for  the  stronger  of  the  two  the  value 
7663-0,  and  for  the  weaker  7696*3,  D  being  taken  as  5888-9.  The 
mean  value  is  7679-65.  Mascart  by  the  same  method  found  7680  0, 
D  being  taken  as  5888-0.  C.  H.  B. 

Ultra-violet    Band-spectrum    of   Carbon  Compounds.      By 

H.  Deslandres  {Compt.  rend.,  106,  842 — 846). — The  violet  portion  of 
the  visible  spectrum  of  carbon  compounds  in  tubes  under  low  pres- 
sure contains  two  groups  of  bands,  the  first  of  which  is  usually  attri- 
buted to  hydrocarbons,  and  is  seen  in  the  spectra  of  comets,  whilst 
the  second  is  most  distinct  under  very  low  pressures,  and  was  attri- 
buted by  Ampere  to  carbonic  oxide. 

Carbonic  oxide  with  a  non-condensed  spark  under  atmospberic 
pressure  shows  the  first  group  only,  whilst  in  the  ultra-violet  there  is 
a  faint  trace  of  the  carbon  line  \2478-5.  Under  very  low  pressures, 
however,  this  gas  gives  a  very  fine  band  spectrum  in  the  ultra-violet, 
whilst  in  the  visible  spectrum  group  1  is  replaced  by  group  2,  which 
is  very  brilliant.  The  ultra-violet  spectrum  includes,  besides  some 
bands  of  group  1,  at  least  two  distinct  groups  of  bands,  different  in 
character  from  the  visible  bands,  and  readily  distinguishable  from  5ne 
another.  The  bands  in  the  Brd  group  shade  off  on  the  more  re- 
frangible side,  whilst  those  of  the  4th  group  shade  off"  in  the  opposite 
direction.  Almost  exactly  the  same  spectra  were  obtained  at  low 
pressures  with  carbonic  anhydride,  acetylene,  and  cyanogen,  although 
in  the  latter  case  the  special  bands  of  nitrogen  and  of  cyanogen  were 
recognisable.  The  exact  origin  of  the  bands  was  not  determined. 
Their  appearance  is  independent  of  the  presence  of  nitrogen,  and  it 
seems  probable  that  group  3  is  due  to  some  oxyoen  compound,  whilst 
group  4  is  due  to  the  vapour  of  carbon  only.  ThR  bands  on  the  one 
hand  and  the  lines  on  the  other  may  be  dividtd  into  sei'ies  which, 

\0L.    LIV.  2   u 


638  ABSTRACTS  OF  CHEMICAL  PAPERS. 

M'hen  represented  on  a  scale  of  vib ration- freqnency,  are  in  arith- 
metical prooression,  and  are  represented  by  the  expression  km^  +  «, 
m  being  a  whole  number. 

Group  3  has  the  same  general  appearance  as  group  2,  usually 
attributed  to  carbonic  oxide.  The  arrangement  of  the  bands  is 
simple,  but  the  bands  themselves  are  of  complex  structure. 

Group  4  is  different  in  appearance  from  any  other  carbon  groups 
or  nitrogen  groups.  It  resembles  the  absorption-spectrum  of  iodine, 
and  can  be  divided  into  five  similar  series,  which  are  also  in  arith- 
metical progression.  The  bands  are  of  comparatively  simple  structure, 
and  are  resolved  into  lines  by  two  prisms  of  Iceland  spar.  Each 
band  consists  of  two  equal  arithmetical  series  which  are  superposed 
on  each  other. 

The  division  of  the  bands  into  series  requires  three  successive 
operations,  and  the  whole  of  the  rays  may  be  represented  by  a  func- 
tion of  three  parameters,  m^,  72^,  p'^,  of  the  form — 

f{n\f)   X  m^  +  Bri^  +  0(/), 

?w.,  w,  and  'p  being  whole  numbers.  The  law  of  periods  in  the  more 
general  vibratory  motion  of  a  solid,  and  in  all  similar  problems  of 
periodic  vibrations,  can  likewise  be  represented  as  a  function  of  three 
parameters,  m*,  n^,  and  ■p^^  which  correspond  with  the  three  dimensions 
of  space.  The  functions/  and  0  have  not  been  accurately  determined, 
but  they  seem  to  be  of  simple  character,  such  as  squares,  inverse 
squares,  or  square  roots.  C.  H.  B. 

Spectra  of  Meteorites.  By  J.  N.  Lockyer  {Troc.  Boy.  Soc,  43, 
117 — 156). — Observations  were  made  on  the  spectra  of  elements  and 
meteorites  at  low  temperatures,  namely,  those  of  the  bunsen  flame,  oxy- 
hydrogen  blowpipe,  and  vacuum  discharge.  The  spectra  were  com- 
pared with  those  of  the  heavenly  bodies.  The  following  deductions 
are  made  : — The  luminous  phenomena  of  all  heavenly  bodies  shining 
by  their  own  light,  with  the  exception  of  stars  like  the  sun  and  Sirius, 
are  produced  by  meteorites ;  the  temperature  of  the  meteorites  in 
some  cases  is  about  that  of  the  oxyhydrogen  flame;  the  intensity  of 
the  light  depends  on  the  number  of  meteorites  in  the  swarm  ;  the 
main  factor  in  the  spectra  produced  is  the  ratio  between  the  meteorites 
and  the  spaces  between  them  ;  when  the  space  is  great  the  tenuity  of 
the  gases  given  off  by  the  collisions  is  too  great  to  give  a  luminous 
spectrum,  later  bright  lines  or  flutings  are  produced,  Anally  when  the 
meteorites  themselves  are  more  crowded,  and  at  a  higher  temperature, 
a  continuous  spectrum  with  dark  lines  will  result ;  new  stars  are 
produced  by  the  collision  of  swarms  of  meteorites,  the  lines  being  those 
of  elements  which  give  bright  lines  at  low  temperatures  ;  the  hydro- 
gen spectrum  in  nebulae  is  due  to  electrical  excitation,  the  glow  of  a 
meteorite  in  a  vacuum  giving  the  hydrogen  or  carbon  spectrum  accord- 
ing to  the  amount  of  heat  applied  ;  the  production  of  iron  meteorites 
with  embedded  stones  is  due  to  the  welding  of  the  fused  iron  w^hen 
meteorites  collide.  The  author  represents  the  consecutive  conditions 
of  stars  by  a  curve,  commencing  with  a  low  temperature  swarm  of 
meteorites,  which  by  their  gravitation  produce  a  rise  of  temperature  up 
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to  a  certain  height  to  afterwards  decrease  in  temperature  by  radiation 
as  the  incandescent  mass  assumes  first  a  vaporous  and  finally  a  solid 
condition.  In  the  ascending  branch  are  (1)  nebulae  (bright  lines)  ; 
(2)  stars  with,  bright  lines  ;  (3)  stars  with  little  absorption,  bright  hydro- 
gen lines  ;  (4)  stars  with  bright  carbon,  manganese,  and  zinc  flutings ; 
(5)  stars  with  line  absorption;  at  the  top  of  the  curve  are  stars  with 
hydrogen  absorption.  In  the  descending  branch  are  (1)  stars  with 
line  absorption ;  (2)  stars  with  carbon  absorption.  The  sun  is 
situated  in  the  descending  branch,  as  shown  by  the  great  thickening 
of  the  potassium  line  due  to  a  concentration  of  the  sun's  atmosphere 
by  condensation.  H.  K.   T. 

Galvanic  Elements.  By  Roberts  (Dingl  pohjt.  /.,  267,  141). 
— The  "permanganate  element"  is  said  to  be  free  from  chemical  action 
when  the  circuit  is  broken.  The  solution  consists  of  potassium  per- 
manganate, potassium  dichromate,  common  salt,  and  sal-ammoniac. 
The  negative  electrode  is  a  rod  of  zinc,  the  positive  a  carbon  prism. 
The  mean  E.M.F.  is  1'8  volts,  the  internal  resistance  0*5  ohm.  One 
element  is  sufficient  to  work  an  electric  bell. 

The  "lead  dioxide  element"  is  prepared  by  mixing  red  lead  with 
powdered  potassium  permanganate  and  sulphuric  or  hydrochloric 
acid.  The  mixture  is  poured  into  a  mould  containing  carbon,  and  on 
solidifying  forms  a  good  porous  conductor,  which  adheres  firmly  to 
the  carbon,  and  has  the  same  hardness.  The  electrode  thus  obtained 
is  employed  as  a  substitute  for  carbon  with  zinc  and  sulphuric  acid, 
and  yields  a  very  constant  current.  By  the  application  of  a  solution 
of  salt  and  sodium  dichromate  still  better  results  are  obtained. 

The  electrolyte  in  the  so-called  "dry  element"  forms  a  thick, 
pasty  substance  prepared  by  mixing  two  saline  compounds,  each  dis- 
solved separately.  D.  B. 

Experiments  with  Lippmann's  Capillary  Electrometer.  By 
J.  H.  Pratt  {Amer.  J.  Sci.,  35,  143 — 151). — A  description  of  the 
instrument  used,  which  is  of  very  simple  construction,  is  given.  The 
results  show  that  it  may  be  employed  for  measuring  low  potentials, 
up  to  0*6  or  0'7  Daniell,  and  therefore  for  comparing  the  E.M.F.  of 
different  batteries,  if  only  a  known  fraction  of  the  current  be  used. 
Oxygen  polarisation  must  be  avoided,  and  only  hydrogen  polarisation 
employed.  Under  these  conditions,  the  defl.ection  of  the  meniscus 
may  be  taken  as  proportional  to  the  E.M.F.  for  very  low  potentials, 
and  for  potentials  up  to  0*9  Daniell  an  empirical  curve  will  show  the 
relation  between  the  two.  The  polarisation  is  complete,  and  no 
appreciable  current  passes  through  the  electrometer  until  it  is  charged 
to  a  potential  near  that  at  which  electrolytic  action  begins.  The 
capacity  of  the  instrument  is  very  considerable  as  compared  with  that 
of  the  quadrant  electrometer.  H.  C. 

Aeration  Currents.  By  C.  R.  A.  Wright  and  C.  Thompson 
(Proc,  Boy.  Soc,  43,  268—273;  compare  Trans.,  1887,  672; 
Abstr.,  1887,  1008). — If  different  aeration  (spongy  and  smooth 
platinum  and  gold)  plates  are  placed  above  the  same  oxidisable 
metal  in  dilute  sulphuric  acid  or  aqueous  potash,  and  left  until  a  con- 
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stant  aeration  is  obtained,  and  if  they  then  are  connected  together,  a 
current  is  set  up,  which  lasts  with  decreasing  intensity  for  several 
days,  and  which  at  starting  hys  an  electromotive  force  equal  to  the 
difference  between  the  electromotive  forces  obtained  by  exposing  each 
plate  to  the  oxi disable  metal.  The  passage  of  the  current  electrolyses 
the  sulphuric  acid,  with  the  result  that  the  aeration  of  the  positive 
plate  is  reduced,  whilst  that  of  the  negative  plate  is  increased.  If 
the  current  is  interrupted  for  some  time,  the  plates  recover  their 
original  aeration.  With  silver  plates  in  sulphuric  acid,  acetic  acid, 
and  aqueous  ammonia,  a  stronger  current  is  obtained,  the  silver  pass- 
ing into  solution ;  moreover,  the  amount  of  silver  deposited  in  a 
voltameter  by  the  current  is  less  thun  that  dissolved  in  the  cell.  The 
difference  is  greater  with  feeble  than  with  strong  currents.  If  the 
silver  is  opposed  to  a  powerful  oxidising  agent  such  as  platinum  in 
nitric  acid,  the  current  produced  is  stronger,  but  the  discrepancy 
between  the  quantity  of  silver  dissolved  and  that  deposited  remains. 
Other  metals  dissolve  in  the  same  way,  thus  mercury  opposed  to  an 
aeration  plate  gives  mercurous  sulphate.  Gold  in  potassic  cyanide 
gives  potassium  aurocyanide.  Palladium  behaves  in  a  similar  manner. 
If  platinum  in  chromic  acid  is  substituted  for  the  aeration  plate,  gold 
can  be  dissolved  in  hydrochloric  acid,  forming  aurous  chloride  which 
subsequently  decomposes.  H.  K.  T. 

Electrical  Conductivity  of  Sulphxir.  By  E.  Duter  (Compt. 
re7id.,  106,  836 — 837). — Sulphur  is  a  non-conductur  at  all  tempera- 
tures below  its  boiling  point,  but  at  this  teTuperature  it  is  possible  to 
pass  an  appreciable  current  through  the  liquid.  The  gold  electrodes 
which  were  used  became  covered  with  a  deposit  which  is  under 
examination.  C.  H.   B. 

Electrical  Conductivity  of  Concentrated  Nitric  Acid.     By 

E.  Booty  (Compt.  rend.,  106,  654 — 657). — The  addition  of  water  to 
fuming  nitric  acid  at  first  causes  an  increase  in  conductivity  almost 
proportional  to  the  quantity  of  water  added,  and  this  proportionality 
persists  through  a  much  wider  range  than  the  increase  in  conduc- 
tivity resulting  from  the  addition  of  nitrates.  From  0'076  mol.  H2O 
to  1*478  mol.  H2O  the  mean  increase  in  conductivity  is  0'456  for 
^HaO,  the  unit  being  the  conductivity  of  normal  nitric  acid,  the  specific 
resistance  of  which  at  0'"'  is  4*59  ohms. 

When  the  increase  in  conductivity  produced  by  salts  (6 "955  per 
equivalent)  is  compared  wdtli  that  produced  by  water  (0*456  per 
equivalent),  the  water  is  less  active  than  the  salts  in  the  ratio  of 
1  :  15*25,  and  this  ratio  would  be  still  lower  if  the  pure  acid  were  the 
basis.  It  would  seem  that  the  electrolyte  produced  by  the  first  addi- 
tions of  water  contains  a  somewhat  large  number  of  molecules  of 
water  in  each  molecule  of  electrolyte. 

The  addition  of  small  quantities  of  dehydrating  substances,  such  as 
phosphoric  anhydride  or  sulphuric  acid,  to  the  nitric  acid  increases  its 
conductivity,  probably  owing  to  the  formation  of  complex  electrolytes 
containing  both  acids. 

The  determinations  of  the  conductivity  of   concentrated  nitric  acid 
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itself  were  not  very  satisfactory,  owing  to  the  action  of  the  acid  upon 
the  vessels  containing  it,  and  consequent  variations  in  resistance. 
Probably  the  electrolytic  molecules  are  not  the  same  with  different 
degrees  of  dilution.  A  study  of  the  phenomena  of  polarisation  seems 
to  indicate  three  distinct  phases  in  the  electrolysis,  namely,  the 
phase  of  the  formation  of  the  electrolyte  corresponding  with  a  compo- 
sition represented  by  the  formula  N205,4H,0,  the  E.M.F.  of  polarisa- 
tion being  0*05  to  0'2  volt,  and  the  increase  in  conductivity  per 
equivalent  of  water  0'456,  whilst  the  principal  product  at  the  cathode 
is  nitrogen  peroxide ;  (2)  the  'phase  of  dissociation  extending  some- 
what beyond  the  point  of  maximum  conductivity,  with  an  E.M.F.  of 
polarisation  of  0*6  to  0'9  volt,  the  product  at  the  cathode  being  a 
complex  mixture  containing  nitrous  acid ;  (3)  the  phase  extending 
from  the  point  of  maximum  conductivity  to  high  degrees  of  dilution, 
the  E.M.F.  of  polarisation  being  from  1-6  to  1*8  volt,  whilst 
hydrogen  is  the  only  product  at  the  cathode.  C.  H.  B. 

Influence  of  the  Composition  of  Glass  on  the  Depression- 
phenomena  of  Thermometers.  By  R  Weber  (7?er.,  21,  1086— 
1096). — Tables  are  given  showing  the  composition  of  various  kinds 
of  glass,  and  the  depression  which  took  place  after  various  lengths  of 
time.  The  results  show  that  the  quantity  of  silica  present  does  not 
affect  the  depression,  nor  has  the  quantity  of  lime,  which  varies  from 
10  to  15  per  cent.,  any  appreciable  effect.  Neither  a  large  amount  of 
lime  nor  of  silica  can  counteract  the  injurious  effect  caused  by  the 
presence  of  both  potash  and  soda.  The  quantity  of  alumina  has 
relatively  little  effect  on  the  depression,  but  its  presence  is  of  use  in 
promoting  the  liquefaction  and  thorough  melting  of  the  glass. 

F.  S.  K. 

Conduction  of  Heat  in  Liquids.  By  C.  Chree  {Froc.  Boy. 
Soc,  43,  oO — 48). — A  flat-bottomed  dish  is  supported  just  in  contact 
with  the  surface  of  the  liquid,  and  into  this,  water  at  about  75°  is 
poured,  the  temperature  at  a  known  depth  below  the  surface  being 
then  ascertained  at  intervals  by  measuring  the  resistance  of  a 
platinum  wire  suspended  horizontally  2' 6  cm.  beneath  the  bottom  of 
the  dish.  From  these  measurements,  the  conductivity  is  deduced. 
Two  series  of  experiments  are  distinguished  ;  in  the  first,  the  water 
in  the  dish  was  syphoned  off  after  a  certain  interval  of  time  had 
elapsed ;  in  the  second,  it  was  allowed  to  remain  in  the  dish  until  the 
end  of  the  experiment.  In  the  first  series,  the  conductivities  measoi-ed 
are,  the  units  being  centimetre  and  minute — 

For  water  at  18°  =  0-0747. 

For  sulphuric  acid,  sp.  gr.  1-054,  at  23-5°  =  0'0759. 

For  sp.  gr.  1-10,  at  20^°  =  0-0767. 

For  sp.  gr.  1-14,  at  19f°  =  0-0765. 

For  sp.  gr.  1-18,  at  21^-  =  0-0778. 

From  which  it  appears  that  the  presence  of  a  very  considerable 
quantity  of  sulphuric  acid  produces  an  extremely  small  change  in  the 
conductivity  for  heat  of  water. 
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For  carbon  bisulphide  at  15°  =  0-0322. 
For  methylated  spint  at  lO'S"  =  00854. 
For  paraffin  oil  at  19°  =  0-0264. 

The  method  and  theory  are  not  sufficiently  accurate  to  allow  of 
any  value  being  attached  to  the  third  significant  figure  in  tlie  abjve. 
The  results  in  the  second  series  were — 

For  water  at  195°  =  00815. 
For  methylated  spirit  at  18"  =  0-0346. 
For  paraffin  oil  at  20°  =  0-0273. 
For  turpentine  oil  at  18°  =  0-0189. 

The  results  on  the  whole  agree  with  Weber's  (Ann.  Phys.  Chem.  [2], 
10,  103,  304,  and  472).  H.  C. 

Bibasic  Glyceroxides.  By  de  Forcrand  (Compt.  rend.,  106,  665 
— 6Q7,  and  746 — 749).  —  When  sodium  ethoxide  and  monosodium 
^lyceroxide  in  molecular  proportions  are  heated  together  for  some 
time  in  presence  of  an  excess  of  alcohol,  and  the  liquid  evaporated  to 
dryness  in  a  current  of  hydrogen  at  a  temperature  not  exceeding  180*^, 
the  product  contains  29*23 — 2986  per  cent,  of  sodium,  and  hence 
only  about  half  the  sodium  in  the  ethoxide  combines  with  the  gly- 
cerol. If,  however,  evaporation  takes  place  at  180 — 190°,  decom- 
position is  practically  complete.     Below  100°,  the  compound 

C3H,Na03,EtOH 

is  formed  ;  at  100 — 105°,  or  even  120°  in  dry  hydrogen,  the  product 
is  C3H7Na03,EtONa  ;  at  180—190°  the  bibasic  glyceroxide,  C3H6Na20,, 
is  obtained.  Potassium  methoxide  and  monopotassium  glyceroxide 
do  not  react  at  180°  even  after  several  hours. 

The  heat  of  solation  of  disodium  glyceroxide^  CsHeNaoOa,  at  10°  is 
+  14-48  Cal. 

CaHvNaOa   solid   +   Na  solid   =  H  gas   + 

C3H6Na203  solid develops  +29-91  Cal. 

CaHvNaOa   solid    +    4Na,0    solid    =  ^R.O 

solid  +  C3H6:N'a203  solid „        +15-12    „ 

C3H7Na03  solid  +  NaOH  solid  =  HoO  solid 

+  C3H6N'a203  solid absorbs      —1-96    „ 

and  inversely — 

C3H6Na203   solid   +  H2O   liquid   =   NaOH 

solid  +  C3H6Na203  solid develops    +3-39    „ 

The  last  result  explains  the  instability  of  the  compound  in  moist 
air.  In  the  case  of  monosodium  glyceroxide,  this  reaction  is  endo- 
thermic,  and  hence  the  compound  is  much  more  stable,  and  can  even 
exist  in  solution  in  a  partially  dissociated  condition.  The  reaction 
CgHvNaOa  solid  +  EtONa  solid  =  CaHgNa^Oa  soad  +  EtOH  liquid 
absorbs  —2-08  Cal.,  is  endothermic  for  the  solid  compounds,  but 
becomes  possible  under  the  complex  conditions  of  dissociation  result- 
ing from  the  action  of  heat.  The  following  result,  C;,H7Na03,EtOH 
solid  +  EtONa  dissolved  in  ?iEtOH  liquid  =    CaHgNa^Os  solid  + 
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(n  -\-  2)EtOH  liquid,  absorbs  —16-64  Cal.,  explains  tbe  fact  that 
disodium  glyceroxide  is  only  formed  at  a  high  temperature.  The 
corresponding  reaction  for  the  monobasic  glyceroxide  is  exothermic, 
and  this  compound  is  formed  at  the  ordinary  temperature. 

C3  (diamond)  +  He  gas  +  Na2  solid  +  O3  gas  =  CaHeNa^Oa  solid, 
develops  +239-62  Cal. 

The  author  was  unable  to  obtain  any  alcoholate  of  disodium  gly- 
ceroxide. The  residue  at  120°  is  shown  by  its  stability  in  a  vacuum 
at  105",  and  its  heat  of  solution  (  +  13-52  Cal,  at  10°)  to  be  the  com- 
pound C3H7Na03,EtONa. 

The  heat  of  formation  of  this  compound  from  its  proximate  con- 
stituents is  +  1-34  Cal.,  and  in  the  production  of  disodium  glyceroxide 
it  is  first  formed  with  development  of  heat,  but  at  a  higher  tempera- 
ture decomposes  with  absorption  of  — 3*5  Cal. 

The  heat  developed  by  the  action  of  a  second  molecule  of  sodium 
hydroxide  in  dilute  solution  on  glycerol  in  dilute  solution  is  only 
+  0-22  Cal.,  compared  with  0*515  developed  by  the  action  of  the  first 
molecule,  but  even  this  value  is  higher  than  the  corresponding- 
thermal  disturbance,  +0-04 — 0*11  Cal.  in  the  case  of  alcohols.  The 
action  of  sodium,  sodium  oxide,  or  sodium  hydroxide  on  glycerol 
develops  +  14  Cal.  more  than  the  corresponding  reaction  with  mono- 
sodium  glyceroxide.  The  thermal  disturbances  resulting  from  the 
action  of  sodium,  sodium  oxide,  and  sodium  hydroxide  on  mono- 
sodium  glyceroxide  are  in  each  case  about  2*0  Cal.  lower  than  for  the 
corresponding  reaction  with  ethyl  alcohol,  a  result  which  explains 
why,  when  two  atoms  of  sodium  act  on  a  mixtui-e  of  ethyl  alcohol 
and  glycerol,  one  atom  is  substituted  in  each  compound,  the  bibasic 
glyceroxide  only  being  formed  at  a  high  temperature. 

C.  H.  B. 

Freezing  Mixture.  By  I.  A.  Baohman  (Amer.  Chem.  /.,  10,  45 
— 47). — The  spent  acids  (mixture  of  equal  volumes  of  strong  nitric 
and  sulphuric  acids)  from  Grrove's  battery,  mixed  with  snow  or 
broken  ice  till  it  forms  a  thin  paste,  gives  a  temperature  of  — 30°. 

H.  B. 

Relative  Densities  of  Hydrogen  and  Oxygen.  By  Lord 
Rayleigh  {Proc.  Boy.  Soc,  43,  356 — 363). — Regnault's  method  was 
adopted,  but  the  globe  was  not  cooled  by  ice,  being  simply  inclosed 
during  weighing  in  a  wooden  case,  and  the  average  temperature  taken. 
The  hydrogen  was  evolved  from  amalgamated  zinc  and  platinum  in  sul- 
phuric acid  in  a  vacuum,  the  hydrogen  being  liberated  by  connecting 
the  zinc  and  platinum  plates,  the  gas  was  purified  by  potash  and 
mercuric  chloride,  and  dried  with  phosphoric  anhydride.  The  oxygen 
was  obtained  from  potassium  and  sodium  chlorates.  An  important 
correction,  overlooked  by  Hegnault,  is  made  in  observing  the  com- 
pression which  the  globe  suffers  when  exhausted  ;  this  the  author 
determines  by  experiment,  and  from  the  theory  of  elastic  shells.  The 
ratio  found  is  15-884  (Regnault,  15-964),  the  difference  being  mainly 
due  to  the  above  correction.  With  Scott's  ratio  of  atomic  volumes 
1*9965  (Abstr.,  1888,  411),  the  value  15*912  is  obtained  for  the  ratio 
of  atomic  weights.  H.  K.  T. 
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Hydrate  of  Hydrogen  Sulphide.  Bj  de  Forcraxd  and  Villard 
(Compt.  rend.,  106,  849 — 851). — The  vapour-tension  of  the  hydrate 
of  hydrogen  sulphide  was  determined  in  presence  of  excess  of  water 
and  gas.  The  following  table  gives  the  differences  between  the 
tensions  and  760  mm.  at  different  temperature  : — 

0='  0-r      0-6°      0-8°       0-85°      1-0°      1-2°      175"        2-1'' 

-29  mm.     -17     +20     +45       +48     +60     +70     +117      +147 

28°        3-4°        3-8°        3-9^        4-5°        4-9°        5-2° 
+  222     +288     +323     +337     +403     +463     +490. 

The  low  tension  at  0°  is  especially  noteworthy ;  at  lower  tempe- 
ratures the  presence  of  ice  interferes  with  the  determinations.  The 
tension  is,  however,  always  below  that  of  the  atmosphere. 

C.  H.  B. 

Hydrates  of  Gases.  By  de  Forcrand  and  Yillard  (Compt.  rend., 
108,  939 — 941). — According  to  Wroblewski,  the  formation  of  a 
hydrate  of  a  gas  by  compression  only  takes  place  when  the  water 
holds  in  solution  a  quantity  of  gas  corresponding  with  that  required 
to  produce  the  hydrate.  It  may  also  be  supposed  that  at  the  moment 
of  crystallisation  the  water  contains  much  less  gas  than  the  hydrate, 
but  the  formation  of  the  latter  takes  place  with  absorption  of  a 
considerable  quantity  of  gas.  The  solution  of  a  gas,  and  the  forma- 
tion of  a  hydrate,  would  then  be  two  perfectly  distinct  phenomena. 
The  second  explanation  only  is  admissible  in  the  case  of  hydrates  of 
chlorine  and  sulphurous  anhydride,  since  the  solutions  contain  a  much 
lower  proportion  of  these  gases  than  the  hydrates. 

The  apparatus  used  for  determining  the  vapour-tension  of  the 
hydrate  of  hydrogen  sulphide  (preceding  Abstract)  was  arranged  so 
that  at  a  pressure  of  60  mm.  above  atmospheric  pressure,  it  contained 
crystals  of  the  hydrate,  together  with  hydrogen  sulphide  and  a 
slight  excess  of  water.  If  the  pressure  was  increased  by  100  mm., 
and  the  apparatus  agitated  to  promote  the  formation  of  more  crystals, 
there  was  a  considerable  absorption  of  gas,  and  the  pressure  sank  to 
its  former  value.  A  further  increase  of  pressure  produced  a  further 
quantity  of  crystals.  An  increase  of  pressure  of  100  mm.  does  not 
greatly  increase  the  solubility  of  the  gas  at  constant  temperature,  and 
yet  the  production  of  the  hydrate  was  evident  from  the  separation  of 
fresh  crystals.  When  the  hydrate  is  formed  at  0°,  1  c.c.  of  water 
absorbs  about  100  c.c.  of  gas,  whereas  water  at  +1°  dissolves  only 
4  vols,  of  the  gas  under  normal  pressure.  The  composition  of  the 
hydrate  SH3  +  12HoO  corresponds  with  102  vols,  of  gas.  Similar 
results  were  obtained  with  methyl  chloride,  and  it  would  seem 
therefore  that  the  formation  of  a  hydrate  of  gas  is  not  merely  the 
solidification  of  a  saturated  solution,  but  an  independent  act  of  com- 
bination. C.  H.  B. 

Method  for  Obtaining  Definite  Hydrates.  By  E.  J.  Maumen^ 
and  C.  Limb  (Bull.  Soc.  Chirn.,  48,  777). — Crystals  of  oxalic  acid 
were  kept  under  a  glass  shade  by  the  side  of  dried  oxalic  acid.  After 
six   months  the   crystals  were  titrated,   and  found  to  have  a   com- 
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position  corresponding  with  the  formula  C2H2O4  +  2H2O.  Crystals 
from  the  same  preparation  were  kept  in  a  desiccator  over  sulphuric 
acid  for  more  than  six  months,  when  they  had  the  composition 
indicated  by  the  formula  C2H2O4.  It  is  suggested  that  instead  of 
drying  substances  indifferently  over  lime  or  sulphuric  acid,  some 
special  substance  should  be  selected,  according  to  the  nature  of  the 
compound  to  be  analysed.  N.  H.  M. 

Solubility  of  Sulphates.  By  A.  1£tard  (Compt.  rend.,  106, 
740 — 743). — The  author's  determinations,  extending  through  a  wide 
range  of  temperature,  show  that  when  the  solubility  of  a  salt  is 
represented  by  a  curve  which  expresses  the  weight  of  salt  in  100  parts 
of  solution,  this  curve  is  a  right  line,  the  angular  coefficient  of  which 
varies  with  each  salt.  For  one  and  the  same  salt,  the  coefficient 
changes  in  value  at  one  or  more  points,  the  change  being  usually 
abrupt,  although  in  some  cases  the  perturbation  extends  through  a 
short  but  measurable  distance.  In  the  majority  of  cases,  if  not  in 
all,  the  sign  of  the  coefficient  changes,  and  the  solubility  decreases 
beyond  a  certain  temperature..  This  is  especially  marked  in  the  case 
of  many  sulphates,  and  the  following  coefficients  have  been  deter- 
mined by  the  author. 

Feo^rous  Sulphate.— 'From  -2°  to  65°,  y  =  13-5  +  0-3784^;  from 
65"  to  98°  the  curve  of  solubility  is  parallel  with  the  axis  of  tempe- 
rature ;  from  98°  to  156°,  y.  =^  37*5  —  0'6685^.  The  last  equation 
indicates  that  the  salt  should  be  insoluble  at  156°,  and  this  conclusion 
has  been  verified  experimentally. 

Cadmium  Sulphate.— Yram  0^  to  68°,  y  =  35-7  +  0*2160^;  from 
68°  to  200°,  y  ='50-6  -  0-36&U.  At  200°  the  salt  dissolves  only  to 
the  extent  of  2  per  cent.,  and  at  215°  it  is  insoluble. 

Magnesium  Sulphate.— From  0°  to  123°,  y  =  20'5  +  0'2276i^; 
from  123°  to  190°,  y  =  48-5  —  0*44031^.  The  salt  should  become 
insoluble  at  233°,  but  this  was  not  verified.  A  solution  saturated  at 
+  15°  becomes  turbid  at  178P,  and  deposits  a  hydrate  in  porcelain-like 
crusts. 

Lithium  Sulphate.— From  -20°  to  -10-5°,  y  =  18-5  +  0-842U; 
from  -10-5°  to  100°,  y  =  26-5  -  0*0274^. 

Uubidium  Sulphate.— From  0°  to  49°,  y  =  26*5  +  0-2959^;  from 
49°  to  170°,  y  =  41-0  +  0-066U. 

Fotassium  Selenate.— From  —20°  to  100°,  ^  =  52  +  0-0250^. 

Selenious  Anhydride.— From  —3°  to  36°,  y  =  45-0  +  07692^. 

In  several  cases  the  observations  are  complete,  since  they  extend 
from  the  point  of  congelation  o-f  the  solution  to  the  temperature  at 
which  the  salt  again  becomes  insoluble..  The  point  of  congelation 
corresponds  with  a  certain  ratio  between  the  salt  and  the  water.  As 
the  temperature  rises,  the  change  in  presence  of  an  excess  by  the  salt 
is  analogous  to  etherification.  A  certain  quantity  of  water  is  set  free, 
and  dissolves  a  further  quantity  of  the  salt,  and  this  change  con- 
tinues as  the  temperature  rises,  the  solubility  of  the  salt  increasing 
by  reason  of  the  dehydration  of  the  original  system  up  to  the 
point  of  maximum  solubility.  A  change  analogous  to  saponification 
then   sets   in,  and   as    the  temperature   rises   the   salt  is  gradually 
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deposited,  the  water  playing  an  increasing  part  in  the  establishment 
of  equilibrium  until  at  a  certain  temperature  the  water  completely 
displaces  the  salt,  and  the  latter  becomes  insoluble.  C.  H.  B. 

Laws  of  Chemical  Equilibrium.  By  P.  Duhem  (Compt  rend., 
106,  846 — 849). — A.  continuation  of  the  discussion  with  Le  Chatelier. 

C.  H.  B. 

Raoult's  Method  for  the  Determination  of  Molecular 
Weight  and  on  Acetoxime.  By  K.  Auwers  and  V.  Meyer  (Ber., 
21,  1068— 1070).— The  authors  suggest  that  in  Raoult's  method 
glacial  acetic  acid  should  always  be  employed  as  the  solvent,  and 
neither  bsnzene  nor  water. 

Beckmann's  determinations  of  the  molecular  weight  of  oximes 
(this  vol.,  p.  409)  are  probably  wrong,  owing  to  his  having  used 
benzene.  Experiments  made  by  the  authors  on  acetoxime  show  that 
when  glacial  acetic  acid  is  used,  the  results  obtained  agree  with  the 
formula  C3H7NO. 

When  it  is  absolutely  necessary  to  make  use  of  water  or  benzene, 
the  results  are  of  value  only  after  having  first  made  experiments 
with  a  compound  of  strictly  analogous  constitution,  the  molecular 
weight  of  which  is  known.  F.  S.  K. 

Molecular  Weight  of  Oximes.  By  E.  Beckmann  (Ber.,  21, 
1163 — 11 64). — The  conclusions  arrived  at  by  the  author  with  reference 
to  the  molecular  weights  of  the  oximes  (this  vol.,  p.  409)  were  based 
on  the  lowering  of  the  freezing  point  of  benzene,  which  was  employed 
as  the  solvent  for  the  various  oximes  examined.  When,  however, 
acetic  acid  is  used,  results  are  obtained  which,  in  the  ca.se  of  acet- 
oxime and  benzaldoxime,  are  in  agreement  with  the  molecular  weights 
usually  adopted.  The  molecular  weights  of  these  oximes  as  deter- 
mined by  the  lowerino:  of  the  vapour-tension  of  their  ethereal  solutions 
are  also  those  ordinarily  assumed.  W.  P.  W. 

Apparatus  for  Fractional  Distillation.  By  B.  Clandon  and  E. 
C.  MoRiN  (Bull.  Soc.  Ohim.,  48,  804 — 811). — The  apparatus  is  intended 
for  the  distillation  of  large  amounts  of  liquids,  100  litres  for  example. 
It  is  made  entirely  of  copper.  For  description  of  the  apparatus  the 
original  paper,  in  which  sketches  are  given,  must  be  referred  to. 

N.  H.  M. 

Apparatus  for  Fractional  Distillation.  By  T.  H.  Norton  and 
A.  H.  Otten  {Amer.  Chem.  J.,  10,  62 — 69). — The  apparatus  is  con- 
structed on  the  principle  of  Tcherniac's  "  deverseur  "  for  the  separation 
of  froth  during  distillation  (Wurtz  Did.,  Supp.,  597),  so  that  the 
vapours  are  not  washed  through  the  condensed  liquid,  but  are  at 
once  separated.  The  apparatus  is  decidedly  fragile,  and  on  the  whole 
yields  no  better  results  than  the  fractionating  tubes  of  Linnemann 
and  Hempel.  H.  B. 

Pressure  Tubes.  By  H.  K  Warren  (Chem.  Neivs,  57,  155).— 
The  author  adopts  the  following  plan  to  make  glass  tubes  resist 
internal  pressure  at  high  temperatures.  For  temperatures  ranging 
from  200°  to  400°,  the  sealed  tube  is  enclosed  in  a  copper  tube,  the 
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intervening  space  being  closely  packed  with  magnesia.  For  higher 
temperatures,  a  wrought-iron  external  tube  is  used  with  sand  as  the 
packing  material.  D.  A.  L. 

Turbine  for  Laboratory  Purposes.  By  H.  Rabe  (Ber.,  21,  1200 
— 1201). — The  author  has  devised  a  simple  form  of  turbine  which, 
when  connected  with  the  water  service  of  a  laboratory,  is  capable  of 
providintr  the  motive  power  required  for  mechanical  stirring. 

W.  P.  w. 

Lecture  Apparatus   for  making    Sulphuric  Anhydride.    By 

W.  R.  HoDGKixxsON  and  F.  K.  Lowndes  (Chem.  New.^  57,  193).— The 
apparatus  consists  of  an  inverted  bell-jar.  The  smaller  opening  is 
fitted  with  a  caoutchouc  stopper  carrying  a  wooden  rod  to  which  a 
piece  of  stout  platinum  wire  is  attached  supporting  some  spongy 
platinum  in  the  centre  of  the  jar.  The  large  opening  is  firmly  closed 
by  a  piece  of  wood,  through  w^hich  two  tubes  (one  for  oxygen,  the 
other  for  sulphurous  anhydride)  pass  and  terminate  close  to  the 
platinum  sponge  which  just  previous  to  use  has  been  heated  in  a 
bunsen  flame.  Sulphuric  acid  forms  rapidly  when  the  two  gases  are 
made  to  impinge  on  the  hot  spongy  platinum.  D.  A.  L. 
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Relative  Values  of  the  Atomic  Weights  of  Hydrogen  and 
Oxygen.  By  J.  P.  Cooke  and  T.  W.  Richards  (Amer.  Chem  /.,  10, 
81 — 110  ;  comp.  Lord  Bayleigh,  this  vol.,  p.  643). — The  only  direct 
determinations  of  this  ratio  that  are  independent  of  all  other  con- 
siderations and  determinations  are  those  of  Dumas  and  of  Erdmann  and 
Marchand,  and  both  these  contain  possible  errors  and  uncertainties  that 
are  so  great  as  to  render  the  results  obtained  woi-thless  for  deciding 
between  the  numbers  15-96  and  1600  as  the  atomic  weight  of  oxygen. 

The  principal  source  of  possible  error  is  that  the  amount  of  hydro- 
gen is  determined  by  the  difference  of  the  weights  of  water  and  of 
oxygen,  and  the  combined  errors  of  these  two  determinations  are  then 
exaggerated  because  of  the  comparative  smallness  of  the  number  that 
expresses  the  hydrogen.  In  the  present  determination  the  hydrogen 
was  actually  weighed.  The  globe  used  was  counterbalanced  by  a 
similar  one,  and  its  weight  could  be  satisfactorily  determined  to  one- 
tenth  of  a  milligram ;  it  held  nearly  5  litres,  and  was  provided  with 
glass  stopcocks.  After  exhausting  to  1  mm.  it  was  weighed,  filled 
with  hydrogen,  and  again  weighed. 

In  the  first  series  of  experiments,  the  hydrogen  was  prepared  from 
almost  pure  zinc  and  hydrochloric  acid  ;  the  dissolved  air  was  re- 
moved from  the  dilute  acid  by  boiling  in  a  stream  of  hydrogen  and 
preserving  it  in  an  atmosphere  of  hydrogen.  The  gas  was  puri- 
fied by  passing  through  a  5-foot  tube  of  potash  solution  (necessary 
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to  remove  sulphur  dioxide),  then  dried  by  calcium  chloride,  sul- 
phuric acid,  and  phosphorus  pentoxide ;  wherever  possible,  joints 
were  made  by  sealing  together  the  glass  tubes,  all  others  were 
protected  by  a  cement  composed  of  equal  parts  of  pitch  and 
gutta-percha.  In  the  second  series  of  experiments,  the  hydrogen 
was  prepared  from  hydrochloric  acid  and  a  semi-fluid  amalgam  of 
zinc ;  the  amalgam  could  be  connected  externally  with  a  platinum 
plate  immersed  in  the  acid,  and  by  m«aking  connection  and  inter- 
posing a  varied  electrical  resistance,  o>r  by  connecting  with  a  battery, 
the  hydrogen  could  be  obtained  at  any  desired  speed.  The  gas  was 
purified  as  before.  In  the  third  series,  the  hydrogen  was  prepared 
by  dissolving  sheet  aluminium  in  pure  aqueous  potash.  The  long 
potash  washing  tube  was  dispensed  with,  but  the  gas  dried  as  before. 
The  globe  was  then  connected  with  the  rest  of  the  apparatus  that  had 
previously  been  filled  with  nitrogen.  The  apparatus  consisted  firstly 
of  heated  tubes  containing  copper  to  remove  oxygen  from  the  air 
current,  copper  oxide  to  remove  hydrogen  occluded  by  the  copper  or 
organic  matter  in  the  air ;  secondly,  drying  tubes  containing  potash, 
calcium  chloride,  sulphuric  acid,  and  phosphorus  pentoxide ;  thirdly, 
the  weighed  globe  containing  hydrogen  ;  fourthly,  tube  containing 
heated  copper  oxide ;  fifthly,  the  apparatus  for  collecting  the  water, 
namely,  an  empty  tube,  strong  sulphuric  acid,  and  phosphorus  pent- 
oxide;  and,  lastly,  an  apparatus  for  regulating  the  suction  of  air 
through  the  whole  apparatus.  The  gas  current  was  rapid  the  whole 
time ;  after  the  first  half  hour,  more  than  nine-tenths  of  the  hydrogen 
was  burnt,  and  after  the  first  hour  the  first  tube  containing  copper 
was  removed,  all  possibility  of  an  exploaiom  being  at  an  end,  and  air 
instead  of  nitrogen  was  drawn  through  the  appai^atus.  By  this  means 
the  whole  apparatus  is  left  in  its  initial  condition,  namely,  the  re- 
duced copper  oxide  is  reoxidised  completely,  thus  avoiding  all  error 
due  to  occlusion  of  hydrogen,  and  the  condensing  tubes  are  left  also 
full  of  ordinary  air.  The  actual  experiment  lasted  altogether  about 
eight  hours,  which  time  was  shown  to  be  amply  sufficient.  The 
weight  of  hydrogen  burnt  averaged  0'42  gram.  The  results  obtained 
are — 

Maximum.    Minimum.    Average.  Error. 

First  series  (5). . . .  15-977  15-937  I5'954  ±0-0048 
Second  series  (5)..  15-962  15-942  15-953  +0-0022 
Third  series  (6)    ..      15^967       15-937       15-952       ±0-0035 


Average  of  the  three  series     »       15-953       ±00017 

Dumas  obtained 15-960       ±0*0070 

or,  having  regard  only  to  the  substances  actually  weighed,  the  compo- 
sition of  water  is  : — Oxygen  (Dumas)  88-864  ±  00044,  and  hydrogen 
(Cooke  and  Richards)  11*140  ±  00011 ;  total  100004. 

The  results  recently  given  by  Keiser  (Abstr.,  1887,  1078)  namely, 
15-873,  15-897,  and  15-826  are  not  concordant,  and  are  vitiated  by 
varying  impurities  in  the  gas  used.  H.  B. 
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Atomic  Weight  of  Oxygen.  By  E.  W.  Morley  (Amer.  Chem.  /., 
10,  21 — 26). — It  is  pointed  out  tliat  the  conclusion  drawn  by  Scott 
(this  vol.,  p.  411)  as  to  the  ratio  in  which  hydrogen  and  oxygen  com- 
bine is  not  warranted  by  his  experimental  method,  more  particularly 
because  the  amount  of  impurities  in  the  hydrogen  and  in  the  oxygen 
used  were  not  separately  estimated.  Methods  are  proposed  by  which 
these  impurities  can  be  estimated  and  allowed  for,  and  also  new 
methods  for  effecting  the  synthesis  of  water  in  the  most  exact 
manner.  H.  B. 

Oxidation  of  Solutions  of  Sulphurous  Anhydride  and  Sul- 
phites. By  I.  A.  Bachman  (Amer.  Chem.  /.,  10,  40—41). — Solutions 
of  normal  potassium,  sodium,  and  ammonium  sulphites  were  com- 
pletely oxidised  in  three  weeks,  whilst  sulphurous  acid  had  lost  by 
volatilisation  and  oxidation  three  quarters  of  its  strength,  and  acid 
ammonium  sulphite  had  only  lost  about  45  per  cent.  All  the 
solutions  contained  10  grams  of  sulphurous  anhydride  per  litre,  were 
kept  in  open  bottles,  and  shaken  twice  daily.  H.  B. 

Sulphites.  By  A.  Rohrig  (/.  pr.  Chem.  [2],  37,  217—253).— 
The  author  has  revised  the  work  of  Muspratt  (Annale'o^  50,  259), 
Rammelsberg  (Ann.  Phys.  Chem.,  67,  245),  and  others,  and  has  fully 
described  the  sulphites  of  lithium,  thallium,  the  alkaline  earths,  lead, 
magnesium,  zinc,  cadmium,  aluminium,  uranium,  bismuth,  iron, 
chromium,  manganese,  nickel^  cobalt,  and  tin,  with  the  result,  in 
general,  that  the  older  observations  are  confirmed.  Attempts  to  ob- 
tain the  two  isomeric  salts  NaS02*0K  and  KS02*0]^a  were  not  suc- 
cessful, only  one  potassium  sodium  sulphite  being  formed  under  any 
circumstances.  G.  T.  M. 

Simple  Formation  of  Thiosulphates.  By  E.  Donath  and 
F.  MiJLLNER  (Dmgl.  yolyt.  J.,  267, 143). — This  method  is  based  on  the 
oxidation  of  metallic  sulphides  in  aqueous  solution  by  boiling  with 
manganese  dioxide.  D.  B. 

New  Sulphur  Oxy-acid.  By  A.  Vililiers  (Gompt.  rend.,  106, 
851 — 853). — Sodium  thiosulphate  is  mixed  with  a  quantity  of  water 
insuiiicient  for  complete  solution,  and  the  mixture  is  saturated  with 
sulphurous  anhydride..  If  any  salt  now  remains  undissolved  more 
water  is  added,  and  the  mixture  is  again  saturated  with  the  gas.  A 
yellow  solution  is  obtained,  and  if  this  is  -evaporated  immediately 
in  a  vacuum,  it  evolves  sulphurous  anhydride,  and,  if  the  temperature 
does  not  exceed  0°,  only  sodium  thiosulphate  is  obtained  from  the 
residue.  If  the  solution  is  allowed  to  remain  at  the  ordinary  tem- 
perature for  two  or  three  days,  it  will  then  absorb  more  sulphurous 
anhydride,  and  if  after  saturation  it  is  allowed  to  remain  for  a  day  or 
two  and  is  then  evaporated  in  a  vacuum  over  sulphuric  acid,  it  yields 
brilliant,  white,  brittle,  anhydrous  prisms  of  the  composition  ]S'a2S408. 
When  these  crystals  are  dissolved  in  water  and  evaporated  as  before, 
the  hydrate  ]Sra2S408  -f-  2H.2O  is  obtained  in  soft,  waxy  crystals 
arranged  in  nodules. 
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Tf  the  mother-liquor  from  the  first  crystals  is  concentrated,  it  yields 
small  crystals  of  the  trithionate  NajSaOe  +  SHaO,  which  has  not 
previously  been  crystallised.  The  formation  of  these  salts  is  repre- 
sented by  the  followinsr  equations: — 2N'a2S203  -f  SSOz  =  2Na2Si08 
+  S  and"  2^328003  +  3SO2  =  2Na2S306  +  S.  At  a  low  temperature  , 
very  little  sulphur  is  actually  liberated,  and  it  seems  to  unite  with  the  1 
thiosulphate,  forming  a  salt  of  the  composition  Na2S303.  f 

The  salt  NagSiOg  m,ay  be  regarded  as  a  derivative  of  dithiopersul- 
phuric  acid,  H20,S207,S2.  C.  H.  B.        . 

Formation  of  Crystallised  Selenates  in  the  Dry  Way.    By  L. 

Michel  (Gompt.  rerul.,  106,  878 — 881). — The  selenates  described  were 
prepared  by  fusing  the  chloride  of  the  particular  metal  with  an 
alkaline  selenate  and  some  sodium  chloride,  cooling  very  slowly,  and 
extracting  with  water.  The  insolable  residue  is  a  mixture  of  crystals 
with  a  crystalline  powder,  and  if  the  latter  is  mixed  with  sodium 
chloride  and  heated  until  the  greater  part  of  the  solvent  is  volatilised, 
crystals  several  millimetres  in  length  are  obtained. 

Barium  selenate  forms  colourless  or  bluish- white  crystals  with  a 
vitreous  lustre;  hardness  3  to  4  ;  sp.  gr.  4*75.  They  are  rhombic 
octahedra  elongated  along  the  greater  diagonal,  and  are  frequently 
arranged  in  groups  parallel  with  Ji.  In  form  and  optical  property, 
they  are  identical  with  barytes. 

Strontium  selenate  forms  rhombic  prisms  of  sp.  gr.  4"23,  closely 
resembling  the  crystals  of  celestine  from  Lake  Erie,  and  precisely 
similar  to  celestine  in  crystallographic  and  optical  properties. 

Calcium  selenate  forms  colourless  or  milk-white  rectangular 
lamellae  of  sp.  gr.  2'93  ;  hardness  3'5.  It  melts  before  the  blowpipe 
without  exfoliation,  and  is  only  slightly  soluble  in  water  or  nitric 
acid.  Hydrochloric  acid  attacks  it  slowly  with  evolution  of  chlorine. 
Optical  examination  shows  that  its  properties  are  very  similar  to  those 
of  anhydrite. 

Lead  selenate  cannot  be  obtained  in  the  same  way,  but  a  mixture  of 
the  amorphous  selenate,  lead  nitrate,  and  sodium  nitrate  yields  small 
rhombic  prisms  with  all  the  characters  of  anglesite. 

Measurements  of  the  angles  of  the  crystals,  &c.,  are  given  in  the 
paper.  From  the  results  it  follows  that  the  artificially  prepared 
anhydrous  selenates  of  barium,  calcium,  strontium,  and  lead,  are 
isomorphous  with  one  another  and  with  the  corresponding  natui*al 
sulphates.  *  C.  H.  B. 

Arsenic  Nitride.  By  I.  A.  Bachmax  (Amer.  Cliem.  /.,  10,  42— 
44). — When  a  tube  containing  silver  cyanide  and  arsenious  oxide 
is  heated  at  300 — 400°,  a  dark-brown  substance  is  formed  as  a 
coating  over  the  arsenious  oxide  crystals.  The  mixture  contains 
about  2  per  cent,  of  nitrogen  with  only  a  trace  of  carbon,  and  is 
probably  the  hitherto  unknown  arsenic  nitride.  H.  B. 

Decomposition  of  Ammonium  Chloride  by  Phosphoric  Acid. 
By  K.  W.  JuEiscH  {Dhigl  pohff.  /.,  267,  424— 431).— The  author  has 
investigated    Witt's    process   (Ger.  Fat.  34395,    May,  1885)  for  the 
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prpparation  of  hydrochloric  acid,  and  aninionia  from  ammonium 
chloride  by  decomposition  with  phosphoric  acid.  The  method  is 
intended  to  replace  the  troublesome  distillation  of  the  mother-liqaors 
by  means  of  lime,  and  to  recover  the  chlorine  lost  in  the  calcium 
chloride.  The  separation  of  the  ammonium  chloride  is  effected  either 
by  evaporation  to  dryness  and  sublimation,  or  by  fractional  crystal- 
lisation. The  author  found  that  of  12  mols.  of  phosphoric  acid 
employed,  8  mols.  are  taken  up  and  4  mols.  remain  as  free  acid,  half 
being  orthophosphoric  acid,  the  remainder  pyrophosphoric  acid.  In 
order  to  complete  the  decomposition  at  a  low  temperature  without 
volatilising  the  ammonium  chloride,  an  excess  of  phosphoric  acid  is 
required,  hydrochloric  acid  only  being  expelled.  On  subsequently 
increasing  the  temperature,  from  63  to  86  per  cent,  of  ammonia  is 
given  off.  The  residue  which  consists  of  metaphosphoric  acid  with 
some  ammonium  metaphosphate  may  be  used  for  the  decomposition 
of  a  fresh  portion  of  ammonium  chloride,  so  that  it  is  possible  to 
decompose  ammonium  chloride  in  succession  by  the  same  quantity  of 
phosphoric  acid  without  loss  of  acid.  Owing  to  the  difficulty  of 
obtaining  a  material  for  lining  the  furnace  or  other  vessel  capable  of 
resisting  the  action  of  fused  phosphoric  acid,  the  application  of  the 
process  on  a  large  scale  has  hitherto  been  impossible.  According  to 
Brunner,  Mond,  and  Co.,  even  platinum  is  so  energetically  attacked  by 
the  acid  that  it  cannot  be  employed  for  the  heating  vessel. 

D.  B. 

Oxidation  of  Silver.  By  H.  Le  Chatelier  (Bull.  Soc.  GMm., 
48,  842 — 345). — When  pure  precipitated  silver  is  heated  in  oxygen 
at  300'"  under  a  pressure  of  15  atmospheres  it  is  slowly  oxidised. 
The  oxidation  could  not  be  completed,  and  the  largest  amount  of 
silver  oxidised  was  50  per  cent.  The  decomposition  of  silver  oxide  at 
the  same  temperature  was  found  to  be  extremely  slow ;  the  pressure 
increased  for  three  days,  and  then  remained  constant  at  about 
10  atmospheres.  The  tension  at  which  the  oxide  decomposes  at 
300°,  is,  therefore,  between  10  and  15  atmospheres.  At  400 — 450*^ 
silver  oxide  decomposes  rapidly.  N.  H.  M. 

Alloys  of  Calcium  and  Zinc.  By  T.  H.  Norton  and  E. 
TwiTCHELL  (Amer.  Gliem.  ./.,  10,  70— 72).— Following  the  directions 
of  Caron  (Gompt.  rend.,  50,  547)  calcium  chloride,  zinc  and  sodium 
were  heated  together,  but  the  alloys  obtained  did  not  contain  niQre 
than  2*3  to  6-4  per  cent,  of  calcium,  instead  of  10  to  15  per  cent,  as 
reported.  The  poorest  alloy  melted  at  360°,  the  same  temperature  as 
zinc,  but  it  is  remarkable  that  the  richer  alloys  melted  at  as  high  a 
temperature  as  640°.  They  do  not  decompose  water,  or  oxidise  at 
ordinary  temperatures  in  the  air,  and  the  zinc  cannot  be  removed  by 
volatilisation  in  a  current  of  hydrogen  without  losing  considerable 
quantities  of  calcium.  H.  B. 

Action  of  Metallic  Oxides  on  Solutions  of  Zinc  and  Man- 
ganese Chlorides.  By  G.  Andk6  {Gompt.  rend.,  106,  854—856).— 
The  finely  divided  oxides  were  heated  or  boiled  with  water  and  zinc 
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chloride  nntil  they  were  completely  dissolved,  or  until  no  further 
change  was  observed,  and  the  solutions  were  slowly  cooled. 

Zinc  chloride  and  yellow  mercuric  oxide  yield  the  white,  amorphous 
zinc  oxychloride,  2ZnCl2,3ZnO  +  llHjO,  which  when  washed  with 
alcohol  and  dried  on  paper,  changes  to  ZnCl2,4ZnO  -\-  6H2O.  It  is 
remarkable  that  mercuric  oxide  yields  only  a  zinc  oxychloride,  since 
with  magnesium  chloride  it  forms  a  double  oxychloride  (Abstr.,  Ib87, 
446  and  447). 

Lead  oxide  and  zinc  chloride  yield  brilliant,  white,  slender  needles, 
which  contain  an  almost  constant  proportion  of  chlorine,  whilst  the 
proportions  of  lead  and  zinc  vary.  In  most  cases,  they  are  a 
compound  of  ZnCl2,3ZnO  with  ZnCl2,PbO.  The  latter  compound 
may  be  regarded  as  lead  oxychloride  in  which  the  zinc  lead  chloride 
has  been  replaced  by  the  ^inc  salt. 

Cupric  oxide  and  zinc  chloride  yield  a  green  powder  of  the 
composition  ZngCu^CUOe  +  6H2O,  or  supposing  it  to  be  derived  from 
the  well-known  oxychloride,  ZnCl2,3ZnO,  it  may  have  the  constitution 
(ZnCl2,ZnO,2CuO)(ZnCl2,-3CuO)  +  6H0O.  Cupric  oxide  and  man- 
ganese chloride  produce  an  apple-green  powder,  MnCl2,3CuO  -+- 
3H2O,  which  may  be  regarded  as  the  unknown  oxychloride, 
MnCl2,3MnO,  in  which  cupric  oxide  has  replaced  manganous  oxide. 
It  is  not  affected  by  boiling  with  a  solution  of  manganous  chloride. 

Lead  oxide  and  manganese  chloride  yield  lead  chloride  only,  but 
if  the  mother-liquor  is  poured  into  cold  water,  the  compound 
2PbCl2,2PbO  +  3H2O.,  is  obtained  as  a  flocculent  precipitate. 

Attempts  to  obtain  ammoniacal  oxj'^ehlorides  in  which  the  base  of 
the  oxide  was  different  from  the  base  of  the  eWoride  were  unsuc- 
cessful. €.  H.  B. 

Supposed  "Dissociation  of  Zinc  Oxide-:  Condition  of  the 
Atmosphere  within  a  Platinum  Vessel  heated  by  a  Gas  Flame. 
By  H.  N.  MoKSE  and  W.  M.  Burton  (Avier.  Glwm.  /.,  10,  146—153). 
— When  zinc  oxide  is  heated  for  many  hours  in  platinum  vessels  in  a 
muffle  furnace  to  a  temperature  above  the  melting  point  of  steel,  it 
does  not  lose  weight,  nor  is  the  crucible  in  any  way  altered;  but 
when  heated  over  a  gas-lamp  or  blowpipe  there  is  a  constant  loss  of 
weight,  as  has  been  noticed  by  Erdmann  and  by  Marignac,  who 
ascribed  th^  loss  to  dissociation  of  the  oxide.  The  explanation  is, 
however,  disproved  by  tke  above  stated  behaviour  of  zinc  oxide  in  a 
muffle  furnace,  and  by  the  fact  that  the '  atmosphere  within  a 
platinum  vessel  strongly  heated  by  a  gas  flame  always  contains  free 
hydrogen,  which  reduces  the  zinc  oxide.  The  hydrogen  is  produced 
by  the  dissociation  of  the  water  produced  in  the  cooler  parts  of  the 
flame,  and  is  then  occluded  by  the  platinum,  and  so  passes  through 
the  crucible.  A  platinum  tube  connected  with  a  gas  burette,  the 
whole  holding  130  c.c.  of  air,  was  heated  with  a  blast-lamp  for 
I,  2,  8,  and  4  hours,  when  54,  88*5,  98*1,  and  100  per  cent,  of  the 
oxygen  of  the  confined  air  disappeared,  and  in  the  last  two  cases, 
moreover,  2*4  and  2'7  c.c.  of  free  hydrogen  were  present,  so  that  at 
least  22"8,  44,  44*5,  and  48*2  c.c.  of  hydrogen  must  have  passed 
through  the  platinum.     This  amount  is  increased  from  22*8  c.c.  to 
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28"5  c.c.  hj  sUglitly  diminigliing'  the  internal  pressure  by  30  mm., 
and  is  decreased  to  20  9  by  increasing  the  pressure  by  the  same 
amount.  Similar  results  were  obtained  by  using  an  ordinary 
bunsen  burner.  In  all  cases  only  the  outer  or  oxidising  flame 
was  allowed  to  touch  the  tube.  The  bearing  of  these  facts  on 
the  ignition  of  precipitates  in  platinum  vessels  is  obvious. 

H.  B. 

Colloidal  Cadmium  Sulphide.  By  E.  Prost  (Chem.  Centr., 
1888,  32,  from  Bull  Acad.  Belg.  [3],  14).— Colloidal  cadmium 
sulphide  can  be  prepared  by  completely  precipitating  an  ammoniacal 
solution  of  cadmium  sulphate  with  hydrogen  sulphide,  washing  the 
sulphide  with  water  by  decantation,  suspending  the  precipitate  in 
water,  and  submitting  it  to  a  slow  stream  of  hydrogen  sulphide,  the 
precipitate  becomes  first  flocculent,  then  milky,  and  finalW  disappears 
entirely.  The  solution  is  then  boiled  until  lead  paper  shows  the 
absence  of  hydrogen  sulphide.  The  solution  is  a  beautiful  golden- 
yellow  by  transmitted  and  fluorescent  by  reflected  light.  The 
composition  of  the  dissolved  substance  is  OdS.  Dilute  solutions 
remain  unchanged  for  a  long  time.  A  solution  containing  4  grams 
of  sulphide  to  the  litre  remained  clear  many  days,  but  another 
solution  containing  11  grams  to  the  litre  coagulated  in  24<  hours. 
The  following  are  the  results  of  experiments  on  the  coagulation 
of  the  colloidal  sulphide. 

(1.)  There  is  no  relation  between  the  molecular  weight  of  acid  and 
salt  and  their  coagulating  activity.  (2.)  The  coagulating  power  of 
salts  is  determined  by  the  metal  they  contain.  The  greater  the 
valency  of  the  metal  they  contain,  the  greater  their  energy.  The 
influence  of  the  acid  is  generally  not  marked.  Potassium  sulphate 
coagulates  in  dilutions  of  1  in  1666  parts,  aluminium  sulphate  in 
dilutions  of  1  in  232,558  parts.  (3.)  Among  the  alums,  those  of  the 
triad  metals  are  most  active.  (4.)  The  coagulating  power  of  acid 
salts  appears  to  be  greater  than  that  of  normal  salts.  (5.)  Cadmium 
salts  are  very  active  in  coagulating  the  sulphide,  1  part  in  250,000  of 
cadmium  sulphate  and  1  part  in  285,714  of  cadmium  nitrate 
sufficing. 

Most  of  these  results  agree  with  Schulze's  results  with  arsenic  and 
antimony  sulphides.  The  concentration  of  the  colloidal  sulphide  is 
without  influence  on  the  manner  in  which  it  coagulates. 

J.  P.  L. 

Action  of  Heat  on  Oxides  and  Salts  of  Manganese.    By  A. 

GoRGEU  (Compt.  rend.,  106,  743 — 746). — Aniiydrous  manganous 
oxide  heated  rapidly  and  strongly  yields  the  red  oxide,  but  if  care  is 
taken  to  avoid  incandescence,  and  the  oxide  is  heated  to  dull  redness 
until  its  weight  is  constant,  the  sesquioxide  is  obtained.  .The  oxida- 
tion at  200°  to  430°  of  the  manganous  oxide  prepared  at  a  high 
temperature  ceases  with  the  formation  of  the  oxide  Mn02,4MnO,  but 
if  the  manganous  oxide  was  prepared  at  a  dull  red  heat  and  is 
oxidised  for  the  same  time  below  430°  it  yields  a  higher  oxide,  which, 
however,  contains  less  oxygen  than  the  sesquioxide.  Tlie  action  of 
air  at  200 — 430°  on  manganous  oxide  prepared  below  400°  could  not 
VOL.  LIV.  2   X 
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be  determined  directly,  because  the  oxide  is  pyrophoric  either  at  the 
ordinary  temperature  or  at  140°,  but  the  conclusion  iust  stated  was 
deduced  from  the  behaviour  of  the  carbonate  and  oxalate. 

The  red  oxide,  even  if  prepared  at  a  red  heat,  will  oxidise  in  the 
air  after  being  finely  powdered,  the  oxidation  taking  place  more 
rapidly  and  at  a  lower  temperature  the  lower  the  temperature  at 
■which  the  oxide  was  produced.  Trimanganese  tetroxide  prepared  at 
a  red  heat  never  yields  an  oxide  higher  than  the  sesquioxide,  and  the 
time  required  to  obtain  this  result  is  longer  the  higher  the  tempera- 
ture at  which  the  original  oxide  was  formed.  Samples  of  this  oxide 
prepared  at  250—300°  and  heated  at  200—430°  yield  the  oxide 
3Mn02,2MnO,  but  these  are  the  only  exceptions  to  the  formation  of 
the  sesquioxide.  The  sp,  gr.  of  the  more  easily  oxidised  varieties  of 
trimanganese  tetroxide  is  usually  below  4' 70,  whilst  that  of  the 
varieties  which  oxidise  with  difficulty  is  generally  above  4*8. 

In  making  estimations  of  manganese,  it  is  advisable  to  heat  the 
oxide  to  bright  redness  for  a  few  minutes.  Under  these  conditions, 
the  absorption  of  oxygen  during  cooling  is  absolutely  nil. 

Manganese  sesquioxide  prepared  at  a  dull  red  heat  undergoes  no 
alteration  in  the  air  at  a  temperature  below  that  at  which  it  was 
formed.  The  natural  sesquioxide,  ]VIn203,H20,  however,  oxidises 
easily  at  275 — 295°,  and  yields  the  pure  dioxide.  It  follows  that  the 
sesquioxide  only  oxidises  in  presence  of  air  when  it  has  been  produced 
at  a  low  temperature. 

The  oxides  formed  by  the  action  of  heat  on  manganous  carbonate, 
oxalate,  tartrate,  or  acetate  are  similar  to  those  obtained  from  man- 
ganous oxide  formed  at  the  temperature  at  which  the  particular  salt 
decomposes. 

Manganous  chloride,  bromide,  iodide,  or  fluoride  decomposes  when 
heated  to  redness  in  presence  of  moist  air,  and  eventually  yields  the 
crystallised  oxide  MngOi  below  a  red  heat.  The  iodide  decomposes  at 
250°,  and  yields  at  first  the  oxide  Mn304,  but  this  is  converted 
into  the  sesquioxide  by  heating  to  dull  redness,  or  into  the  oxide 
3Mn02,2MnO  below  430°.  The  bromide  forms  trimanganese  tetroxide, 
and  afterwards  the  sesquioxide  ;  the  fluoride  forms  only  the  sesqui- 
oxide. The  chloride  at  a  dull  red  heat  yields  crystals  of  the  oxy- 
chloride  2Mn20.,MnCl2. 

The  oxides  obtained,  in  addition  to  the  four  well-known  oxides,  are 
Mn02,4MnO  and  3Mn02,2MnO,  but  these  are  amorphous,  and  it  is 
possible  that  they  are  merely  mixtures  and  not  distinct  species. 

C.  H.  B. 

Action  of  Iodine  on  Iron.  By  Gr.  Fleuby  (/.  Pharm.  [5],  16, 
529 — 530). — The  two  elements  in  presence  of  water  react  with 
evolution  of  a  considerable  amount  of  heat.  If  the  temperature  is 
kept  down  to  about  15°,  the  action  soon  ceases,  although  the  iodine 
dissolves  completely  and  strongly  colours  the  liquid.  On  filtering, 
the  residue  consists  of  black  iron  without  any  peroxide.  A  different 
result  follows  if  the  mixture  is  heated  to  boiling,  the  red  coloration 
quickly  disappears,  and  a  notable  quantity  of  ferric  oxide  is  found  in 
the  residue.  To  dissolve  all  the  iron,  a  large  excess  of  iodine  is 
necessary,  and  conversely  a  large  excess  of  iron  is  required  to  convert 
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all  the  iodine  into  ferrous  iodide.  The  foregoing  is  explained  hy 
supposing  that  the  ferric  iodide  first  formed  is  decomposed  by  the 
heat,  yielding  ferric  oxide  and  hjdriodic  acid  ;  the  latter  then,  acts  on 
the  free  iron  forming  ferrous  iodide.  Hence  the  mutual  action  of  the 
two  elements  is  not  so  simple  as  is  usually  supposed.  J.  T. 

Double  Salts  of  Sesquichlorides  with  other  Metallic 
Chlorides.  By  G.  Neumann  (Annalen,  244,  328— 349). —The  fol- 
lowing double  salts  were  prepared  by  adding  a  metallic  chloride  to 
a  hot,  strong  solution  of  ferric  chloride  in  hydrochloric  acid  (sp.  gr. 
1'19)  :  4KCl,FeoCl6  +  2H2O,  reddish- brown  octahedra  and  rhombic 
dodecahedra ;  4NH4Cl,Fe2Cl6  +  2H2O,  dark-red  crystals ;  4RbCl,Fe2Cl6  + 
2H2O,  small,  yellow  crystals ;  2MgCl2,Fe2Cl6  +  2H2O,  large,  brownish- 
yellow,  hygroscopic  crystals ;  2BeCl2,Fe2Cl6  +  2H2O,  small  orange 
crystals. 

The  double  chromic  chlorides  can  be  prepared  by  adding  a  relatively 
small  quantity  of  the  chloride  of  an  alkali  to  a  solution  of  chromic 
chloride  (dry)  in  96  per  cent,  alcohol.  The  solution  is  saturated 
with  hydrogen  chloride  and  boiled  ;  on  cooling,  the  double  salts  are 
deposited  in  crvstals.  Those  described  are  4KCl,Cr2Cl6  +  2H2O  ; 
4RbCl,Cr2ClB  +*'2HoO;  4NH4Cl,CroCl6  +  2H3O ;  2MgCl2,Cr2Cl6  + 
2H2O;  2BeCl2,Cr2Cl6  +  2H2O ;  6TlCl,Cr2Cl6. 

Double  aluminium  chlorides  could  not  be  obtained  except  in  one 
isolated  experiment,  which  yielded  beautiful  crystals  of  the  composi- 
tion 4KCl,Al2Cl6  +  2HoO. 

The  thallic  double  salts  are  prepared  by  passing  chlorine  into  a 
solution  of  thallic  chloride  and  the  alkali  chloride  in  strong  hydro- 
chloric acid.  The  anhydrous  salts  crystallise  in  rhombic  plates,  and 
the  hydrated  salts  belong  to  the  quadratic  system.  The  following 
salts  were  prepared  :—2TlCl,TloCl6;  6TlCl,Tl2Cl6 ;  6NH4Cl,Tl2Cl6 ; 
6RbCl,Tl2Cl6 ;  3BeCl2,Tl2Cl6;  6KCl,Tl2Cl6  +  4H2O  ;  6NH4Cl,Tl2Cl6  + 
4H2O.  W.  C.  W. 

Ammoniacal  Derivatives  of  Nickel  Salts.  By  G.  Andr^ 
{Compt.  rend.,  106,  936 — 939). — A  cold  solution  of  nickel  chloride  is 
saturated  with  ammonia,  gently  heated  until  the  crystalline  precipi- 
tate dissolves,  and  allowed  to  cool,  when  it  deposits  transparent, 
violet  octahedra  of  the  composition  2(]S'iCl2,6NH3)  -f  H2O.  The 
crystalline  precipitate  has  the  same  composition,  and  the  compound 
can  also  be  obtained  in  large,  opaque  octahedra  containing  3  mols. 
H2O,  by  passing  ammonia  into  a  solution  of  ammonium  chloride  con- 
taining nickel  oxide  in  suspension.  When  boiled  with  water,  or 
heated  in  sealed  tubes  at  200°,  the  ammoniacal  compound  yields 
amorphous  nickel  oxide. 

If  a  solution  of  nickel  chloride  is  gradually  mixed  with  a  limited 
quantity  of  dilute  ammonia  and  the  precipitate  washed  with  cold 
■water  and  dried  at  100°,  it  has  the  composition  NiCl2,8NiO  -f 
I3H2O. 

When  ammonia  is  passed  for  a  long  time  into  a  cooled  solution  of 
nickel  sulphate  and  the  liquid  gently  heated,  large,  deliques<'ent,  pale- 
violet   needles   of   the  composition   2NiSO4,10NH3  +  7H2O  separate 

2x2 
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on  cooling.  A  sulphate  of  the  usual  type,  NiS04,4NH3,2H20,  was 
described  by  Erdmann  and  Laarent. 

If  ammonia  is  passed  into  a  solution  of  ammonium  sulphate  con- 
taining nickel  oxide  in  suspension  in  the  proportion  of  1  mol.  of  oxide 
to  2  of  the  salt,  and  tlie  liquid  is  heated  and  allowed  to  cool,  large, 
blue,  rhombic  prisms  of  tbe  salt  2[NiS04,(NH4)2S04,6NH3]  +  SH^O 
are  obtained.  The  same  compound  is  obtained  on  passing  ammonia 
into  a  solution  of  the  two  sulphates  in  equivalent  proportions. 

The  salt  2[N'i(N03)2,6NH3]  -f  .SH2O  is  obtained  by  passing  ammonia 
into  a  solution  of  nickel  nitrate,  or  into  a  solution  of  ammonium 
nitrate  containing  nickel  oxide  in  suspension.  The  nitrate  described 
by  Erdmann  was  not  o^btained.  Nickel,  like  cadmium,  forms  only 
one  ammoniacal  nitrate,  and  the  two  salts  are  analogous,  but  differ 
from  the  ammoniacal  nitrates  of  copper  and  zinc.  C.  H.  B. 

Metallurgy  of  Bismuth.  By  E.  Matthey  (Proc.  Roy.  Soc,  43, 
172 — 173). — Instead  of  the  usual  wet  method,  the  author  removes 
copper  from  bismuth  by  fusion  with  bismuth  sulphide,  the  copper 
displacing  the  bismuth  in  the  sulphide.  By  this  means  90  per  cent, 
of  pure  metal  can  be  obtained  from  the  crude  material,  the  mixed 
sulphides  being  also  suitable  for  reduction  and  resmelting.  Other 
impurities,  arsenic,  antimony,  lead,  &c.,  are  first  removed  (comp. 
Abstr.,  1887,  900).  The  bismuth  operated  on  contained  O'l — 10 
per  cerit.  copper.  H.  K.  T. 

Separation  of  Platinum  from  Rare  Metals.  By  H.  Pirngruber 
(Ghem.  Gentr.,  1888,  84—85,  from  Eng.  and  Min.  /.,  44,  256).— The 
ores  are  first  treated  with  chlorine- water  to  remove  any  gold,  and  then 
with  aqua  regia  under  pressure.  Osmium  and  iridium  and  some  of 
the  rhodium  and  ruthenium  remain  undissolved-  The  solution  is 
boiled  with  soda  and  treated  with  alcohol  and  potassium  chloride ; 
after  acidifying  with  hydrochloric  acid,  potassium  platinochloride 
separates,  from  which  the  platinum  is  obtained  by  reduction.  The 
metals  remaining  in  solution  are  precipitated  with  zinc  or  iron. 

The  insoluble  residue  left  on  treatment  wit-h  aqua  regia  is  heated  in 
a  porcelain  retort  in  a  stream  of  air  or  oxygen ;  osmium  oxidises  and 
volatilises  as  OSO4,  which  decomposes  into  the  metal  and  oxygen  at  a 
red  heat.  The  residue  in  the  retort  and  the  metals  obtained  by  pre- 
cipitation with  zinc  or  iron  are  united  and  melted  with  four  times 
their  quantity  of  zinc  under  a  covering  of  zinc  chloride  ;  the  alloys 
are  heated  with  hydrochloric  acid  until  palladium  begins  to  dissolve, 
and  the  solution  turns  brown.  The  black  residue  left  after  decanting 
off  the  liquid  is  boiled  with  aqua  regia :  part  of  the  rhodium  and 
ruthenium  remains  undissolved.  From  this  solution,  after  treatment 
with  soda,  the  palladium  is  precipitated  as  iodide  with  potassium 
iodide,  avoiding  excess  ;  the  iodide  is  reduced  with  hydrogen,  the 
metal  dissolved  in  concentrated  nitric  acid,  and  reprecipitated  as  the 
double  salt  with  potassium  chloride,  which  is  again  reduced  with 
hydrogen. 

The  solution  from  which  the  palladium  has  been  separated  is 
reduced  with  hydrogeu,  when  all   the  metals,  with  the   exception  of 
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iridium,  are  precipitated.  The  solntion  is  filtered  and  the  filtrate 
oxidised  by  boiling  with  aqua  regia.  The  iridium  is  precipitated  with 
potassium  chloride  as  potassium  iridiochloride  in  dark-red  cubes;  the 
metal  is  obtained  by  simply  heating  the  compound. 

The  precipitate  of  metals  obtained  by  reduction  with  hydrogen  is 
mixed  with  the  rhodium  and  ruthenium  and  treated  with  zinc  and 
hydrochloric  acid.  The  black  powder  is  then  heated  with  barium 
chloride  in  a  stream  of  chlorine,  any  osmium  that  may  still  remain 
will  be  volatilised  as  OsClg.  The  residue,  a  barium  rhodiochloride, 
is  dissolved  in  water  and  the  barium  removed  with  sulphuric  acid. 
On  the  addition  of  sodium  hydrogen  sulphite  to  the  filtrate,  a  yellow 
salt  (SNaaOjRhaOsjGSO^)  is  precipitated.  This  salt  when  treated  with 
boiling  sulphuric  acid  and  the  excess  of  acid  driven  olf,  is  converted 
into  the  double  salt  N'a20,Rh203,4S03,  which  is  insoluble  in  acids  and 
water,  but  is  decomposed  by  potash,  the  hydroxide  being  formed.  If 
this  is  dissolved  in  hydrochloric  acid  and  reduced  with  hydrogen,  the 
metal  is  obtained. 

To  obtain  ruthenium,  the  osmium-iridium  residue  is  melted  with 
zinc  and  treated  with  hydrochloric  acid  as  above.  The  insoluble 
metallic  powder  is  then  boiled  with  potash  and  potassium  chromate, 
and  subsequently  heated  with  sodium  sulphate  after  the  addition  of 
an  excess  of  potash ;  only  ruthenium  is  precipitated.  J.  P.  L. 


Mineralogical   Chemistry. 


Sellaite.  By  A.  Sella  (Chem.  Centr.,  1887,  1236,  from  Bend.  Ace. 
Lincei  [4],  3, 529 — 530). — The  author  has  met  with  sellaite  in  anhydrite 
found  in  the  Gebroulaz  Grlacier  near  Montiers,  in  Savoy.  Striiver 
determined  the  form  of  the  prismatic  sellaite  crystals  and  found  them 
on  analysis  to  be  composed  of  magnesium  fluoride.  Cossa  also,  from 
magnesium  fluoride,  prepared  artificial  sellaite  which  corresponded 
with  the  natural  product.  The  author  now  confirms  the  composition. 
Albite,  fluorite  (in  cubo-dodecahedrons),  quartz,  and  dolomite  in 
beautiful  tabular,  transparent  crystals  (some  forms  hitherto  unde- 
scribed)  were  found  with  this  mineral. 

Sellaite  occurs  there  in  anhydrite  which  changes  to  gypsum,^aud 
contains  sulphur  and  dolomite  interstratified  with  it.  J.  P.  L. 

Proustite  containing  Antimony.  By  H.  A.  Mleks  and  Gr.  T. 
Prior  {Min.  Mag.,  7,  196 — 200). — A  magnificent  specimen  of  prous- 
tite from  Chanarcillio,  Chili,  has  been  recently  acquired  for  the 
British  Museum.  It  is  a  mass  of  lustrous  crystals,  measuring  3  inches 
by  2|  inches,  and  3  inches  in  height.  The  forms  observed  were 
—  JR,  —211,  R3,  —  2Ilf.  The  rhombohedron  angle  was  found  on 
measurement  to  be  72^'  12'.  On  analysis  the  mineral  was  found  to 
contain  13'85  per  cent,  of  arsenic  and  I "41  per  cent,  of  antimony.     ItsJ 
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sp.  gr.  is  5'64.  The  analyses  made  prove  that  the  antimony  is  very 
unevenly  distributed  throughout  the  specimen.  It  is  probably  present 
in  smaller  quantities  in  the  better  crystallised  parts,  and  possilDly  the 
surface  of  the  crystals  contains  no  antimony.  It  is  certain  that  iu 
the  crystals  analysed  the  presence  of  more  than  1  per  cent,  of  anti- 
mony has  no  appreciable  effect  on  the  rhombohedral  angle. 

B.  H.  B. 

Copper  Antimonide.  By  A.  Laist  and  T.  H.  Norton  (Amer. 
Chem.  J.,  10,  60 — 62). — This  new  mineral  comes  from  near  Mytilene 
in  Eastern  Asia  Minor,  and  is  found  in  large  quantity.  It  is  lustrous, 
silver-white,  tarnishes  easily,  shows  no  crystalline  structure,  is  very 
brittle,  and  has  a  hardness  of  4  to  5.  Its  melting  point  lies  between 
that  of  antimony  glance  and  of  natrolite.  Its  specific  gravity  is  as 
high  as  8*812.     Analysis  gives — 

Cu.  Sb.  Total. 

73-37  26-86  100-23 

a  composition  lying  between  that  required  by  the  formulae  CusSb  and 
CueSb,  and  corresponding  closely  with  AgeSb,  the  only  known  native 
antimonide  besides  AggSb.  A  very  similar  substance  is  obtained  by 
fusing  the  ingredients  in  the  above  proportions.  The  mineral  is 
termed  horsfordite.  H.  B. 

Varvacite.  By  P.  H.  Walker  {Amer.  Chem.  J.,  10,  41—42).— 
The  sample  was  from  Austinville,  Wythe  Co.,  Va.,  U.S.,  and  occurs 
imbedded  in  psilomelane  and  ferruginous  clay  in  radiating  fibrous 
crystals. 


MnOs. 

MnO. 

BaO. 

H20. 

Si02.     FeoOg  and  AI2O3. 

68-86 

7-51 

14-42 

5-08 

1-98            2-23  =  100-08 
H.  B. 

Occurrence  of  Oxide  of  Cobalt.  By  H.  Rossler  (Dingl.  polyt 
J,  267,  518 — 520). — The  ancient  Saxon  and  Swedish  ores  which 
contain  cobalt  in  combination  with  arsenic  and  were  formerly  almost 
exclusively  used  for  the  manufacture  of  cobalt,  have  for  some  time 
ceased  to  meet  the  increasing  demand  for  this  metal,  by  far  the  largest 
proportion  being  now  extracted  from  the  manganesiferous  brown  iron 
ores  of  New  Caledonia.  These  contain  about  2  per  cent,  of  cobalt 
and  the  same  quantity  of  nickel.  Cobalt  is  also  present  in  con- 
siderable quantity  in  the  black  copper  ores  of  the  Spanish  province 
of  Leon.  It  occurs  also  in  iron  ores  and  in  numerous  manganese  ores. 
Its  occurrence  in  porphyry  at  Imsbach  near  the  Donnersberg,  in  the 
Palatinate  of  the  Rhine,  is  of  interest,  inasmuch  as  a  fissure  about  one 
metre  in  width  traverses  the  rock  which  is  filled  up  with  a  loose  mass 
of  ferric  and  manganic  oxides  containing  about  0*3  per  cent,  of  cobalt 
and  0*1  per  cent,  of  nickel,  besides  copper  and  lead.  This  fissure  is 
estimated  to  contain  at  least  30,0U0  kilos,  of  cobalt. 

The  author,  iu  conclusion,  suggests  the  recovery  of  cobalt  from  iron 
and  copper  pyrites.  D.  B. 
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Strontianite  and   Celestine   from  the   Kaiserstuhl.      By  J. 

•Beckenkamp  (Zeit.  Kryst.  Min.,  14,  67 — 73). — Strontianite,  a  mineral 
hitherto  unknown  in  Baden,  has  been  found  by  the  author  at  Ober- 
schaffhausen.     On  analysis  it  gave  the  following  results  : — 


CaO. 

SrO. 

CO2. 

Mg. 

Fe. 

Total. 

4-91 

63-94 

30-92 

trace 

trace 

99-77 

It  occurs  in  prismatic  crystals,  and  in  crystals  resembling  tetra- 
hedra,  which  are  shown  to  be  hemimorphic.  At  the  same  locality, 
the  author  found  blue  crystals  of  celestine.  B.  H.  B. 

Chemical  Structure  of  Natural  Silicates.  By  F,  W.  Clarke 
{Amer.  Chevi.  J.,  10,  120 — 128). —  From  the  relatively  small  number 
of  silicates  and  the  repeated  occurrence  of  the  same  silicates  under  the 
most  varied  circumstances,  it  follows  that  their  constitution  must  be 
comparatively  simple.  They  may  generally  be  regarded  as  substitu- 
tion derivatives  of  ortho-  or  of  meta-silicic  acid,  or  of  polymerides  of 
the  same  acids.  To  these  views  the  author  was  led  by  noticing  the 
change  of  topaz  into  musoovite  (Al2Si04F2  into  AlsKH^l  Si04)3)  ;  these 
formulae  exhibit  no  distinct  relationship  until  the  former  is  trebled, 
and  both  are  written  as  orthosilicates,  Al(Si04Al)2*Si04(AiF.,)3,  and 
Al(Si04Al)2'Si04KH2.  The  following  minerals  are  cited  as  being 
orthosilicates,  and  constitutional  formulae  are  assigned  to  them : 
Xenolite,  fibrolite,  paragonite,  eucryptite,  dumortierite,  grossularite, 
prehnite,  and  natrolite ;  the  formulae  exhibit  relationships  that  are 
confirmed  by  the  mode  of  occurrence  of  tl.e  several  minerals.  The 
same  holds  good  with  the  alteration  products  westantite,  montmoril- 
lonite,  and  kaolinite,  and  with  the  polymerides  annite,  sodulite, 
nosean,  and  ultramarine. 

The  metasilicate  of  aluminium  does  not  occur  native ;  it  might  be 
written  either  Si03(Al!Si03)2,  or  Al(Si03)3Al,  but  as  far  as  can  be 
judged  from  the  native  metasilicates,  the  former  formula  is  the  only 
one  admissible.  Spodumene,  jadeite,  leucite,  pyrophyllite,  kyanite, 
are  regarded  as  belonging  to  this  class  ;  the  latter  being  represented 
as  SiOaiAl-O-AlO. 

There  are  also  a  couple  of  other  silicic  acids,  H2Si205,  from  which 
petalite  is  derived,  and  H4Si308,  from  which  only  albite  and  orthoclase 
are  derived.  Other  acids  may  exist,  but  it  does  not  appear  necessary 
to  assume  their  existence. 

By  these  formulae,  relationships  can  be  traced  between  minerals 
derived  from  the  different  acids  as  is  shown  in  the  case  of  muscowte, 
garnet,  tourmaline,  and  orthoclase,  and  albite,  the  constituent  of  all 
granites.  The  silicates,  other  than  those  of  aluminium,  present  few 
difficulties  in  the  consideration  of  their  structure.  It  is  possible  thao 
silicates  exist  that  are  partly  ortho-  and  partly  meta-compounds. 
Similarly,  all  double  salts  may  be  considered,  but  with  some,  as 
the  double  haloids,  acetates,  formates,  &c.,  the  case  is  not  so  clear 

H.  B. 

Composition  of  Tourmaline.  By  R.  B.  Riggs  (Amer.  J.  Sci.y 
35,  35 — 51). — With  the  exception  of  the  researches  of  Rammelsberg, 
very  little  has  been  done  towards  solving  the  question  of  the  composi- 
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tion  and  constitution  of  the  varieties  of  tourmaline.  Raramelsberg's 
analyses  were  faulty  in  that  the  water  and  boric  acid  were  not 
directly  esbimated.  The  direct  estimation  of  water  being  possible, 
and  a  satisfactory  method  of  determining  boric  acid  having  been 
devised  by  Gooch  (Abstr,  1887,  29i^),  new  tourmaline  analyses  seemed 
desirable.  The  author  has  therefore  analysed  material  from  the 
followinoc  localities  : — Auburn,  Rumf'ord,  and  Paris,  in  Maine  ;  Calbao 
in  Brazil ;  Dekalb,  Gouverneur,  and  Pierrepoint  in  New  York ; 
Hamburg  in  New  Jersey ;  Orford  in  H^ew  Hampshire ;  Monroe  and 
Haddam  in  Connecticut;  Stony  Point  in  North  Carolina;  and 
Nantic  Gulf  in  Baffin's  Land.  These  represent  well  the  variations  in 
physical  properties  and  chemical  composition,  which  characterise  the 
different  varieties  of  tourmaline.  From  the  analytical  results,  it  is 
evident  that  there  are  three  types,  lithia,  iron,  and  magnesia  tourmaline 
respectively,  with  an  indefinite  number  of  intermediate  products. 
These  types  graduate  from  one  into  the  other,  beginning  with  the 
lithia  tourmaline,  and  passing  through  the  iron  varieties  to  those  of 
the  purer  magnesian  type. 

The  following  formulae  may  be  taken  as  representing  typical  com- 
pounds of  the  three  varieties  : — 

I.  Lithia  tourmaline — 

12Si02,3B203,4H20,8Al203,2(NaLi)20. 

II.  Iron  tourmaline — 

12SiOo,3B203,4H20,7Al203,4FeO,Na20. 

III.  Magnesia  tourmaline — 

12SiO,,3B.203,4H20,5Al202,V-MgO,|Na20. 

The  calculated  theoretical  composition  of  these  types  is  as  follows  : — 

FeO.       MgO. 

13-95       —        — 
—       19-31 

On  comparing  these  results  with  those  of  analysis,  they  will  be 
found  to  agree  closely.  The  boric  acid  found  invariably  falls  short 
of  the  theory.  This  is  not  to  be  wondered  at,  as  the  analyses  are 
made  of  material  more  or  less  impure,  and  the  case  would  be  excep- 
tional where  the  impurity  tended  to  raise  the  percentage  of  boric  acid. 
The  author  intends  to  discuss  more  fully  the  composition  of  tourma- 
line in  a  paper  which  is  to  appear  in  a  forthcoming  bulletin  of  the 
United  States  Geological  Survey.  B.  H.  B. 

Genthite.  By  P.  H.  Walker  (Amer.  Ghem.  J.,  10,  44).— A  fresh 
analysis  of  a  sample  from  Webster,  Jackson  Co.,  N.C.,  U.S.  (Compare 
Dunnington,  this  Journal,  1872,  680).     Hardness  2-5  ;  sp.  gr.  2-53. 


B203. 

SiOo. 

AI2O3. 

I. 

11-00 

37-70 

42-75 

II. 

10-18 

34-89 

34-59 

III. 

10-90 

37-38 

26-49 

LiaO.    Na-20. 

H.O. 

Total. 

1-57    .3-21 

3-77 

10000 

—      2-90 

8-49 

100-uo 

—      2-18 

3-74 

100-00 

SiOg. 

NiO. 

MgO.    HaOatlOO^. 

H2O  above  100°. 

Fe,-03. 

55-38 

17-84 

15-62        5-18 

5-59 

0-56  = 

100-17 
H.  B. 
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Nickeliferous  Talc.  Bj  I.  A.  Bachman  {Amer.  Chem.  J.,  10, 
45). — The  specimen  was  from  Webster,  Jackson  Co.,  N.C.,  U.S.  It 
is  notable  for  the  large  amount  of  nickel  contained  in  it :  — 

SiO.2.       NiO.       MgO.     FegOg.   ALOg.        HgO  at  100°.     HgO  above  100°. 

53-91     15-91     19-39     1-46     2-65  0-80  5-50  =  99-62 

H.  B. 

Tscheflfkinite.  Bj  R.  C.  Price  (Amer.  Chem.  /.,  10,  88—39).— 
The  specimen,  a  large,  single  bh-ck,  lying  loose  on  the  ground,  is 
from  Hat  Creek,  Massie's  Mills,  Nelson  Co.,  Va.,  U.S. 

SiOa-       TiOg.      ZrOa.      CegOa.     Di^Os.    La^Og.   FegOa.    FeO.     BeO. 
23-28    21-16    2-29     11-89     15-38    4-96     5-63     5-56     2-15 

CaO.  MgO.         NagO.         H2O. 

5-48        0-64        0-32        1-90  =  100-64 

Previous  published  analyses  and  also  the  present  one  approximate 
to  the  formula  2(Ca,Be,Fe,Mg)0,(Ce,Di,La,Fe)203,5(Si,Ti)02. 

H.  B, 

Zobtenite.  By  J.  Roth  (Chem.  Centr.,  1887,  1235,  from  Preus. 
Ahad.  Wiss.  Nat.  AI.,  265 — 284). — Zobtenite  is  described  as  a  petro- 
graphic  rock  belonging  geologically  to  the  crystalline  schists,  and 
corresponding  to  eruptive  gabbro.  The  usual  coarse-grained  zobtenite 
is  composed  of  saussuritic  labradorite,  grey  or  green  diallage,  some 
magnetic  iron,  and  pyrites.  The  labradorite  is  mostly  changed  into 
an  aggregate  of  zoisite  and  epidote  with  hornblende  ;  the  diallage  into 
uralite.  Serpentine  and  plagioclase-amphibolite  occur  in  intimate 
association  with  the  occasionally  coarse- veined  zobtenite.  The  same 
group  of  rocks  is  met  with  in  the  Baumgarten-Q-roschauer  mountain, 
and  the  same  interlacing  of  serpentine,  hornblende  schists,  and 
zobtenite  (veined  gabbro)  occurs  also  in  Saxon  granulite.  This  inter- 
lacing is  seen  very  well  at  Rosswein,  Bohrigen  and  HoUmuhle. 
Zobtenite  here  and  there  contains  hypersthene  and  olivine.  It  is  also 
found  with  chloritic  schists  and  serpentine  at  Wagaleite  in  the  Fichtel- 
gebirge,  and  here  is  composed  of  saussuritic  labradorite  with  coarse 
grossularite,  diallage,  and  titanic  iron.  At  Frankenstein,  fine  and 
coarse-grained  zobtenite  is  found  bearing  hornblende,  quartz,  apatite, 
magnetite,  iron  pyrites,  and  more  rarely  rhombic  pyroxene  and 
secondary  biotite.  The  widely  distributed  veined  zobtenite  found  in 
the  Jotunfjelds  of  Norway,  is  composed  of  plagioclase,  sea-green 
diallage,  hypersthene,  green  hornblende,  apatite,  magnetite,  spinelle, 
and  garnet,  with  transitions  in  the  schists. 

The  bright  coloured  labradorite  rock  of  Narodal  is  composed  of 
labradorite,  diallage,  and  garnet.  The  hyperytes  of  Vermland 
(plagioclase,  augite,  hypersthene,  olivine,  apatite,  and  titanic  iron) 
change  into  dioritic  rocks,  and  are  intimately  mixed  with  the  surround- 
ing magnetite  gneiss.  The  modifications  contain  labradorite,  green 
diallage  with  uralite,  hypersthene,  and  garnet.  In  Roslagen, 
transitions  of  pure  diorite  through  dioritic  diallage  to  gabbro  are 
foand.  The  latter  contains  anorthite,  diallage,  hornblende,  magnetite, 
olivine,  augite,  hypersthene,  enstatite,  apatite,  mica,   quartz,   pyrites. 
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graphite,    epidote,    saussurite,    and    small   quantities   of   zircon   and 
picotite. 

The  gabbro  of  Radmanso  is  developed  as  gabbro,  olivine-gabbro, 
and  hornblende-gabbro,  besides  transitions  occur  as  quartz,  and  bio- 
tite  gabbro,  and  diallage  gneiss.  J.  P.  L. 

Meteoric  Iron  from  Nejed,  Central  Arabia.  Bj  L.  Fletcher 
(Min.  Mag.,  7, 179 — 183). — A  meteoric  iT'on,  weighing  59'4  kilograms, 
was  seen  to  fall  in  the  district  of  Nejed,  Central  Arabia,  on  June  18th, 
1863.  The  mass  is  tetrahedral  in  shape,  its  length  being  41  cm.,  and 
its  breadth  and  thickness  both  28  cm.  The  surface  is  covered  with 
pittings,  and  there  is  no  evidence  of  weathering.  Analysis  gave  the 
following  results : — 

Fe.  Ni.  Co.  P.  Insol.  residue.       Total.        Sp.  gr. 

91-04       7-40      0-66      O'lO  0-59  9979       7'863 

Traces  of  copper  and  sulphur  were  observed.  The  black  residue 
insoluble  in  aqua  regia,  consists  chiefly  of  amorphous  carbon  contain- 
ing a  trace  of  chromite.  In  composition,  the  Nejed  iron  is  very 
similar  to  the  Trenton,  Toluca,  and  the  Verkhne  Udinsk  irons. 

B.  H.  B. 

Meteoric  Iron  from  Greenbrier  Co.,  West  Virginia.  By  L. 
Fletcher  {Min.  Mag.,  7,  183 — 186). — A  single  fragment  of  iron, 
weighing  11  lbs.,  was  found  in  1880  on  the  Alleghany  Mountain, 
Greenbrier  Co.,  West  Virginia.  Two  pieces,  weighing  63  and 
31  oz.  respectively,  were  acquired  for  the  British  Museum.  Analysis 
gave  the  following  results  : — 


Fe. 

M. 

Co. 

P. 

Residue. 

Total. 

Sp.gr. 

91-59 

7-11 

0-60 

0-08 

012 

99-50 

7-869 

The  insoluble  residue  consisted  of  graphitic  carbon,  and  a  fine 
powder,  small  fragments,  a  thin  elongated  plate,  and  a  single  opaque 
black  crystal  with  bright  faces  and  a  metallic  lustre.  These  were 
found  to  be  chromite.  The  existence  of  crystallised  chromite  in 
meteoric  irons  has  hitherto  not  been  completely  established.  The 
only  instance  appears  to  be  recorded  by  Shepard  in  the  iron  of  the 
Seneca  River.  The  above  percentage  composition  is  approximately 
that  of  the  Trenton,  Bio  Juncal,  Seneca  River,  and  Staunton  irons. 

B.  H.  B. 

So-called  Northport  Meteorite.  By  F.  C.  Robinson  (Amer.  J. 
Sci.,  35,  212 — 213). — A  specimen  of  a  black  stone  described  as  a 
meteorite  which  fell  in  Northport,  Maine,  gave  on  analysis  the  follow- 
ing results : — 


Fe. 

Al. 

Cu. 

Mg. 

Co. 

SiOj. 

s. 

p. 

Total. 

t3-37 

419 

0-88 

2-05 

0-25 

27-68 

110 

0-03 

79-55 

Traces  of  manganese  were  observed.  The  magnesium,  aluminium, 
and  most  of  the  iron  were  evidently  combined  as  silicates.  The  rest 
of  the  iron  was  present  as  sulphide  and  oxide,  and  the  copper  as 
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sulphide.  Sections  under  the  microscope  closely  resemble  those  made 
from  furnace  slag.  It  will  be  noticed,  too,  that  the  analysis  corre- 
sponds very  closely  with  published  analyses  of  slag.  In  fact  the  so- 
called  meteorite  is  identical  in  composition  with  copper-slag  from  the 
old  Revere  Copper  Works  in  Massachusetts.  Although  there  can  be 
no  doubt  that  this  specimenn  is  an  old  copper-slag,  still  the  fall  of  a 
meteorite  at  Northport  cannot  be  questioned,  and  true  meteoric  frag- 
ments may  possibly  yet  be  found  thei-e.  B.  H.  B. 


Organic    Chemistry. 


Fire-damp.  By  C.  Winkler  {J.  pr.  CJiem.  [2],  37,  254—258).— 
This  is  a  controversial  paper,  in  which  the  author  states  that  many 
of  the  opinions  advanced  by  Franke  (this  vol.,  p.  570)  are  not  in 
accordance  with  those  held  by  experts.  Gr.  T.  M. 

Allylene.  By  A.  B^hal  (Bull.  Soc.  CMm.,  48,  788— 799).— A 
number  of  experiments,  made  with  a  view  to  prepare  symmetrical 
allylene,  are  described.  The  compounds  employed  were  allyl  iodide, 
trimethyleiie  bromide,  allyl  alcohol,  a-  and  /:i-epidichlorhydrin,  &c. 

The  experiments  of  Aarland  (/.  pr.  Chem.  [2],  6,  256)  on  the 
electrolysis  of  itaconic  acid  were  repeated,  but  only  negative  results 
were  obtained,  from  which  the  author  concludes  (I)  that  allylene, 
CHgiCiCHa,  has  not  yet  been  isolated  ;  (2)  that  it  is  possible  that  the 
compound  is  not  capable  of  existing.  Further,  it  is  pointed  out  that 
the  reactions  hitherto  employed  for  preparing  allylene — (Hartenstein 
acted  on  /3-epichlorhydrin  with  sodium  (/.  pr.  Chem.  [2],  7,  310) — 
ought  to  yield  not  this  substance,  but  closed-chain  compounds. 

N.  H.  M. 

Trichloralcohol :  Action  of  Zinc  Ethide  on  Aldehydes.    By 

M.  Delacre  {Bull.  Soc.  Chim.,  48,  784 — 788). — 40  grams  of  zinc 
ethide  are  dissolved  in  about  700  c.c.  of  absolute  ether  and  gradually 
treated  with  an  ethereal  solution  of  51  grains  of  chloral.  After 
24  hours,  crystals  of  the  compound  ZnEtO'CHa'CCls  separate.  If 
48  gi-ams  of  chloral  is  now  added  to  the  mixture,  a  further  reaction 
takes  place,  and  zinc  trichlorethoxide,  Zn(0-CH2*CCl3)2,  separates 
as  an  abundant,  white,  pulverulent  precipitate. 

Phosphorus  trichloride  acts  on  trichloralcohol  with  liberation  of 
hydrogen  chloride  and  formation  of  tnchlorethyl  phosphite.  This 
is  a  clear  liquid  which  fumes  only  slightly  when  freshly  distilled. 

Phosphorus  pentachloride  reacts  with  trichloralcohol,  yielding  the 
compound  CCla'CHaCl;  to  complete  the  reaction,  the  mixture  is  after- 
wards heated  at  140°.  The  new  compound  has  an  aromatic  odour, 
melts  at  73 — 74°,  and  sublimes  ;  it  is  very  soluble  in  ether,  sparingly 
soluble  in  light  petroleum.  IS.  H.  M. 
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Constitution  of  Guthrie's  Chlorethyl  Bisulphide.  By  W. 
Spring  and  A.  Lecrenieu  (Bull.  Soc.  Chim.,  48,  629 — 630). — By  the 
action  of  sulphur  chloride  on  ethylene,  Guthrie  obtained  {Annalen,  119, 
91,  and  121,  108)  the  two  compounds  S2(C2H4C1)2  and  82(02113012)2. 
When  the  former  compound  is  oxidised  with  nitric  acid,  ^-chlor- 
ethylsulphonic  acid  is  formed,  the  lead  salt  of  which  when  heated  with 
ammonia  yielded  taurine.  The  constitution  of  Guthrie's  compound 
is  therefore  S.CCHs'CHo.COa.  N.  H.  M. 

Cyanogen  Compounds  of  Sulphines.  By  G.  Patein  (/'r,nrf,K 
re7id.,  106,  861 — 863). — The  author  has  prepared  the  iodides  of 
the  sulphines,  SMegl,  SEtgl,  SMeEtgl,  and  SMcsEtl,  which  will  be 
described  subsequently.  The  sulphur  seems  to  play  the  same  part  as 
the  nitrogen  m  ammonia. 

If  the  hydriodide  of  triethylsulphine  iodide  is  dissolved  in  alcohol 
at  90°,  and  mixed  with  silver  cyanide,  some  heat  is  developed,  and  if 
the  product  is  fihered  and  the  filtrate  evaporated  in  a  vacuum,  the 
compound  SEt3Cy,AgCy  is  obtained  in  crystals.  These  are  dissolved 
in  alcohol  and  mixed  with  ether,  when  a  syrupy  liquid  is  precipitated 
which  crystallises  in  a  vacuum  over  sulphuric  acid.  The  corre- 
sponding methyl  compound  is  obtained  in  a  similar  manner  and 
crystallises  in  long  needles.  The  compounds  SMeEt.Cy,AgCy  and 
SMe2EtCy,AgOy  w^ere  also  prepared..  They  all  crystallise  v.ell  and 
are  soluble  in  alcohol  in  almost  all  proportions,  but  are  insoluble 
in  ether.  They  melt  readily  without  decomposition,  but  at  2°  or  3"^ 
above  the  melting  point  the  sulphine  cyanide  volatilises  and  silver 
cyanide  is  lett.  AH  except  the  trimethyl  compound  are  deliquescent, 
and  the  attraction  for  water  increases  with  the  number  of  ethyl 
groups.  They  are  partially  decomposed  by  water  with  separation  of 
silver  cyanide.  When  treated  with  acids,  half  the  cyanogen  is 
evolved  as  hydrocyanic  acid,  and  a  salt  of  the  sulphine  is  formed, 
silver  cyanide  being  precipitated.  With  hydrochloric  acid,  the  silver 
separates  as  silver  chloride ;  if  the  compound  is  treated  with  silver 
nitrate,  the  whole  of  the  cyanogen  is  removed  in  the  form  of  silver 
cyanide.  C.  H.  B. 

Action  of  Chlorine  on  the  Sulphides  of  Alcoholic  Radicles. 
Preparation  of  some  new  Chlorine-derivatives.  By  W.  Spring 
and  A.  Lecrenier  {Ball.  Soc.  Chim.,  48,  623 — 628). — When  sulphur 
derivatives  (sulphides,  hydrosulphides,  and  bisulphides)  of  propyl, 
isobutyl,  and  amyl  are  treated  with  dty  chlorine  in  diffused  daylight, 
in  presence  of  a  little  iodine,  reactions  take  place  with  considerable 
development  of  heat,  causing  the  liquids  to  boil.  No  chlorinated 
sulphides  are  formed,  the  sulphur  being  eliminated  as  dichloride  ; 
much  hydrogen  chloride  is  evolved. 

In  the  case  of  propyl  sulphide,  the  two  chlorides  CEtCla  and 
C3H3CI5  are  obtained.  The  former  compound,  which  had  not  been 
previously  prepared,  is  a  liquid  boiling  at  145 — 150°  ;  its  constitution 
was  determined  by  heating  it  with  silver  oxide  and  w^ater,  when  it 
yields  silver  chloride  and  propionate. 

Isobutyl  sulphide  yielaed  the  dichloride  C^HsClo,  boiling  at  105°,  a 
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new  trichloride,  CPrCU,  and  a  crystalline  tetrachloride,  C4H6CI4.  Amyl 
sulphide  ^ave  a  mixture  of  six  chlorides  : — CsHnCl,  C4H7'CHCl2, 
CHMe2-CH2-CCl3,   CsH^CU,  a  pentachloride,  CHMea-CClj-CClg,  and  a 

hexacUoride,  probably  CMesCl-GClz-CCla.  N.  H.  M. 

Trimethylene :  Formation  of  Allyl  Alcohol  from  Symme. 
trical  Dichlorhydrin.  Bj  H.  Tornoe  {Ber.,  21,  1282—1291).— 
Trimethylene  was  prepared  by  the  action  of  zinc-dust  on  trimethylene 
bromide  in  presence  of  alcohol. 

Allyl  alcohol  was  obtained  by  the  method  of  Hiibner  and  Miiller, 
by  the  action  of  sodium  on  symmetrical  dichlorhydrin.  The  di- 
chlorhydrin must  always  be  in  excess,  and  should  be  kept  cold  by 
means  of  ice  and  hydrochloric  acid.  The  yield  is  about  50  per  cent, 
of  the  theoretical.  To  free  it  from  chlorine,  it  is  heated  at  70°  with 
potash,  when  an  oil  of  the  formula  (CioHigOi)^  is  formed.  This  boils 
at  227 — 229°.  Allylthiocarbamide  melts  at  78"4°,  and  is  sparingly 
soluble  in  ether. 

Allijl  carbamate,  C4H7N'02,  is  prepared  by  passing  carbonyl  chloride 
through  allyl  alcohol  and  treating  the  fractionated  product  with 
ammonia.  It  is  readily  soluble,  melts  at  21*5 — 22°  and  boils  at  203 — 
204°.  Preparations  were  made  from  ordinary  allyl  alcohol  and  from 
allyl  alcohol  prepared  as  given  above. 

When  pure  dichlorhydrin  from  epichlorhydrin  is  reduced  with 
5  per  cent,  sodium  amalgam,  a  few  drops  of  allyl  alcohol  is  formed,  the 
chief  product  being  an  oil  which  boils  at  114°.  When  this  is  treated 
with  dry  hydrogen  chloride,  it  is  converted  into  symmetrical  dichlor- 
hydrin. The  oil  was  therefore  epichlorhydrin.  When  this  is  treated 
with  sodium  amalgam,  the  greater  part  remains  unchanged  ;  a  few 
drops  of  allyl  alcohol  are  formed  but  no  isopropyl  alcohol.  (Compare 
Buff,  Annalen,  Suppl.  5,  242).  N.  H.  M. 

Oxidation  of  Olefines  and  of  Alcohols  of  the  Allyl  Series. 

By  a.  Wagner  (Ber.,  21, 1230— 1240).— Olefines  yield  the  correspond- 
ing glycols,  and  alcohols  of  the  allyl  alcohol  series  yield  glycerols  when 
oxidised  with  potassium  permanganate  in  neutral,  aqueous  solution. 
The  yield  of  glycol  is  about  50  per  cent.,  that  of  the  glycerol  in  some 
cases  about  80  per  cent.,  of  the  theoretical  quantity. 

Isobutylene  yields  the  glycol,  part  of  which  is  further  oxidised  to 
hydroxyisobutyric  acid  ;  the  latter  then  decomposes  into  acetone  and 
formic  acid,  part  of  the  acetone  being  further  oxidised  to  acetic  acid. 
(Compare  0.  and  F.  Leidler,  Abstr.,  1879,  907.) 

Isopropylethylene  gives  the  corresponding  glycol,  which  is  partially 
converted  into  isobutylformic  acid ;  the  latter  splits  up  into  formic 
acid  and  isobutaldehyde,  which  is  further  converted  into 
acetone  and  acetic  acid.  (Compare  Leidler,  this  Jour.,  1877,  ii, 
421.) 

Ethylene  yields  the  glycol  and  formic  acid. 

Trimethylethylene,  prepared  from  the  iodide  of  tertiary  amyl 
alcohol,  gives  a  mixture  of  trimethylethylene  glycol  and  unsym- 
metrical  methylethylene  glycol,  which  shows  that  two  olefines  are 
produced    by  acting  on   tlie  tertiary  iodide  with    alcoholic    potash. 
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Acetone,  a  few  dr.ips  of  a  higher  boiling  compound,  and  acefcaldehyde 
were  also  obtained. 

Isodibutylene  yields  small  quantities  of  oxoctenol,  and  a  glycol 
which  boils  at  216 — 218°  and  crystallises  from  light  petroleum  in 
shining,  well-defined  rhombohedrons  melting  at  SO'S"^. 

Trimethylene  is  not  oxidised  by  potassium  permanganate,  but  diallyl 
yields  a  tetrahydroxy-alcohol,  and  pinene  yields  a  dihydroxy-alcohol. 

AUyl  alcohol,  ethylvinyl  carbinol,  allylisobutyl  carbinol,  methyl- 
allyl  carbinol,  and  dimethylallyl  carbinol,  all  give  the  corresponding 
glycerol.  F.  S.  K. 

Derivatives  of  Acetylacetone :  Synthesis  of  Polyatomic 
Alcohols.  By  A.  Combes  (Bull.  Soc.  Ghem.,  48,  474— 48::}).— An 
aqueous  solution  of  acetylacetone  is  treated  with  a  little  hydrochloric 
acid,  and  then  with  1  per  cent,  sodium  amalgam  in  small  amounts, 
the  liquid  being  always  kept  acid.  After  some  days  the  whole  is 
treated  with  a  large  excess  of  potassium  carbonate,  and  extracted 
with  chloroform.  The  extract  contains  two  compounds,  amylic  glycol 
and  the  anhydride  of  a  tetratomic  alcohol,  which  are  separated  bv 
fractional  distillation. 

Normal  amylic  glycol,   0H*CHMe*CH2*CHMe*0H,   is  a   colourless 
liquid  of  a  rather  agreeable  odour  boiling  at  177°.     When  cooled,  it 
becomes  syrupy ;  it  is  very  soluble  in  water. 
OH-CMe-CHa-CMe 

The  anhydride,  \  \        \0,  is  a  yellowish  liquid  having 

0H-CMe-CH2-CMe'^ 
an  odour  resembling  that  of  glycol,  and  boils  at  about  270°. 

When  acetylacetone  is  heated  with  hydriodic  acid  (sp.  gr.  1'8)  at 
180 — 185°  for  some  hours,  it  is  converted  into  normal  pentane.  If 
less  concentrated  hydriodic  acid  is  used,  and  a  temperature  of 
100—105°,  the  two  iodides  CHMel-CHa-CH^Me  and  CHo-(CHMeI)2 
are  obtained. 

Acetylacetone  hexacMoride,  CH3(CO'CCl3)2,  is  prepared  by  saturating 
the  cold  ketone  with  chlorine;  the  product  is  heated  in  a  retort 
exposed  to  sunlight,  dry  chlorine  is  passed  through  it  for  sevei*al  days, 
and  the  dense  liquid  is  washed  with  water.  It  is  colourless,  has  a 
pungent  odour,  and  is  very  irritating  to  the  eyes  ;  it  boils  at  190 — 200° 
under  20  mm.  pressure.  When  treated  with  dilute  aqueous  soda, 
trichloracetone  is  formed.  Ammonia  acts  on  it  with  formation  of 
much  chloroform,  together  with  some  acetamide. 

Acetylacetone  Tiexahromide,  CHo(C0*CBr:))2,  obtained  by  treating 
acetylacetone  with  18  times  its  weight  of  bromine,  crystallises  in 
colourless  needles  melting  at  107 — 108".  It  resembles  the  hexa- 
chloride  in  its  behaviour  towards  alkalis. 

When  dry  ammonia  is  passed  through  acetylacetone  dissolved  in 
ether,  the  compound  NIl4-CH(COMe)2  separates  in  colourless  spangles ; 
it  is  very  unstable,  and  decomposes  into  acetylacetone  and  ammonia 
when  exposed  to  air;  if  heated  in  a  closed  tube  at  25 — 30°,  it  yields 
a  mixture  of  acetone  and  acetamide. 

Amines  react  with  acetylacetone  with  formation  of  nitrogenous 
compounds.  N.  H.  M. 
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Levulose.  By  A.  Herzfeld  (Annalen,  244,  274— 295).— Most  of 
tlie  contents  of  this  paper  have  already  appeared  (Abstr.,  1886, 
438,  862).  The  author  confirms  Scheibler's  statement  (Abstr.,  1884, 
574)  that  the  reduction  of  levulose  to  mannitol  by  sodium  amalgam  is, 
in  the  first  instance,  due  to  the  action  of  the  sodium  hydroxide  on 
the  levulose,  and,  secondly,  to  the  action  of  the  nascent  hydroo-en  on 
the  decomposition  products.  Levulose  is  not  reduced  by  nascent 
hydrogen  in  acid  solutions.  W.  C.  W. 

Isodulcitol.  By  B.  Batman  and  J.  Kruis  (Chem.  Centr.,  1888,  6, 
from  Listy.  Chem.,  12,  7 — 11). — The  striking  similarity  of  quercite 
to  glucose  led  the  authors  to  determine  v^hether  the  sugar  obtained 
from  the  bark  of  the  yellow  oak  did  not  actually  contain  glucose. 
The  pheuylhydrazine  hydrochloride  reaction  showed  the  presence  of  a 
glucose  in  all  portions  of  the  sugar.  Its  reactions  with  hydrochloric 
acid  very  much  resemble  those  of  arabinose,  the  methyl  ether  of 
which  it  might  be.  When  heated  with  hydriodic  acid  at  120°,  how- 
ever, no  methyl  iodide  is  formed.  As  it  is  shown  that  the  reactions 
described  by  Baymann  (Abstr.,  1887,  906)  are  themselves  applicable 
to  isodulcitol,  and  as  the  analogy  of  the  sugar  CsHioOs  to  the  dextrose 
series  is  brought  into  prominence,  the  authors  propose  to  call  it 
rhamnose,  because  it  also  appears  to  be  identical  with  the  suo^ar 
obtained  by  Liebermann  from  Bhamnus,  the  term  isodulcitol  being 
retained  exclusively  for  the  hexatomic  alcohols.  With  solutions  con- 
taining 15  to  HO  grams,  the  rotatory  power  of  rhamnose  remains 
unchanged,  [a]i)  =  +9-3;  fresh  solutions  are  more  active,  [oc']b  = 
+  12*3  to  +13.  In  alcoholic  solution,  the  specific  rotatory  power 
decreases  as  the  relation  of  alcohol  to  sugar  increases,  until  a  point 
is  reached  at  which  the  rotatory  power  is  nil;  from  this  point  it 
becomes  laevorotatory.  The  authors  explain  this  phenomenon  by 
assuming  that  rhamnose  contains  a  carbonyl-group  which  is  combined 
with  water,  so  that  the  sugar  OeHiaOsjHsO  contains  the  group  .'C(0H)2, 
which- in  watery  solution  remains  unchanged,  and  is  symmetrical.  In 
alcoholic  solution,  however,  the  attraction  of  the  carbonyl  for  water  is 
destroyed,  and  the  alcohol  reacts  with  the  carbonyl  forming  the  group 
!C(OH)'OEt,  which  is  asymmetric.  This  group  they  consider  causes 
the  lasvorotatory  action.  This  supposition  has  some  support,  the 
authors  consider,  irom  the  fact  that  rhamnose  when  dehydrated  by 
boiling  with  absolute  alcohol  increases  in  weight  to  the  extent  of  ^. 

J.  P.  L. 

Molecular  Weight  of  Raffinose.  By  H.  de  Yries  {Coinpt.  rend., 
106,  751 — 754). — The  author  has  determined  the  isotonic  coeflficient 
of  raffinose  by  the  method  previously  described  (Abstr.,  1884,  1065), 
using  the  middle  ribs  of  the  leaves  of  Tradescantia  discolor.  A 
solution  containing  5-957  per  cent,  of  raffinose  is  isotonic  with  a 
solution  of  saccharose  containing  0"1  gram-molecule  per  litre.  It 
follows  that  the  molecular  weight  of  raffinose  is  about  595*7,  and  this 
result  agrees  with  the  molecular  weight  of  594,  corresponding  with 
the  formula  CigHsaOie  +  SHgO  adopted  by  Loiseau  and  by  Scheibler. 

C.  H.  B. 
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Inactose  of  Neutral  Sugar.  By  E.  J.  Maumen^  (Bull  Sac. 
Chim.,  48,  773 — 777). — 40  grams  of  a  mixture  of  equal  parts  of 
sugar  and  of  freshlj-fused  silver  nitrate  (free  from  acid)  is  dissolved 
in  100  c.c.  of  water ;  after  24  hours,  the  solution  acquires  a  dark 
brown  colour,  which  increases  a  little  when  the  solution  is  heated  on 
a  water-bath.  The  product  is  filtered,  and  evaporated  on  a  water- 
bath,  when  a  colourless  subsfance  is  obtained  resembling  the  hydrate 
of  phosphoric  acid.  When  heated  above  140°,  it  becomes  gradually 
turbid,  and  water  is  given  off.  The  filtered  liquid  has  no  rotatory 
power.  The  name  inactose  is  ascribed  to  the  new  sugar.  To  obtain 
it  free  from  silver,  it  is  treated  with  a  little  calcium  chloride,  and 
filtered ;  alcohol  is  then  added  to  the  solution,  which  on  evaporation 
under  a  glass  cover  deposits  the  sugar ;  this  is  washed  with  a  little 
alcohol,  redissolved,  and  the  solution  again  evaporated  as  before.  It 
forms  a  syrup,  and  could  not  be  obtained  in  crystals.  It  unites  with 
lime,  but  the  compound  produced  is  decomposed  by  carbonic 
anhydride,  and  the  sugar  so  recovered  is  inactive  as  before.  When  p 
mixture  of  equal  weights  of  sugar  and  silver  nitrate  is  heated  at 
150 — 155°  from  two  to  three  hours,  a  rather  large  amount  of  hexenenic 
acid  is  formed.  N.  H.  M. 

Iodide  of  Starch.  By  H.  B.  Stocks  (CAem.  News,  57,  183).— 
Moist  iodide  of  starch  was  employed  in  the  previous  experiments 
(this  vol.,  p.  126).  Dry  iodide  of  starch,  prepared  by  adding  iodine 
solution  to  starch-paste  in  water,  precipitating  with  alcohol,  filtering, 
and  drying,  is  a  black,  lustrous  substance,  w^hich  is  not  decomposed  by 
sunlight  nor  by  heating  at  100",  but  at  somewhat  higher  temperatures 
gives  off  tarry  matter  and  iodine.  It  does  not  dissolve  in  water,  and 
is  decomposed  by  it  only  after  prolonged  boiling.  Further  experi- 
ments show  that  when  free  iodine  acts  on  silver  salts,  some  silver 
iodate  is  formed,  and,  moreover,  tend  to  confirm  the  statement  that 
the  formation  of  iodide  of  starch  is  due  to  free  iodine  (loc.  cit.).  The 
author  finds  that  the  colour  of  iodide  of  starch  varies  with  the  pro- 
portion of  iodine  employed,  but  does  not  vary  with  different  starches. 
Small  quantities  of  iodine  give  an  indigo-blue  colour,  larger  quantities 
violet,  whilst  with  an  excess  of  iodine,  the  colour  appears  green, 
although  the  precipitated  iodide  is  blue. 

The  colour  is  destroyed  by  permanganate,  which  attacks  the  starch  ; 
by  iron  filings,  and  by  heating  with  alcohol,  ethyl  iodide  being  formed. 
Bromine  destroys  it  by  the  formation  of  iodine  bromide,  the  latter  can 
be  decomposed  by  carefully  neutralising  with  sodium  carbonate,  and 
then  the  liberated  iodine  regenerates  the  blue  colour.  The  iodide  is 
precipitated,  but  not  destroyed,  by  potassium  dichromate.  Zinc  and 
sulphuric  acid  do  not  act  on  the  colour.  D.  A.  L. 

Vinylamine.  By  S.  Gabriel  (Ber.,  21,  1049—1057). — Vinylamine 
picrate,  CH2iCH*NH2,C6H3N307,  is  formed  when  the  reaction  product 
of  moist  silver  oxide  and  an  aqueous  solution  of  bromethylamine 
hydrobromide  is  distilled  with  steam,  the  distillate  saturated  with 
hydrochloric  acid,  and  a  solution  of  picric  acid  added.  On  standing, 
yellow  needles,  or  short,  compact  forms  separate.     It  crystallises  from 
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water  in  fine  needles,  which,  after  previously  softening,  melt  at  142'' 
to  a  reddish-yellow,  blistered,  glassy  mass.  When  distilled  with  water, 
it  yields  an  aqueous  solution  of  viiiylamine.  Vinylamine  platino- 
chloride,  (C2H5N)2,H2PtC]6,  crystallises  in  small,  well-defined  forms, 
which  are  readily  soluble  in  water,  but  only  very  sparingly  or  not  at 
all  in  alcohol.  In  an  aqueous  solution  of  this  salt,  Nessler's  solution 
gives  a  yellowish-white  precipitate.  Vinylamine  hismutho-iodide, 
(C2H5NHI)s,2Bil3,  crystallises  in  shining,  fiery-red,  microscopic, 
regular,  hexagonal  leaves,  which  are  almost  insoluble  in  water  and 
dilute  acids.  Vinylamine  aurochloride  forms  flat,  golden-yellow  needles 
or  plates.  The  readiness  with  which  solutions  of  vinylamine  platino- 
chloride  and  aurochloride  decompose  is  not  due  to  the  presence  of  the 
metallic  chloride.  An  aqueous  solution  of  the  hydrochloride  is 
completely  decomposed  on  heating ;  an  aqueous  solution  of  the  free 
base  decomposes  in  the  cold. 

When  an  aqueous  solution  of  vinylamine  is  neutralised  with  hydro- 
chloric acid  and  evaporated  at  50°  or  in  a  vacuum,  a  colourless  syrup  is 
obtained  which  contains  the  hydrochloride  of  a  new  base.  This  base 
yields  a  picrate  which  appears  to  be  identical  with  y8-hydroxyethyl- 
amine  picrate  (this  vol.,  p.  440)  and  also  with  the  picrates  of  the 
bases  obtained  by  the  action  of  potash  on  chlorethylamine  and 
bromethylamine  hydrochloride. 

y3-Chlorethylamine  hydrochloride  is  obtained  by  evaporating  a  solu- 
tion of  vinylamine  with  a  large  excess  of  hydrochloric  acid ;  yS- brom- 
ethylamine hydrobromide  is  produced  in  a  similar  manner. 

(S-Iodethylamine  hydriodide,  CH2l*CH2*I^H2,HI,  crystallises  from 
hot,  absolute  alcohol  in  colourless,  rhombic  forms,  which,  after  pre- 
viously softening,  melt  and  turn  brown  at  192 — 194".  It  is  readily 
soluble  in  water,  and  when  treated  with  potash  yields  a  disagreeably 
smelHng  oil  which  is  soluble  in  water. 

The  picrate,  C2H6lN,C6H3;N^307,iH20,  crystallises  in  short,  compact, 
yellow  prisms,  which,  after  previously  softening,  melt  at  about  105°. 
On  heating  slowly,  they  lose  water  of  crystallisation,  and  then  melt  at 
129—131°. 

By  evaporating  a  solution  of  vinylamine  with  excess  of  sul- 
phuric acid,  a  syrup  is  obtained  which  crystallises  from  water  in 
transparent  rhombohedra  having  the  composition  C2H7NS04.  This 
compound  is  readily  soluble  in  warm  water,  softens  above  230°,  turns 
brown,  and  melts  when  heated  on  platinum  foil,  giving  out  an  empy- 
reumatic  odour;  on  igniting,  a  carbonaceous  residue  is  obtained. 

F.  S.  K.^ 

Action  of  Zinc-dust  on  Chloral.  By  K.  Chodounsky  (Chem. 
Centr.,  1888,  74,  from  Listy.  Chem.,  12,  57— 59).— Chloral  was  allowed 
to  fall  drop  by  drop  on  to  zinc-dust  in  a  retort  heated  on  an  oil-bath 
and  attached  to  a  cooled  receiver.  At  100°  the  reaction  is  feeble,  but 
above  120"^  it  becomes  very  violent,  so  violent  that  part  of  the  carbon 
separated  in  the  reaction  is  carried  over  into  the  receiver.  Carbonic 
oxide  was  formed,  but  no  chloroform.  Chloral  was  also  heated  with 
zinc-dust  and  zinc  oxide  in  sealed  tubes  previously  filled  with  carbonic 
anhydride.    In  the  tubes  containing  zinc-dust  heated  at  120°,  carbonic 

VOL.  Liv.  2  y 
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oxide,  hydrogen,  chloroform,  and  a  product,  of  lower  boiling  point, 
(probably  a  lower  chlorinated  methane),  besides  carbon  and  zinc 
chloride,  were  found.  In  the  zinc  oxide  tube,  under  the  same  con- 
ditions, much  gas,  zinc  chloride,  and  the  zinc  salt  of  an  organic  acid 
were  found,  but  no  chloroform.  In  tubes  containing  zinc-dust  and 
chloral  heated  at  160°,  carbonic  oxide,  hydrogen,  and  acetylene  were 
formed,  and  the  liquid  consisted  of  unchanged  chloral  and  traces  of 
chloroform. 

Zinc  formate  when  heated  in  a  retort  gave  carbonic  oxide,  hydrogen, 
carbonic  anhydride,  zinc  oxide,  and  a  little  zinc.  It  appears  that 
chloral  is  converted  by  zinc- dust  partly  into  chloroform  and  zinc 
formate,  and  the  latter  into  carbonic  anhydride,  carbonic  oxide,  and 
hydrogen.  Chloroform  also  suffers  partial  decomposition,  which 
increases  with  the  temperature.  J.  P.  L. 

Action  of  Chloral  Hydrate  and  Iodoform  on  Mercuric 
Salts.  By  S.  Cotton  (/.  Pharm.  [5],  16,  481— 483).— Chloral 
hydrate  reduces  mercuric  acetate  with  evolution  of  carbonic  anhy- 
dride and  formation  of  mercurous  acetate,  whilst  the  same  reagent 
with  mercuric  nitrate  forms  carbonic  anhydride  and  mercurous  chlo- 
ride. Iodoform  reduces  mercuric  acetate  with  evolution  of  carbonic 
anhydride  and  formation  of  mercurous  acetate  precisely  in  the  same 
manner  as  chloral  hydrate  does,  but  iodoform  does  not  reduce 
mercuric  nitrate,  its  action  being  limited  to  the  formation  of  the 
corresponding  iodide.  Chloroform  and  bromoform  act  on  neither  of 
these  two  salts.  J.  T. 

Compounds  of  Glycol  with  some  Aldehydes.  By  H.  Lochee  r 
{Bull.  Soc.  Chim.,  48,  '637 — 338,  and  716 — 718). — Ethylene  cenanthijli- 

OPTT 
dene  oxide.,  C6Hi3*CH<:^Q^,-rT"^,  is  prepared  (1)  by  heating  cenanth- 

aldehyde  (1  vol.)  and  glycol  (3  vols.)  for  eight  days  at  125 — 130°,  the 
upper  layer  of  the  product  being  then  fractionally  distilled ;  (2)  by 
heating  as  in  (1)  a  mixture  of  cenanth aldehyde  (1  vol.),  glycol 
(2  vols.),  and  glacial  acetic  acid  (1  vol.).  The  mixing  of  the  glycol 
and  a-aldehyde  gives  rise  to  considerable  development  of  heat.  It  is 
a  mobile  liquid,  boiling  at  about  180°,  and  having  an  odour  resembhng 
that  of  cenanthaldehyde  but  less  pronounced. 

OPTT 
From  glycol  and  valeraldehyde  the  compound  C4H9*CH<^Qp-rT*>- 

was  obtained.  This  boils  at  about  142°,  and  has  an  agreeable  ethereal 
odour. 

When  a  mixture  of  glycol  (2  mols.)  and  isobutaldehyde  (1  mol.)  is 
heated  in  a  water- bath  for  seven  days,  the  compound 

CHMe.-CH<gC|> 

is  obtained.  It  is  a  colourless,  refractive  liquid,  boiling  at  124 — 126°, 
soluble  in  10  parts  of  water,  very  soluble  in  alcohol  and  ether.  When 
heated  in  a  closed  tube  at  140°  for  two  days,  it  is  decomposed  into  its 
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original  consfcituents.  Caustic  potash  and  dry  alkalis  have- no  action 
on  it. 

Propaldehyde  and  glycol  yield  the  condensation  product 

CHEt<(^^jj>, 

a  colourless  liquid  having  an  odour  resembling  that  of  propaldehyde 
and  boiling  at  105—107°.  N.  H.  M. 

Action  of  Bromine  on  the  Compounds  of  Glycol  with 
Aldehyde.  By  H.  Lochert  (Bull  Soc.  Ghim.,  48,  718—719).— 
Bromine  reacts  with  the  compounds  of  aldehydes  with  glycol  (pre- 
ceding Abstract),  yielding  monobromo- derivatives. 

Acetoacetaldehyde.  By  L.  Claisen  and  N.  Stylos  (JBer.,  21, 
1144 — 1149). — The  sodium  compound  of  acetoacetaldehyde, 

CHN-aAc-COH, 

is  obtained  by  adding  a  mixture  of  acetone  (1  mol.)  and  ethyl  formate 
(1  mol.)  to  sodium  ethoxide  (1  mol.)  free  from  alcohol  and  suspended 
in  anhydrous  ether  cooled  in  ice.  It  is  very  soluble  in  water,  gives  a 
dark  yellowish-red  coloration  with  ferric  chloride,  and  on  treatment 
with  copper  acetate  yields  the  copper  salt  (C4H502)2Ca,  which  crystal- 
lises in  bright  blue  needles,  and  is  soluble  in  hot  benzene  and  ether. 
The  anilide,  toluidide,  and  naphthalide  were  also  prepared.  The 
henzene-azo-deriva,iiYe,  COH'CHAcNsPh,  is  crystalline,  and  melts  at 
117 — 118°.  Addition  of  phenylhydrazine  to  the  concentrated  aqueous 
solution  of  the  sodium  salt  free  from  acetone  converts  it  into  a 
methylphenylpi/razole  (?  Ph  :  Me  =  1:5),  which  has  a  sp.  gr.  = 
1-081  at  15°,  boils  at  254—257°,  and  is  probably  identical  with  that 
obtained  from  ethyl  acetopyruvate  (this  vol.,  p.  676).  It  is,  however, 
solid  at  the  ordinary  temperature,  and  melts  at  36 — 37°.  Acetoacet- 
aldehyde could  not  be  isolated  owing  to  its  tendency  to  undergo  con- 
densation with  the  formation  of  symmetrical  triacetylbenzene. 

1:3:5  Triacetylbenzene,  CeHsAca,  is  obtained  by  treating  the 
above  product  with  a  small  quantity  of  ice-cold  water,  separating  the 
upper  ethereal  layer,  and  treating  the  lower  aqueous  layer  with  an 
equivalent  quantity  of  acetic  acid.  It  crystallises  in  small,  white 
needles,  melts  at  162 — 163°,  is  readily  soluble  in  acetic  acid,  sparingly 
soluble  in  alcohol,  ether,  and  water,  and  on  oxidation  with  concen- 
trated nitric  acid  is  converted  into  trimesic  acid. 

The  following  compounds  were  prepared  by  Meyer witz  : — Sodium 
propionylacetaldehyde,  COEt'CHNa-COH,  and  the  corresponding  ethyl 
phenylpyrazole,  CuHiaNa,  a  colourless  liquid  boiling  at  273 — 275°,  and 
having  a  sp.  gr.  =  1*064  at  15°;  sodium  hutyrylacetaldeliyde^ 

COPr-CHNa-COH, 

its  copper  salt  crystallising  in  flat,  greenish  prisms,  and  the  correspond- 
ing p^/ra^oZe,  C12H14N2,  a  colourless  oil  boiling  at  279 — 281° and  having 
a  sp.  gr.  =  1"0435  at  15°  ;  sodium  heptoylacetaldehyde, 

CeHia-CO-CHNa-COH, 

2  y  2 
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and  the  corresponding  j9i/ra2oZe,  CisHgoNg,  a  thick  oil  boilinj^  at  318 — 
820^  W.  P.  W. 

Action  of  Carbonyl  Chloride  on  Sodium  Formate.    By  R. 

Otto  (Ber.,  21, 1267— 1268).— Hentschel  (Abstr.,  1884,  991)  prepared 
acid  anhydrides  by  the  action  of  carbonyl  chloride  on  the  sodium  salts 
of  acetic  and  other  acids.  The  author  attempted  to  prepare  formic 
anhydride  by  this  method,  but  obtained  only  sodium  chloride,  car- 
bonic anhydride,  carbon  monoxide,  and  formic  acid.  It  is  probable 
that  formic  anhydride  is  not  capable  of  existing.  N.  H.  M. 

Chloro-derivatives  of  Ethyl  Acetate.    By  M.  Del  acre  (Bull. 

Sor,.  Chim.,48,  706—716;  compare  Abstr.,  1887,  7U).—Chlor ethyl 
dicJdor acetate,  CHCl2*COO'CoH4Cl,  is  prepared  by  mixing  chloracetic 
chloride  with  glycol  chlorhydrin  in  molecular  proportion,  keeping 
the  whole  cool ;  the  mixture  is  afterwards  heated  on  a  water- 
bath  until  no  more  hydrogen  chloride  is  evolved,  and  precipitated 
with  water;  it  is  then  made  alkaline,  separated,  and  dried  with 
calcium  chloride.  It  boils  at  209 — 212°  under  767  mm.  pressure,  and 
has  an  agreeable,  aromatic  odour;  sp.  gr.  =  1*200  at  15°. 

Chlorethyl  trichloracetate,  CCl3*COO*C2H4Cl,  is  obtained  from  tri- 
chloracetic chloride  in  a  manner  similar  to  the  dichloracetate.  It  has 
an  agreeable,  aromatic  odour,  and  boils  at  217°  under  766  mm.  pres- 
sure; sp.  gr.  =  1*251  at  15°. 

Dichlorethyl  monodilor acetate,  CHoCl'COO'CaHsCU,  prepared  by  dis- 
tilling a  mixture  of  dichlorethyl  alcohol  and  chloracetic  chloride,  boils 
at  215°  (corr.)  under  760  mm.  pressure  ;  sp.  gr.  =  1*216  at  15°. 

Dichlorethyl  dichloracetate,  CHCl2*COO*C2H3Cl2,  boils  at  223°  under 
756  mm.  pressure;  sp.  gr.  =  1*25  at  15^^. 

Dichlorethyl  trichloracetate,  CCl3*COO*C2H3Cl2,  boils  at  230°  under 
760  mm.  pressure  ;  it  could  not  be  solidified. 

Trichlorethyl  acetate  (Thurnlackh,  Abstr.,  1882,  295)  boils  at  170° 
(corr.)  under  747  mm.  pressure;  sp.  gr.  =  1*189  at  15°. 

Trichlorethyl  chloracetate,  CH2Cl*COO'C2H2Cl3,  is  obtained  by  heat- 
ing for  some  time  and  then  distilling  a  mixture  of  acetic  chloride  and 
trichlorethyl  alcohol.  It  boils  at  22U°  (corr.)  under  767  mm.  pressure. 
When  freshly  distilled,  it  has  a  slightly  acid  odour,  which  changes  to 
a  feebly  aromatic  odour;  sp.  gr.  =  1*25  at  15°. 

Trichlorethyl  dichloracetate,  CIICl2'COO*C2H2Cl3,  boils  with  slight 
decomposition  at  230 — 231°  under  767  mm.  pressure  ;  sp.  gr.  1*267  at 
15°.     When  kept,  it  decomposes  with  evolution  of  hydrogen  chloride. 

Trichlorethyl  trichloracetate,  CCl3*COO*C2H2Cl3,  boils  at  236°  under 
767  mm.  pressure  with  slight  liberation  of  hydrogen  chloride.  It  is 
crystalline,  and  melts  at  24 — 26°  ;  when  kept,  it  melts  at  the  ordinary 
temperature,  a  little  hydrogen  chloride  being  given  off. 

When  acetic  chloride  and  acetaldehyde  are  mixed,  the  temperature 
of  the  mixture  rises  to  60°  or  80° ;  with  paraldehyde,  cold  is  first 
produced,  and  then  a  development  of  heat  takes  place  in  consequence 
of  the  reaction  between  the  acetic  chloride  and  depolymerised  aldehyde. 

Acetic  chloride  reacts  with  anhydrous  dichloraldehyde  with  formation 
of  the  compound  CH3-COO-CHC1-CHC12.     This   boils  at  185°,  has  a 
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fruity  odour,  and  gives  oif  hydrogen  chloride  when  kept.  "With  acetic 
chloride  (2  mols.)  and  the  hydrate  of  dichloraldehyde  the  compound 
CHCl2-CH(OAc)2  is  obtained  ;  this  melts  at  52°  and  boils  at  220—222°. 
When  chloracetic  chloride  and  dichloraldehyde  (22  grams  of  each) 
are  heated  at  150°  for  18  hours,  the  compound  CCla'COO-CHCl-CHCl^ 
is  formed.  It  is  a  colourless  liquid  of  aromatic  odour,  boiling  at 
226—228°  under  756  mm.  pressure.  N.  H.  M. 

Volatile  Acids  of  Suint.  By  A.  Buistne  (Bull.  Soc.  Chim.,  48, 
639 — 642). — The  acids  present  in  suint  do  not  pre-exist  in  the  per- 
spiration, but  are  formed  under  the  influence  of  microbes ;  the 
maximum  amount  of  acids  is  found  after  8  to  10  days'  fermentation. 
In  order  to  obtain  the  acids,  the  liquid  is  evaporated  to  dryness,  the 
residue  extracted  with  alcohol,  and  the  alcoholic  solution  evaporated  ; 
the  residue  is  dissolved  in  water,  acidified  with  phosphoric  acid,  steam 
distilled,  and  the  amount  of  acid  determined  by  titration.  The 
separation  and  determination  of  the  amounts  of  the  various  acids  are 
effected  by  converting  the  mixed  acids  into  ethyl  salts  and  fractionally 
distilling.  The  following  numbers  show  the  relative  amounts  : — 
Acetic  acid  (60)  ;  propionic  acid  (25)  ;  butyric  acid  (5)  ;  valeric 
acid  (4);  caproic  acid  (3);  and  benzoic  acid  (3).  Formic  and  caprjlic 
acids  and  phenol  are  present  only  in  traces. 

The  amount  of  propionic  acid  in  1  cnb.  metre  of  suint  water  is 
about  5  or  6  kilos,  (compare  Bull.  Soc.  Ghim.,  46,  479). 

N.  H.  M. 

Millet  Oil  and  some  of  its  Products  of  Decomposition.  By 
G.  Kassneh  (Arch.  Pliarm.  [3],  25,  1081— 1101).— The  oil  of  millet 
was  treated  with  lead  oxide,  the  product  freed  from  water,  and  treated 
with  ether.  The  solution  after  being  filtered  was  shaken  with  sul- 
phuric acid,  separated,  and  evaporated.  The  oil  is  then  kept  in  a 
closed  vessel  over  pyrogallol  and  potash  as  it  absorbs  oxygen. 
Analyses  of  the  acid  and  salts  pointed  to  the  formula  C18H32O3.  It  is 
probable  that  this  hydroxy-acid  is  a  product  of  oxidation  of  an  acid, 
C18H39O2,  existing  in  millet. 

When  the  oil  of  millet  is  oxidised  with  potassium  permanganate, 
the  acid  C6H12O2,  probably  isohutylacetic  acid,  and  two  acids, 
CeHuO-i-OH  and  Ci4H9602(OH)2,  are  formed.  The  former  hydroxy- 
acid  crystallises  in  plates  melting  at  107 — 108°,  readily  soluble  in 
water,  and  yields  an  acetyl- derivative,  which  melts  at  70 — 71°.  The 
acid,  CuHo602(OH)2,  melts  at  60°,  is  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  alkali  salts  are  readily  soluble,  and 
could  not  be  obtained  in  crystals. 

When  millet  oil  is  fused  with  potash,  acetic,  lauric,  and  in  small 
quantity  butyric  and  oxalic  acids  are  formed.  When  distilled,  it 
yields  an  acid,  C9H16O2  or  C10H18O2,  which  boils  at  216 — 220°. 

The  following  partially-developed  constitutional  formulae  are  sug- 
gested for  the  hydroxy-acid  and  the  millet-oleic  acid,  from  which  it  is 
supposed  to  be  derived  : — 

C6Hi20:ch-ch:ch-[cHo]io-cooh  and 

C6Hi2:ch-ch:ch-[CH2]u,-cooh. 

N.  H.  M. 
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Oil  from  the  Seeds  of  Curcas  Purganus  (formerly  Jatropha 
Curcas).  By  F.  M.  Horn  {Zeit.  anal.  Chem.,  27,  163— 165).— This 
oil,  formerly  employed  as  a  purgative  under  the  names  Oleum  ricini 
majoris,  Oleum  infernale,  is  at  the  present  time  much  used  for 
burning  and  for  soap  making,  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  It  begins  to  crystallise  at  9°, 
and  is  completely  solid  at  0°*  At  15°  its  sp.  gr.  is  0*9192.  It  differs 
from  castor  oil  in  its  very  sparing  solubility  in  alcohol.  Ifc  appears 
to  saponify  readily  in  the  cold,  but  in  reality  forms  only  acid  soaps  ; 
for  complete  saponification  heat  is  required,  and  solid  potash  acts 
better  than  solution. 

It  gives  for  Hehner's  number,  87'9 ;  for  Reichert's,  0'65;  for 
Kotfcstorfer's,  230-5  ;  and  for  Hiibl's,  127.  M.  J.  S. 

Constitution  of  Ethyl  Sodacetoacetate  and  Ethyl  Sodaceto- 
malonate.  By  A.  Michael  (Amer.  Chem.  J.,  10,  158 — 160). — Ethyl 
acefcylmalonate  has  been  prepared  by  Ehrlich,  Conrad,  and  Guthzeit, 
from  ethyl  sodacetoacetate  and  ethyl  chlorocarbonate,  and  lately  by 
Lange  from  acetic  chloride  and  ethyl  sodiomalonate.  But  the  acetates 
prepared  by  these  two  methods  are  not  identical ;  the  one  being  in- 
soluble in  strong  cold  alkaline  solutions,  the  other  being  very  readily 
soluble  in  any  alkali,  and  boiling  also  5°  lower ;  moreover,  in  the 
latter  process,  ethyl  diacetylmalonate  is  formed  at  the  same  time. 

From  these  data  it  is  concluded  that  whilst  ethyl  acetoacetate 
is  correctly  represented  by  the  formula  CHa'CO'CHa'COOEt,  the 
corresponding  sodium  compound  is  CH3*C(0]S"a)!CH*C00Et,  and 
the  substance  obtained  from  it  by  the  action  of  ethyl  chlorocarbonate 
is  CH3-C(0-C00Et):CH-C00Et.  This  certainly  explains  why  the 
substance  has  no  distinct  acid  properties  like  the  real  ethyl  acetyl- 
malonate,  CHa'CO-CHCCOOEt),. 

Further,  Conrad  and  Guthzeit  have  prepared  ethyl  methenyltri- 
carboxylate  by  the  action  of  ethyl  chlorocarbonate  on  ethyl  sodio- 
malonate, and  ascribe  to  it  the  constitution  CH(C00Et)3,  and  yet  it 
is  at  once  decomposed  by  alkalis  and  has  no  acid  properties.  The 
ethyl  sodiomalonate  used  by  these  authors  was  first  prepared  in  the 
solid  state ;  but  if  ethyl  chlorocarbonate  is  at  once  added  to  the  pro- 
duct of  the  action  of  sodium  on  ethyl  malonate,  then  a  substance  is 
obtained  which  has  acid  properties,  forms  a  very  stable  sodium  salt, 
and  is  doubtless  expressed  by  the  above  formula,  whilst  the  compound 
of  Conrad  and  Guthzeit  is  OEt-C(0-COOEt):CH-COOEt.  This  and 
the  above  constitutional  formula  for  ethyl  sodacetoacetate  is  explained 
on  the  assumption  that  sodium  acting  on  ethyl  malonate  or  ethyl 
acetoacetate  forms  at  first  sodium  salts  expressed  by  the  usual 
formulse,  COOBt-CHNa-CO-OEt  and  CHa'CO-CHNa-COOEt,  but 
that  owing  to  the  affinity  of  sodium  for  oxygen,  these  are  converted 
by  heat,  &c.,  into  OEt-C(ONa):CH-COOEt  and 

CH3-C(0Na):CH-C00Et. 

The  action  of  sodium  on  isatin  is  probably  similar.  H.  B. 
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Acetoacetic    Acid    and    Ethyl    Succinosiiccinate.      By    A. 

Hantzsch  and  F.  Herrmann  (Ber.,  21,  1084 — 1085). — A  reply  to  the 
article  by  Geuther  (this  vol.,  p.  579). 

Condensation  Products  of  Urethane  and  Ethyl  Aceto- 
acetate.  By  J.  Meister  (Annalen,  244,  283 — 253). — A  condensation 
product  of  the  composition  CgHisIS^Oi  is  prepared  by  heating  at  140^ 
m  sealed  tubes  a  mixture  of  urethane  (10  grams),  ethyl  acetoacetate 
(20  grams),  ether  (10  grams),  and  a  small  quantity  of  ammonium 
chloride.  It  is  easily  decomposed  by  acids  :  thus  with  strong  hydro- 
chloric acid  it  yields  ammonia,  acetone,  ethyl  chloride,  and  carbonic 
anhydride. 

As  this  substance  is  also  formed  by  the  action  of  ethyl  chloro- 
carbonate  on  ethyl  paramidoacetoacetate,  it  may  be  regarded  as  ethyl 
/i-amidocrotonate,  in  which  an  atom  of  hydrogen  is  displaced  by  the 
group  COOEt.  Its  constitution  is  represented  by  the  formula 
COOEt-NH-CMeiCH-COOEt.  It  is  not  attacked  by  aqueous  solutions 
of  the  alkalis,  but  is  saponified  by  alcoholic  potash,  yielding  an  oily 
liquid  of  the  composition  Ci2H23l!^06. 

A  tribromo- derivative,  soluble  in  alcohol  and  in  ether,  is  obtained 
by  the  action  of  bromine  on  the  condensation  product  suspended  in 
water,  but  a  corresponding  trichloro-derivative  could  not  be  obtained. 

At  160°,  alcoholic  ammonia  acts  on  the  condensation  product,  and 
crystals  of  the  composition  of  yS-uramidocrotonamide,  containing 
1  mol.  of  alcohol,  are  deposited.  The  crystals  melt  at  131°,  and  are 
soluble  in  hot  alcohol.  The  same  compound  is  formed  by  the  action 
of  alcoholic  ammonia  on  ethyl  /3-uramidocrotonate.  A  corresponding 
anilide  could  not  be  prepared.  The  amide  is  decomposed  by  water, 
yielding  urea,  ammonia,  acetone,  alcohol,  and  carbonic  anhydride. 
A  strong  boiling  aqueous  solution  of  potassium  hydroxide  decomposes 
the  amide,  yielding  an  oily  liquid  of  the  composition  CuHooNaOi. 

w.  c.  w. 

Antimony  Potassium  Oxalate.  By  P.  Kay  (Ghem.  Neivs^  57, 
193 — 194). — Two  samples  of  this  substance  were  found  to  correspond 
respectively  with  the  formulae  K4Sb2(C204)6  +  SHaO  and  KiSb(C204)3 
+  2H2O.  The  antimony  was  estimated  either  by  mixing  the  solution 
with  tartaric  acid,  neutralising  with  sodium  carbonate,  adding  potas- 
sium carbonate,  then  bleaching  powder,  and  titrating  the  excess  of  the 
latter  with  sodium  arsen  ite ;  or  by  direct  titration  with  potassium 
hydroxide,  using  phenolphthalein  as  indicator.  The  potassium  was 
estimated  by  converting  into  carbonate  and  titrating.  The  oxalic 
acid  was  determined  in  the  usual  way.  D.  A.  L. 

Derivatives  of  Ethylmalonic  Acid.  By  M.  Freund  and  B.  B. 
Goldsmith  {Ber.,  21,  1245 — 1247). — Ethylmalonamide, 

CHEt(CONH3)2, 

is  obtained   by  acting  on   diethyl  ethylmalonate  with    concentrated 
ammonia.     It  crystallises  from  alcohol,  and  melts  at  207 — 208". 

Ethylmalonauilide,  CHEt(C0NHPh)2,  produced  by  heating  diethyl 
ethylmalonate    or   ethylmalonamide   with  aniline,    crystallises    from 
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alcohol  in  needles  melting  at  213 — 215°.  It  is  insoluble  in  water, 
but  dissolves  readily  in  alcohol  and  glacial  acetic  acid. 

Phenylethnlmalonamide,  NHs-CO-CHEt-CO-NHPh,  obtained  by 
heating  1  mol.  of  the  amide  with  1  mol.  of  aniline,  crystallises  from 
water  or  alcohol,  and  melts  at  182". 

Ethylmalonanilic  acid,  COOH'CPIEt-CO-NHPh,  is  obtained  by 
boiling  the  preceding  compound  with  an  excess  of  lime.  It  is  soluble 
in  alcohol,  crystallises  from  water,  and  melts  at  150°  with  evolution 
of  carbonic  anhydride.  F.   S.  K. 

Action  of  Ethyl  Oxalate  on  Acetone.  Bv  L.  Claisen  and  N. 
Stylos  {Ber.,  21,  1141—1143;  compare  Abstr.,  1887,  917).— A  very 
characteristic  bluish- violet  colour  is  formed  when  ethyl  acetopyrnvate 
is  boiled  with  acetic  acid  and  some  sodium  acetate.  Copper  acetojyyruvate, 
(Ci7ll904)2Cu,  crystallises  in  small,  bright-green  needles.  When  the 
ethyl  salt  is  boiled  with  phenylhydrazine  in  acetic  acid  solution,  and 
the  product  treated  with  water,  a  thick  oil  is  obtained  which,  after 
saponification  with  alcoholic  soda,  yields  a  white  crystalline  precipitate 
of  a  methylpJieniilpyrazolecarhoxylic  acid,  CioHgNa'COOH,  on  treatment 
with  hydrochloric  acid.  The  acid  melts  at  96°,  but  seems  to  contain 
either  water  or  alcohol  of  crystallisation,  since  the  melting  point 
gradually  rises  to  134 — 136°  by  prolonged  drying  at  80 — 90°.  At 
200 — 210°,  the  acid  loses  carbonic  anhydride,  and  is  converted  into  a 
methylphenylpyrazole  probably  identical  with  that  prepared  from 
acetoacetaldehyde  (this  vol.,  p.  671),  and  isomeric  with  that  obtained 
by  Knorr  {Annalen,  238,  202)  ;  it  has  a  sp.  gr.  =  1*085  at  15°,  solidi- 
fies in  a  freezing  mixture,  and  boils  at  256 — 257°  without  decompo- 
sition. 

Oxalyldi acetone,  CHaAcCO'CO'CHoAc,  is  obtained  by  adding  to  a 
well-cooled  mixture  of  anhydrous  ether  and  sodium  ethoxide  (2  mols.) 
free  from  alcohol,  first  acetone  (2  mols.),  and  then  ethyl  oxalate 
(1  mol.),  and  allowing  the  product  to  remain  for  two  days;  the  result- 
ing yellow  salt  is  then  dissolved  in  water,  and  decomposed  by  the 
addition  of  acetic  acid.  It  crystallises  in  white  prisms,  melts  at 
120 — 121°,  is  soluble  in  alcohol,  ether,  and  chloroform,  sparingly 
soluble  in  light  petroleum  and  cold  water,  and  gives  a  dark  brownish- 
red  coloration  with  alcoholic  ferric  chloride.  W.  P.  W. 

Derivatives  of  Saccharic  and  Mucic  Acids.  By  Maquen^ie 
(BiUl.  Soc.  Chim.f  48,  719 — 723). — Telracetylmucic  acidj 

C4H4(OAc)4(COOH)2  +  2H2O, 

is  obtained  by  boiling  mucic  acid  with  acetic  anhydride  (2  parts)  in 
presence  of  zinc  chloride,  until  it  is  dissolved.  The  product  is  pre- 
cipitated with  water,  washed,  and  crystallised  from  alcohol.  It  forms 
colourless,  efflorescent  needles,  melting  at  266°  (corr.),  sparingly 
soluble  in  water,  readily  soluble  in  hot  alcohol;  its  reaction  is  strongly 
acid,  but  it  does  not  form  salts. 

The  lactone  of  diacetylsaccharic  acid,  CioH,oOe,  is  prepared  by 
adding  strong  sulphuric  acid,  drop  by  drop,  to  a  mixture  of  hydrogen 
potassium  sacchai-ate  and  acetic  anhydride  (2  parts).     The  product  is 
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precipitated  by  water  and  washed  until  no  longer  acid.  It  melts  at 
188°  (corr.)  without  decomposition,  and  is  sparingly  soluble.  It  seems 
to  be  identical  with  the  compound  prepared  by  Baltzer  by  the  action 
of  acetic  chloride  on  saccharic  acid  (Annalen,  149,  241). 

Saccharic  acid  diphenylhydrazide,  CisHoilSriOG  (Kiliaui,  this  vol., 
p.  46)  is  obtained  by  heating  an  aqueous  solution  of  saccharic  acid, 
phenylhydrazine  hydrochloride  (each  8  grams),  and  sodium  acetate 
(12  grams),  on  a  water-bath  for  two  hours.  It  is  slightly  yellow,  melts 
at  210°  with  evolution  of  gas,  is  insoluble  in  water,  alcohol,  and 
ether,  soluble  in  hot  alcoholic  potash.  The  diphenylhydrazide  of  mucic 
acid  (Billow,  Abstr.,  1887, 138)  was  prepared  in  a  similar  manner. 

N.  H.  M. 

Synthesis  of  Aspartic  Acid.  By  A.  Piutti  (Chem.  Centr.,  1888, 
68—69,  from  Bendi.  Ace.  Line.  [4],  3,  300— 303) .—Ethyl  sodoxal- 
acetate  was  prepared  by  treating  25  grams  of  ethyl  oxalate  and 
15  grams  of  ethyl  acetate  dissolved  in  four  times  their  weight  of 
absolute  ether,  with  4  grams  of  sodium  in  small  pieces.  From  this 
compound,  the  oxime  was  prepared  by  dissolving  molecular  pro- 
portions of  the  above  compound  and  hydroxylamine  hydrochloride 
in  water,  and  gently  warming.  If  the  oily  oxime  which  separates  after 
a  time  is  dissolved  in  ether,  and  the  ether  evaporated,  a  colourless 
oil  is  left,  which  soon  appears  blue  or  green  by  reflected,  and  violet 
by  transmitted  light.  If  a  watery  solution  of  this  oxime  is  reduced 
with  sodium  amalgam,  aspartic  acid  is  formed. 

The  aspartic  acid  agrees  in  its  properties  with  Dessaigne's  acid  and 
Piutti's  inactive  acid.  The  reduction  of  the  oxime  in  watery, 
alcoholic  and  acetic  acid  solutions  gives  rise  to  highly  coloured 
products,  and  small  quantities  of  mono-  and  di-ethyl  aspartates.  Reduc- 
tion of  a  watery  solution  of  the  oxime  with  ammonia  also  gives  a 
good  yield  of  acid.  J.  P.  L. 

Furfuran-derivatives.  By  W.  Marckwald  (Ber.,  21,  1398 — 
14U4).— The  ethyl  salt  of  the  bibasic  acid,  C5H80(COOEt)2,  obtained 
by  treating  furfuracrylic  acid  in  alcoholic  solution  with  hydrogen 
chloride  (this  vol.,  p.  135),  and  now  termed  ethyl  propiononedicarh- 
oxylate,  forms  an  oxime,  OH*N!C5H8(COOEt)2,  which  crystallises  in 
long,  slender,  white  needles,  melting  at  38'^.  It  is  sparingly  soluble  in 
water  and  light  petroleum  ;  readily  soluble  in  most  other  solvents,  and 
in  cold  hydrochloric  acid  and  alkalis.  The  pheni/lhi/drazone  of  pro- 
piononedicarboxylic  acid,  ^2HPh!C5H8(COOH).,,  crystallises  from 
alcohol  in  pale-yellow,  microscopic  crystals,  melts  at  1145°,  and^is 
insoluble  in  water,  benzene,  light  petroleum,  and  chloroform,  soluble 
in  ether,  and  readily  soluble  in  alcohol,  acetone,  and  acetic  acid. 
On  heating  with  excess  of  hydriodic  acid  (sp.  gr.  =  1*7)  and  the 
theoretical  quantity  of  amorphous  phosphorus  at  200 — 220°  for  many 
hours,  the  acid  is  converted  into  normal  pimelic  acid,  hence  it  has 
the  formula  CO(CH2*CH2-COOH)2.  The  author  regards  its  formation 
from  furfuracrylic  a.cid  by  the  splitting  of  the  furfuran  "ring"  as  an 
additional  argument  in  favour  of  the  view  that  furfuraldehyde  has 

the  formula  <^ nVr  PH— ^^'  ^^^  ^^^  ^^^^  ascribed  to  it  by  Baeyer. 
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Ethyl  hydrogen  propio7ionedicarboxylate,  COOH'CsHeO'COOEt,  is 
formed  by  boiling  the  ethyl  salt  with  the  calculated  quantity  of 
alcoholic  potash.  It  crystallises  in  white  needles,  melts  at  67 — 68°, 
and  is  insoluble  in  light  petroleum,  soluble  in  water,  readily  soluble 
in  alcohol,  ether,  benzene,  chloroform,  and  carbon  bisulphide.  The 
silver  salt,  CgHiaOsAg,  decomposes  very  readily.  The  phenylhydrazone, 
C9Hi404!N2HPh,  forms  pale-yellow,  microscopic  crystals,  melts  at  112°, 
and  is  insoluble  in  water  and  light  petroleum,  readily  soluble  in  ether, 
hot  alcohol,  benzene,  and  acetic  acid. 

On  digestion  with  alcoholic  ammonia,  either  for  some  hours  at  100° 
or  for  a  short  time  at  150",  ethyl  propiouonedicarboxylate  is  converted 
into  a  compound,  C7H10O2N2,  which  is  probably  symmetrical  imido' 
pimelimide.  It  crystallises  from  hot  water  in  long,  thick  prisms,  from 
alcohol  in  long,  compact,  white  needles,  begins  to  sublime  rapidly  at 
250 — 260°  without  decomposition,  melts  at  292°,  is  sparingly  soluble 
in  the  ordinary  solvents,  and  decomposes  when  boiled  with  hydro- 
chloric acid  or  alkalis  into  ammonia  and  propiononedicarboxylic  acid. 

JEthy  I  furfur  aery  late,  CiHaO'CHiCH'COOEt,  is  prepared  by  heating 
furfuropropionic  acid  with  an  equal  weight  of  alcohol  and  one-fourtU 
its  weight  of  sulphuric  acid  for  foul'  hours  at  100°.  It  is  a  colourless 
oil  of  pleasant  odour  and  bitter  taste,  boils  at  228 — 230°  without 
decomposition,  and  is  insoluble  in  water  but  miscible  with  alcohol 
and  ether.  .  W.  P.  W. 

Furfuralmaionic  Acid.  By  W.  Maeckwald  (Ber.,  21,  1080 — 
108S).— Diethyl  furf^cralmalonate,  C4H30-CH:C(COOEt)2,  is  obtained 
by  heating  a  mixture  of  furf uraldehyde  and  ethyl  malonate  with  acetic 
anhydride ;  the  product  is  a  slightly  yellow,  thick  oil,  with  an  ethereal 
odour  and  sharp  bitter  taste.  It  is  insoluble  in  water,  but  mixes 
with  alcohol  and  other  solvents  in  all  proportions. 

Furfuralmaionic  acid,  C4H30*CH!C(COOH)2,  obtained  by  hydro- 
lysing  the  ethyl  salt,  crystallises  from  ether,  alcohol,  or  glacial  acetic 
acid  in  compact  prisms,  which  melt  at  187°  with  decomposition,  are 
readily  soluble  in  water,  but  insoluble  in  benzene,  light  petroleum, 
and  chloroform.  When  heated  above  its  melting  point,  carbonic 
anhydride  is  evolved,  and  f  urf  uracrylic  acid  is  obtained.  The  salts  are 
mostly  readily  soluble. 

Monethyl  furfaralvialonate,  C4H30'CH(COOH)-COOEt,  is  formed 
by  gently  heating  the  diethyl  salt  for  a  short  time  with  an  excess  of 
potash ;  it  crystallises  from  benzene  in  large,  thick,  transparent, 
slightly  yellow,  rhombic  prisms,  melting  at  102'5°.  It  is  very  sparingly 
soluble  in  cold,  more  readily  in  hot  water,  dissolves  tolerably  readily 
in  benzene  and  chloroform,  but  is  insoluble  in  light  petroleum.  When 
distilled,  it  yields  carbonic  anhydride  and  ethyl  furfuracrylate.  The 
alkaline  salts  are  readily,  those  of  the  alkaline  earths  and  the  heavy 
metals  only  sparingly,  soluble. 

Furfuralmalonamide,  C4H30-CH!C(COONH2)2,  is  obtained  by  the 
action  of  concentrated  ammonia  on  diethyl  furfuralmalonate.  It  is 
tolerably  readily  soluble  in  hot  water  and  boiling  alcohol,  from  which 
it  crystallises  in  white  needles,  melting  at  180°  with  decomposition ; 
it  dissolves  very  readily  in  glacial  acetic  acid,  but  is  insoluble  in  ether. 
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benzene,  light  petroleum,  and   chloroform.     On   boiling  with  hydro- 
chloric acid,  it  yields  ammonia  and  furfuralmalonic  acid. 

Furfurylmalonic  acid,  C4H30-CH2*CH(COOH)2,  is  formed  when 
furfuralmalonic  acid  is  reduced  with  sodium  amalgam.  It  is  readily 
soluble  in  water,  ether,  glacial  acetic  acid,  and  alcohol,  from  which  it 
crystallises  in  long,  slender,  colourless  needles,  melting  at  125°,  but  it  is 
almost  insoluble  in  light  petroleum,  benzene,  and  chloroform.  When 
distilled,  it  gives  carbonic  anhydride  and  furfuropropionic  acid.  Most 
of  the  salts  are  soluble  in  water.  F.  S.  K. 

Hexahydropseudocumene  and  its  Relation  to  Mononaph- 
thene.  By  M.  Konovaloff  {Ghem.  Gentr.,  1887,  1133,  from  Zurn. 
russh.  ohsc.,  1887,  255 — 257). — Pure  hexahydropseudociimenfi,  the  pro- 
duct of  the  action  of  hydriodic  acid  and  phosphorus  on  pseudocumene, 
boils  at  135—138°,  and  has  sp.  gr.  07812  at  0°,  and  0-7667  at  20° 
(water  at  0°  =  1).  Nononaplifhene,  prepared  by  Markownikoff  and 
Ogloblin,  boils  at  135—136°,  and  has  a  sp.  gr.  0-7808  at  0°,  and 
0-7652  at  20°. 

Both  these  compounds  behave  in  the  same  way  towards  nitric 
acid,  a  small  quantity  of  a  crystalline  compound  showing  the 
melting  point  of  trinitrocumene  being  the  only  prodact.  With 
bromine  in  presence  of  aluminium  bromide,  they  both  react  in  the 
same  way  with  formation  of  tribromopseudocumene  and  resinous  sub- 
stances. J.  W.  L. 


W^ 


Action  of  Titanium  Chloride  on  Phenol.    By  A.  Schumann 
er.,  21,  1079 — 1080). — Phenyl  orthotitanate  hydrochloride, 

Ti(0Ph)4,HCl, 

is  obtained  by  acting  on  phenol  in  anhydrous  benzene  solution  with 
titanium  chloride,  and  crystallising  the  product  from  benzene.  It 
decomposes  on  exposure  to  moist  air,  and  yields  phenol,  titanic  acid, 
and  hydrochloric  acid  when  treated  with  water.  F.  S.  K. 

Nitrosonitroresorcinol.  By  C.  de  la  Harpe  and  F.  Reverdin 
{Ber.,  21, 14^()b— 14^01).— Nitrosonitroresorcinol,  OH-C6HoO(N02):NOH 
[OH  :  NO2 :  0  :  N'OH  =  1  :  2  :  3  :  4],  is  obtained  by  adding  an  excess 
of  dilute  sulphuric  acid  to  a  cooled  mixture  of  nitroresorcinol 
(m.  p.  =  85°),  aqueous  soda  (10  per  cent.),  and  sodium  nitrite  in 
equimolecular  proportions.  It  crystallises  in  brown  needles,  does  not 
melt  at  200°  but  decomposes  with  explosion  when  heated  beyond  this 
temperature,  and  is  readily  soluble  in  water,  acids,  and  alkalis, 
sparingly  soluble  in  alcohol,  and  insoluble  in  benzene,  ether,  and 
chloroform.  On  reduction  with  tin  and  hydrochloric  acid,  it  yields  a 
diamidoresorcinol  identical  with  that  obtained  from  dinitrosoresor- 
cinol.  When  treated  in  aqueous  solution  with  ferrous  sulphate  or  iron 
filings,  it  gives  an  intense  green  coloration  owing  to  the  formation  of 
a  dye  which  can  be  separated  by  the  addition  of  salt.  This,  in  an  acid 
bath,  dyes  wool  green.  A  mixture  of  nitrosonitroresorcinol  and  resor- 
cinol  dissolves  in  concentrated  sulphuric  acid  with  a  green  colour, 
which  gradually  changes  through  blue  to  violet.  W.  P.  W. 
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Ethereal  Oil  of  Asarum  Europaeum  L.    By  A.  S.  F.  Petersen 

{Ber.,  21,  1U57 — 1064). — The  oil  obtained  from  Asarum  europaeum  is 
a  thick,  dark-brown,  neutral  liquid  with  a  sweet,  aromatic  odour  ; 
it  dissolves  readily  in  ordinary  solvents,  and  on  long  exposure  to 
winter  cold  deposits  crystals  of  asarone  in  considerable  quantities. 
The  oil  can  be  separated  into  two  chief  portions  by  distilling  with 
steam  and  subsequent  fractioning.  The  fraction  boiling  about  175° 
contains  a  terperie,  which  was  found  to  be  identical  with  pinene. 
The  fraction  boiling  at  240 — 260°,  on  further  fractioning,  yields  a 
slightly  yellow  oil  which  boils  at  247 — 253",  and  has  the  formula 
CiiHu02. 

The  halogens  act  energetically  on  this  compound,  and  when  heated 
with  concentrated  hydriodic  acid  it  yields  methyl  iodide  in  quantities 
which  show  the  presence  of  two  methoxy-groups.  Nitrous  aci<l 
converts  it  into  a  compound,  CnHi402N203,  which  crystallises  in  slender 
yellow  needles,  melting  at  118°,  insoluble  in  water,  but  soluble  in 
glacial  acetic  acid  and  dilute  alcohol.  When  oxidised  with  nitric 
acid,  the  oil  yields  a  resinous  product,  oxalic  acid,  and  small  quantities 
of  an  acid  melting  at  178°,  considerable  quantities  of  carbonic 
anhydride  and  hydrogen  cyanide  being  evolved.  By  careful  oxidation 
with  potassium  permanganate,  acetic  acid,  oxalic  acid,  and  veratric 
acid  are  obtained  with  evolution  of  a  considerable  quantity  of  carbonic 
anhydride. 

The  chief  constituent  of  asarum  oil  is  therefore  a  componnd  which 
has  probably  the  constitution  C6H3(C3H5)(OMeJ2  [C3H5 :  OMe  :  OMe  = 
1:3:4].  The  oil  obtained  from  Asa^rum  canadense  L.  also  contains 
pinene,  but  differs  from  that  of  Asarum  europaeum.,  inasmuch  as  con- 
siderable quantities  of  acetic  acid  are  evolved  when  the  oil  is 
fractioned.  ¥.  S.  K. 

Bromeugenol-derivatives.  By  E.  v.  Boyen  {Ber.,  21,  1393 — 
1397). — Dibromeugenol,  obtained  by  the  reduction  of  dibromeugenol 
dibromide  in  alcoholic  solution  with  zinc-dust,  dissolves  readily  in 
alkalis  forming  salts  which  crystallise  in  lustrous  scales ;  the  potas- 
sium, C3H5*C6HBr2(OMe)'OK,  sodium,  and  ammonium  salts  were 
prepared.  The  r/ce^?/ Z-derivative,  C3H5-C6HBr2(OMe)'OAc,  crystallises 
from  ether  in  large,  colourless,  hexagonal  prisms,  from  alcohol  in 
groups  of  silky  prisms,  and  melts  at  66°.  Nitro-derivatives  of  di- 
bromeugenol could  not  be  obtained.  The  methyl  ether  is  crystalline, 
has  a  low  melting  point,  and  on  oxidation  with  chromic  acid  mixture 
or  permanganate  is  converted  into  a  dibromodimethoa'ybe^izoic  acidj 
(OMe)2*C6HBr2-COOH.  This  crystallises  from  high  boiling  petro- 
leum in  slender,  lustrous  needles,  from  water  in  silvery  scales, 
melts  at  182°,  and  is  sparingly  soluble  in  water,  soluble  in  alcohol, 
ether,  and  acetic  acid.  The  zinc  salt  is  characteristic,  and  forms 
radiating  groups  of  silvery  crystals,  which  are  equally  as  soluble  in 
cold  as  in  hot  water ;  the  silver  salt  is  crystalline,  and  decomposes  on 
boiling  with  water. 

Dibromeugenol  dibromide  does  not  form  salts  with  alkalis,  but 
yields  amorphous  products  whose  nature  has  not  yet  been  determined. 
The  ace^?/Z-derivative,  C3H5Br3*C6HBr3(OMe)-OAc,  crystallises   from 
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hIcoIioI  in  slender  prisms,  from  ether  in  rhombic  tables,  melts  at  91*^, 
and  is  soluble  in  benzene  and  acetic  acid,  readily  soluble  in  ether. 
The  heMzoyl-devivative  crystallises  from  light  petroleum  in  tufts  of 
needles,  melts  at  113°,  and  is  sparingly  soluble  in  alcohol  and  ether, 
soluble  in  benzene  and  acetic  acid.  W.  P.  W. 

Amidoisopropylbenzenes.  By  E.  J.  Constam  and  H.  Gtold- 
SCHMIDT  (Ber.,  21,  1157 — 1162). — In  order  to  compare  Nicholson's 
cumidine  {Annalen,  65,  58)  with  the  paramidoisopropylbenzene  pre- 
pared by  Louis  (Ber.,  16,  111),  the  authors  have  nitrated  cumeue 
from  cnmic  acid  with  a  mixture  of  nitric  and  sulphuric  acids  at  the 
ordinary  temperature,  and  reduced  the  nitro-derivative  with  zinc  and 
hydrochloric  acid.  A  mixture  of  two  bases  is  obtained,  and  these  can 
be  partially  separated  by  means  of  their  oxalates,  of  which  the  less 
soluble  melts  at  157—158°,  and  the  more  soluble  at  125—128°.  The 
less  soluble  salt,  on  treatment  with  aqueous  soda,  yields  a  colourless 
oil,  which  rapidly  becomes  dark-coloured  on  exposure  to  lig-ht,  has  an 
aromatic  odour,  boils  at  217 — 220°,  and  does  not  solidify  at  —20°. 
This  amido-derivative  can  be  converted  into  paraisopropylbeuzoic 
acid,  and  is  identical  with  Nicholson's  compound.  The  oxalate, 
(C9Hi3N)2,H2C204  +  2H2O,  crystallises  in  white,  silvery  scales,  melts 
at  159"  with  decomposition,  and  is  very  sparingly  soluble  in  water ; 
the  ace^i//-derivative,  CgHu-NHAc,  crystallises  in  white,  lustrous 
scales,  and  melts  at  102 — 102*5° ;  and  the  carbamide-derivat'we, 
CHMe2*C6H4*NH'CONH2,  crystallises  in  slender,  colourless  needles, 
and  melts  at  152°.  The  base  obtained  by  Louis'  method  also  yields 
paraisopropylbenzoic  acid,  and,  contrary  to  his  statement,  yields  a 
crystalline  oxalate  and  acetyl-derivative  which  are  identical  with  the 
compounds  just  described,  consequently  the  bases  obtained  both  by 
Nicholson  and  Louis  have  the  constitution  [NH2  :  Pr  =  1:4]. 

The  more  soluble  oxalate  (m.  p.  —  125 — 128"")  is  a  mixture  of  the 
oxalates  of  ortho-  and  para-amidoisopropylbenzene,  and  can  be  sepa- 
rated into  its  constituents  by  treatment  with  aqueous  soda  and 
fractional  crystallisation  of  the  acetyl-derivatives  of  the  two  bases. 
Orthamidoisopropylbenzene  boils  at  213*5 — 214*5°  at  732  mm.  pres- 
sure, and  does  not  solidify  in  a  freezing  mixture.  The  hydrochloride, 
C9Hi3N,HCl,  crystallises  in  large,  colourless,  seemingly  rhombic 
prisms,  which  rapidly  become  opaque  on  exposure  to  the  air;  the 
oxalate,  (C9Hi3N)2,H2C204  +  H2O,  crystallises  in  loug,  colourless 
prisms  and  melts  at  173°;  the  ace^?/Z-derivative,  CgHu'NHAc,  crystal- 
lises in  tufts  of  colourless  needles  and  melts  at  72°  ;  the  carbamide- 
derivative,  CHMea'CeHi-NH-CONHa,  crystallises  in  small,  white 
needles  and  melts  at  133—134°.  W.  P.  W. 

Compounds    of   Alloxan  with  Aromatic    Amines.      By   Gr. 

Pellizzari  {Chem.  Gentr.,  1887,  1288  and  1396,  from  L'Orosi,  10, 
253 — 263  and  295 — 302). — Alloxan  gives  additive  compounds  with 
aromatic  bases  in  aqueous  solution  which  are  not  salts,  as  the  base 
cannot  be  separated  from  them. 

a-Naphthylaminealloxan,  C14HV1N3O4,  is  insoluble  in  water,  sparingly 
soluble   in  ether,    light   petroleum,  and  chloroform ;  from  alcohol  it 


682  ABSTRACTS  OF  CHEMICAL  PAPERS. 

crystallises  in  slender,  white  needles.  It  is  insolable  in  acids  and  in 
ammonia,  soluble  in  fixed  alkalis,  by  which  it  is  changed  into  a  new- 
acid,  CUH10N2O4;  this  separates  from  dilute  alcohol  in  long  needles,  is 
insoluble  in  ether,  light  petroleum,  chloroform,  readily  so  in  alcohol 
and  acetic  acid.  When  boiled  with  alkali,  the  acid  loses  carbon 
dioxide  and  ammonia.     y3-Naphthylamine  gives  no  additive  product. 

Anilalloxan,  C10H9N3O4,  crystallises  from  alcohol  in  needles  which 
decompose  at  248°.  It  is  soluble  in  hot  water.  The  compound 
behaves  as  an  amido-acid,  and  forms  salts  both  with  alkalis  and  with 
acids.  Fixed  alkalis  dissolve  it  with  formation  of  a  new  acid, 
CgHgNaOa.  This  decomposes  at  130°,  crystallises  from  ethyl  acetate  in 
slender,  white  needles,  is  sparingly  soluble  in  water  and  ether,  readily 
so  in  alcohol ;  when  boiled  with  alkalis,  it  loses  carbonic  anhydride 
and  ammonia. 

Orthotoliiidinealloxan  forms  white  needles  which  on  heating  decom- 
pose without  melting.  It  has  both  acid  and  basic  properties.  With 
alkalis  it  forms  a  new  acid.    Paratoluidine  does  not  react  with  alloxan. 

PseudocuTniridinealloxan  forms  a  crystalline  powder  and  yields  a 
new  acid  when  treated  with  alkalis. 

Secondary  bases  form  analogous  alloxan  compounds.  Metliylanil- 
alloxan,  C11HUN3O4,  crystallises  from  water  in  white  plates.  The 
aqueous  solution  is  decomposed  by  boiling.  It  yields  salts  with 
bases  and  with  acids.  Cold  alkali  solution  decomposes  it  into  carbonic 
anhydride,  ammonia,  and  an  acid  which  could  not  be  obtained  in  a 
crystallised  state.  Bi-phenylamiyiealloxan  separates  from  alcohol  as  a 
crystalline  powder  of  feebly  basic  properties  ;  with  alkalis,  it  yields  an 
acid.  Tertiary  bases  also  react  with  alloxan  in  the  same  way. 
Dimethylanilalloxan  forms  shining  white  crystals.  It  is  very  sparingly 
soluble  in  water,  readily  so  in  hot  alcohol.  It  is  more  stable  than 
anil-  and  methylanil-alloxan,  and  yields  crystalline  salts  with  acids. 

Several  salts  of  dimethylanilalloxan  were  prepared,  amongst  them 
the  silver  salt,  C]2Hi2AgN304.  Dilute  potash  solution  dissolves  di- 
methylanilalloxan ;  acetic  acid  precipitates  from  this  solution  the 
compound  CioHisNaOa-  This  crystallises  from  alcohol  in  needles, 
decomposing  at  281°.  It  has  acid  properties.  Biethylanilalloxan  is 
prepared  in  a  manner  analogous  to  the  dimethyl- compound,  and  has 
similar  properties.  The  author  concludes  that  the  constitution  of 
anilalloxan  is  expressed  by  the  formula 

CO<^g;gg>C(OH)-C6H4-NH2, 

and  that  the  other  compounds  have  corresponding  constitutions. 

J.  W.  L. 
Action  of  Chlorine   on   Carbonylorthamidophenol.     By  R. 

Jacoby  (/.  jpr.  Chem.  [2],  37,  28 — 52). — Carbonylorthamidophenol, 

C0<[  Q  >C6H4,  is  best  prepared  by  passing  dry  carbonyl  chloride 

through  dry  benzene  in  which  orthamidophenol  is  suspended,  as  long 
as  a  rise  of  temperature  is  observed.  The  residue  obtained  by 
evaporating  the  benzene  is  dissolved  in  w^ater,  treated  with  stannous 
chloride,  boiled  for  a  few  minutes,  and  filtered.     The  nearly  colourless 
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filtrate  deposits  sli^litly  reddish  plates  of  carbonylamidoplienol.  It 
boils  above  360°.  When  heated  with  hydrochloric  acid  above  150°,  it 
takes  up  1  mol.  H2O,  and  decomposes  into  carbonic  anhydride  and 
aniidophenol.  When  the  aqueous  solution  in  presence  of  hydrochloric 
acid  is  gradually  treated  with  a  solution  of  bleaching  powder,  a 
crystalline  precipitate  is  formed,  consisting  probably  of  a  mixture  of 

two  chlorimides,  CO<^q^>C6H4    and    CO<^q_^>C6H3C1.       When 

this  is  boiled  with  alcohol,  carbonylchloramidophenol, 

CO<f^(^>C6H3Cl, 

separates  in  large  prisms  melting  at  192 — 193°.  The  same  chlorinated 
compound  is  also  formed  by  the  action  of  water  and  of  aniline  on  the 
mixed  chlorimides. 

Garhonyltricliloramidophenol,     C0<^  q  ]>C6HCl3,    is    obtained    by 

passing  chlorine  through  a  solution  of  carbonylamidophenol  in  cold 
glacial  acetic  acid,  and  boiling  the  mixed  chlorimides  so  formed  with 
alcohol.  It  crystallises  in  needles,  melts  at  261 — 262°,  and  sublimes 
without  decomposition  when  carefully  heated.  It  is  almost  insoluble 
in  cold  solvents.  A  small  amount  of  a  compound  melting  at  184 — 
186°  is  also  formed  in  the  reaction. 

Oarbonylchlorophenylchloriniide,  CO<^_q_^C6H3C1,  is  formed  when 

a  solution  of  bleaching  powder  is  added  to  a  solution  of  carbonyl- 
chloramidophenol in  presence  of  hydrochloric  acid.  It  melts  at 
1 19 — 120°.  It  is  very  readily  soluble  in  ether,  soluble  in  chloroform 
and  benzene.  Alcohol,  water,  aniline,  and  dimethylaniline  decom- 
pose it,  yielding  carbonylchloramidophenol.  Wlien  the  dry  chlorimide 
is  heated,  it  melts,  and  directly  afterwards  explodes.  When  the  sub- 
stance is  carefully  heated  in  small  quantities  in  a  large  flask,  the 
decomposition  takes  place  without  violence,  and  the  products  can  be 
collected.  A  compound  was  isolated,  which  was  shown  by  analysis  to 
be  an  isomeric  dichloride. 

NH 

a.-CarhonyldichloramidopJienol,     C0<]  q  ^C6H2Cl2,    crystallises    in 

sparingly  soluble  prisms  melting  at  270"^ ;  when  heated  with  hydro- 
chloric acid  at  200°,  it  takes  up  1  mol.  H2O,  and  decomposes  into 
dichloramidophenol  and  carbonic  anhydride.  The  ammoniacal  solu- 
tion yields  a  silver  salt  when  treated  with  silver  nitrate. 

fi-GarbonyldicMoramidophenol  is  contained  in  small  amount  in  the 
more  soluble  portions  of  the  product  obtained  by  heating  carbonyl- 
chlorophenylchlorimide.  It  crystallises  in  lustrous  needles  melting  at 
213 — 214°,  very  readily  soluble  in  alcohol,  ether,  and  glacial  acetic 
acid,  less  soluble  in  water. 

x-GarhonyldicMorophenolchlorimidef  CO<]_q_]>C6H2C12,  prepared  by 

precipitating  a  solution  of  a-carbonyldichlorimidophenol  in  glacial 
acetic  acid  with  a  solution  of  bleaching  powder,  begins  to  melt  at 
145 — 150°  with  decomposition.     Boiling  alcohol  converts  it  quantita- 
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tively  info  carLonyldichlorophenol,  It  is  very  slowly  decorapoae^l  hy 
water.  The  ^-compound  forms  white  needles  melting  at  about  89'. 
Cold  alcohol  decomposes  it  with  evolution  of  chlorine.  Both  com- 
pounds explode  when  quickly  heated. 

GarhonyltrichJorophenolchlorimide,  CtHCIi^Oo,  crystallises  in  white 
needles,  which  begin  to  decompose  above  130*^,  and  detonate  when 
heated  quickly.  Boiling  water  and  boiling  alcohol  convert  it  quanti- 
tatively into  carbonyltrichlorophenol. 

Garbo7iyUetrachloramidophenol,  C7HCl4^02,  is  obtained  hy  carefully 
exploding  small  amounts  of  the  chlorimide  in  a  capacious  flask.  It 
melts  at  220 — 237°,  is  soluble  in  alcohol,  ether,  and  benzene,  less 
soluble  in  water  ;  it  could  not  be  obtained  quite  pure.  Bleaching 
powder  precipitates  carboriyltetrachlorojjhenolchlorimide  from  the  solu- 
tion in  glacial  acetic  acid. 

Carbonylbromamidophenol  (m.  p.  186 — 187°)  when  treated  with 
chlorine  water,  yields  a  chlorimide,  C7H3ClBrN'02,  which  melts  at 
118 — 120°  and  resembles  the  other  chlorimides. 

Carbonyldibromamidophenol,  C7H3Br2"N"02,  obtained  by  the  action  of 
an  excess  of  bromine- water  on  carbonylamidophenol,  crystallises  from 
alcohol  in  plates  which  melt  at  243 — 245°  with  partial  decomposition. 
It  is  insoluble  in  cold  water.  The  silver  salt  forms  white  needles. 
The  chlorimide,  C7ll2Br2ClN02,  crystallises  in  large  needles  melting  at 
120°.  jsr.  H.  M. 

Secondary  Diamines  containing  an  Ethylene-group.    By  A. 

CoLSON  (Bull.  Sac.  Gkim.,  48,  799—802  ;  compare  this  vol.,  p.  139). — 
Ethylene  orthoditolyldiamine,  C2H4(C7H8N)2,  is  prepared  by  heating  a 
mixture  of  orthotoluidine  and  ethylene  bromide.  It  is  crystalline, 
dissolves  in  ether  (7  parts),  cold  alcohol  (10  to  12  parts),  and  boiling 
water  (300  parts).  The  alcoholic  solution  (not  the  aqueous)  reacts 
with  acidified  methyl-orange.  The  hydrobromide  forms  white  crystals 
soluble  in  30  parts  of  boiling  water ;  the  hydrochloride  is  sparingly 
soluble.  N.  H.  M. 

Action  of  Nitrous  Acid  on  some  Organic  Bases.  Dinitroso- 
benzenylamidine.  By  W.  Lossen  and  F.  Mierau  {Ber.,  21,  1250 — 
12^6).— Benzenylamidine  nitrite,  N'H2-CPh-]S'H,HN02  +  H2O,  is 
obtained  by  evaporating  a  neutral  solution  of  benzenylamidine  hydro- 
chloride with  sodium  nitrite.  It  forms  well-defined  plates  which  lose 
their  water  of  crystallisation,  and  are  gradually  decomposed  at  64° ; 
heated  at  a  higher  temperature,  it  yields  benzonitrile,  nitrogen,  and 
water.  It  is  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether ;  it  shows  all  the  properties  of  a  nitrite. 

Dinitrosobenzenylamid.inebenzenylamidine,  CuHuNeOo,  is  formed  by 
the  action  of  nitrous  acid  on  benzenylamidine  in  an  acid  solution.  It 
crystallises  in  leaves  which  are  sparingly  soluble  in  cold  water  or 
alcohol,  more  readily  in  hot  water,  very  readily  in  hot  alcohol,  but 
almost  insoluble  in  ether.  It  explodes  when  heated  at  178°,  and  is 
decomposed  by  an  excess  of  acid  with  evolution  of  gas. 

Potassium,  dinitrosobevzenylamidine,  C7H5KN2(NO)2,  is  obtained  by 
adding  potash  to  a  hot  alcoholic  solution  of  the  preceding  compound. 


ORGANIC  CHEMISTRY.  685 

It  crystallises  in  needles  which  are  readily  soluble  in  water,  sparingly 
in  alcohol,  and  insoluble  in  ether.  In  the  dry  state,  the  salt  is  very 
explosive,  but  in  aqueous  solution  can  be  boiled  without  any  decompo- 
sition taking  place.  An  aqueous  solution  gives  precipitates  with  barium 
chloride,  lead  acetate,  and  mercurous  nitrate;  ammonia,  hydroxyl- 
amine  hydrochloride,  and  methylaniline  hydrochloride  throw  down 
precipitates  of  slender,  colourless  needles.  The  metallic  precipitates 
are  explosive  in  the  dry  state.  An  aqueous  magenta  solution  pro- 
duces a  voluminous,  dark-red  precipitate. 

Silver  dinitrosohenzenylamidine,  CTE.^k.g(J^0)^2,  is  also  very  explo- 
sive. F.  S.  K. 

Mixed  Diazo-compounds.  By  H.  Goldschmidt  and  J.  Holm 
(Ber.,  21,  1016— 1026).— Diazobenzenehenzylamine,  PhNa'NH-CH.Ph, 
is  formed  by  the  action  of  diazobenzene  chloride  on  benzylamine  ;  it 
crystallises  from  hot  light  petroleum  in  pale-yellow,  thin,  transparent 
leaves,  melting  at  72°,  and  is  readily  soluble  in  ether,  benzene,  and 
alcohol.  This  compound,  like  its  higher  homologues,  is  very  readily 
acted  on  by  acids  ;  when  boiled  with  hydrochloric  acid,  it  behaves  like 
a  mixture  of  diazobenzenehenzylamine  and  diazobenzylaniline. 

Paradiazotoluenehenzylamine,  C6H4Me*N2'NH*CH2Ph,  is  obtained  by 
the  action  of  paradiazotoluene  chloride  on  benzylamine ;  it  forms 
slightly  yellowish  leaves  melting  at  77°,  and  is  readily  soluble  in 
benzene,  alcohol,  and  ether.  When  boiled  with  hydrochloric  acid, 
it  reacts  like  a  mixture  of  diazobenzyltoluidine  with  a  smaller  quan- 
tity of  diazotoluenebenzylamine. 

Orthodiazotoluenebenzylamine  is  obtained  in  the  form  of  a  dark- 
37-ellow  oil  by  the  action  of  orthodiazotoluene  chloride  on  benzylamine. 

(3-Diazonaphthalenehevzylamine,  CioH7*]S'2'N^H*CH2Ph,  is  produced 
by  the  action  of  /^-diazonaphthalene  chloride  on  benzylamine  ;  it 
separates  from  ether  and  benzene  in  brownish  crystals  melting  at 
110°. 

New  Method  for  Determining  the  Constitution  of  Mixed  Diazoamido- 
compounds. — When  the  reaction  product  of  diazobenzene  chloride  and 
benzylamine  is  dissolved  in  benzene,  warmed  for  a  few  minutes  with 
1  mol.  of  phenyl  isocyanate,  and  the  benzene  evaporated  in  a  vacuum, 
a  product  is  obtained  which  crystallises  from  alcohol  in  long,  slender, 
snow-white  needles  melting  at  119°.  Analysis  showed  that  this  com- 
pound consists  of  1  mol.  of  phenyl  isocyanate  in  combination  with 
1  mol.  of  the  diazoamido-compound.  Two  formulas  are  possible  for 
this  substance,  NHPh-CO-N(GH2Ph)N2Ph  and 

NHPh-CO-NPh-Na-CHaPh. 

When  boiled  with  hydrochloric  acid,  it  yields  benzylphenylcarbamide, 
phenol,  and  a  small  quantity  of  benzyl  chloride,  which  shows  that  the 
first  formula  is  the  correct  one.  The  diazoamido-compound  is  there- 
fore diazohenzenehenzylamine. 

Similarly,  the  condensation-product  of  paradiazotoluene  chloride 
and  benzylamine  yields  with  phenyl  isocyanate  a  compound  C21H20N4O, 
which  crystallises  from  alcohol  in  slender,  white  needles  melting  at 
115 — 116°.     By  boiling  this  substance  with  hydrochloric  acid,  benzyl- 
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phenylcarbamide,  paracresol,  and  a  small  quantity  of  benzyl  chloride 
are  obtained,  showing  that  the  diazoamido-compound  is  paradiazo' 
toluenehenzylamine.  From  these  experiments,  it  follows  that  the  reac- 
tion between  diazochlorides  and  benzylamine  is  normal. 

BiS'paradiazotoluene-ethylamine,  NEt(N2*C6H4Me)2,  is  formed  by  the 
action  of  paradiazotoluene  chloride  on  ethylamine.  It  crystallises 
from  ether  in  bright-yellow,  transparent  needles  v/hich  melt  at  121° 
with  copious  evolution  of  gas ;  it  is  readily  soluble  in  ether,  benzene, 
and  hot  light  petroleum,  sparingly  in  ether  and  cold  light  petroleum. 
When  boiled  with  dilute  sulphuric  acid,  it  yields  paratoluidine,  para- 
cresol, ethylamine,  ethyl  alcohol,  and  nitrogen.  F.  S.  K. 

Substitution-products  of  Parazotoluene,  By  J.  Y.  Jaxovsky  and 
K.  Reimann  (Ber.,  21,  1218—1219;  compare  Abstr.,  1887,  479).— 
Three  substitution-products  are  obtained  by  the  action  of  bromine  on 
parazotoluene  in  glacial  acetic  acid  solution. 

4      2         1  4 

Orthohromazotoluene,  C6H3MeBr-N2-C6H4Me,  separates  from  the 
glacial  acetic  acid  solution  and,  after  recrystallising  from  alcohol,  is 
obtained  in  golden-orange-coloured,  rhombic  plates  melting  at  139°. 

4     2         1  4       3 

Bromazotoluenesulphonic  acid,  CeHaMeBr-Na'CeHsMe'SOsH  -(-  l^HjO, 
is  formed  by  acting  on  the  preceding  compound  with  sulphuric  acid 
containing  sulphuric  anhydride.  It  yields  very  characteristic  salts 
which  are  mostly  sparingly  soluble  in  water.  The  potassium  salt, 
CuHi2Brl^2*S03K,  crystallises  in  rhombic  prisms.  The  sodium  salt 
forms  large,  anhydrous,  shining,  golden  prisms.  The  copper  and 
cadmium  salts  are  yellow,  crystalline  compounds.  Paratoluidineortho- 
sulphonic  acid  and  metabromoparatoluidine  are  obtained  when  the 
acid  is  treated  with  tin  and  hydrochloric  acid. 

Metahrom azotoluene  remains  in  the  mother- liquor  from  the  ortho- 
compound,  and  is  precipitated  on  adding  water.  It  crystallises  from 
alcohol  in  small,  orange-yellow  leaflets  which  are  readily  soluble  in 
ether,  acetone,  and  benzene,  and  melt  at  128°.  When  treated  with 
alcoholic  ammonia  and  hydrogen  sulphide,  a  hydrazobromotoluene, 
melting  at  113°,  is  obtained.  It  jnelds  a  sulphonic  acid,  the  sodium, 
potassium,  and  copper  salts  of  which  are  readily  soluble,  and  the  acid, 
when  reduced  with  tin  and  hydrochloric  acid,  gives  paratoluidinemeta- 
sul phonic  acid  [Me  :  SO3H  :  NH2  =  1:3:4]  and  orthobromopara- 
toluidine   [Me  :  Br  :  NH2  =  1:2:4],  melting  at  20—23°. 

The  bromazotoluenesulphonic  acid  previously  described  (loc.  cit.) 
must  have  the  constitution  [Me  :  Br  :  N2 :  SO3H  :  Me  =  4:3:1:3:4]. 

Dimetadibromazotoluene,  !N'2(C6H3BrMe)2  [Me  :  Br  :  N  =  1  :  2  :  4], 
is  contained  in  the  mother-liquor  from  the  metabromazotoluene.  It 
is  a  yellow,  crystalline  compound  melting  at  75°.  When  reduced,  it 
yields  orthobromtoluidine  melting  at  25°.  F.  S.  K. 

Action  of  Carbonyl  Chloride  on  Hydrazides.  By  M.  Freund 
and  B.  B.  Goldsmith  (Ber.,  21,  1240 — 1244). — Malonyl  hydrazide, 
CH2(CO*NH-NHPli)2,  obtained  by  heating  ethyl  malonate  or  malon- 
amide  with  phenylhydrazine,  crystallises  from  dilute  alcohol  in  white 
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leaflets  wliicli  melt  at  187°,  are  insoluble  in  water,  but  dissolve  readily 
in  alcohol,  chloroform,  and  glacial  acetic  acid.  When  heated  with 
a  benzene  solution  of  carbonyl  chloride,  a  compound,  Ci7Hi2N'404,  is 
obtained  which  crystallises  from  glacial  acetic  acid  in  yellowish- 
coloured  leaves  melting  at  205°  ;  it  is  very  sparingly  soluble  in  water 
and  alcohol,  and  only  sparingly  soluble  in  benzene. 

Ethylmalonyl  hydrazide,  CHEt(CO'NH'NHPh).>,  prepared  by  heating 
ethylmalonamide  with  phenylhydrazine,  crystallises  from  glacial 
acetic  acid  in  white  needles  which  melt  at  233°;  it  is  sparingly  soluble 
in  alcohol  and  insoluble  in  water.  When  treated  with  carbonyl 
chloride,  it  yields  a  compound,  Ci9Hi6^404,  which  crystallises  from 
glacial  acetic  acid  or  alcohol,  and  melts  at  112 — 113°. 

Oxalyl  hydrazide  and  carbonyl  chloride  give  a  product,  Ci6Hio"N'404, 
which  is  not  acted  on  by  alkalis  or  concentrated  hydrochloric  acid, 
and  crystallises  in  microscopic  forms  melting  above  300°. 

Acetyl  hydrazide  and  carbonyl  chloride  yield  a  compound, 
Ci6Hi6lS'404,  which  crystallises  from  dilute  alcohol  in  white  prisms. 
It  melts  at  93 — 94°,  and  can  be  distilled  without  decomposition. 

F.  S.  K. 
Action  of  Carbamide  on  Hydrazines.  By  A.  Pinner  {Ber.,  21, 
1219 — 1227  ;  compare  Abstr.,  1887,  1042  ;  also  Skinner  and  Ruhe- 
mann,  this  vol.,  p.  274). — Phenylurazole  is  formed  by  heating  phenyl- 
semicarbazide  with  carbamide  (2  mols.)  at  150 — 160° ;  also  by 
heating  a  mixture  of  phenylhydrazine  hydrochloride  and  biuret 
suspended  in  amyl  alcohol. 

Orthotolylsemicarhazide,  CsHn^sO,  is  produced  when  orthotolyl- 
hydrazine  is  heated  with  carbamide  (2  mols.).  It  crystallises  in 
flat,  compact  needles  melting  at  159 — 160°,  is  tolerably  readily  soluble 
in  water,  sparingly  in  alcohol,  and  insoluble  in  ether  and  benzene.  It 
reduces  Fehling's  and  ammoniacal  silver  solution. 

Orthotoh/lurazole,  CgHgN'sOo,  is  obtained  by  heating  tolylhydrazine 
hydrochloride  with  carbamide  (4  mols.).  It  forms  white  leaflets 
which  melt  at  170°  and  dissolve  readily  in  hot,  tolerably  readily  in 
cold  water.  It  dissolves  in  dilute  alkalis  and  ammonia,  forming 
reddish  solutions. 

Paratolylsemicarhazide  crystallises  in  shining  leaves  melting  at 
157 — 158°.  It  is  only  sparingly  soluble  in  cold  water,  but  dissolves 
rather  easily  in  alcohol  and  hot  water.  It  reduces  ammoniacal  silver 
and  alkaline  copper  solutions. 

Paratolylurazole  crystallises  in  slender,  yellowish  needles  which 
melt  at  274°  with  decomposition.  It  is  very  sparingly  soluble  in 
both  hot  and  cold  water. 

cn-Naphthfilsemicarhazide,  C]oH7NE[*NH*CONIl2,  is  formed  when 
a  -  naphthylhydrazine  hydrochloride  and  carbamide  are  heated 
together  at  140°.  It  crystallises  from  boiling  amyl  alcohol  in  thin, 
shining,  slightly  brownish  leaves  which  melt  at  231^  and  are 
insoluble  in  water  and  ether.  It  is  sparingly  soluble  in  alcohol, 
benzene,  ammonia,  and  dilute  alkalis,  and  reduces  Fehling's  solu- 
tion. 

^-Na/pMliylsemicarhazide  forms  thin  leaves  which  melt  at  225°  and 
towards  solvents  behaves  like  the  a-compound. 

2  z  2 
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Nitrons  acid  has  no  action  on  phenylurazole  ;  bromine  and  phos- 
phorous pentachloride  react  only  at  a  high  temperature  causing  com- 
plete decomposition. 

Dimethylphenylurazole,  C8H5Me2N302,  was  obtained  in  an  impure 
state  by  heating  the  urazole  with  potash,  methyl  iodide,  and  a  small 
quantity  of  methyl  alcohol.  It  crystallises  in  white  needles  melting 
at  90°. 

The  acfi^7/Z-derivative,  C^HsAcaNgOa,  crystallises  from  benzene  in 
white  needles  which  melt  at  141 — 149°,  and  are  insoluble  in  water. 

When  phenylsemicarbazide  is  heated  at  160 — 170°  for  four  to  five 
hours,  ammonia,  carbonic  anhydride,  carbon  monoxide,  and  benzene 
are  evolved  and  a  brownish,  vitreous  mass  remains.  This  residue 
consists  chiefly  of  unchanged  semicarbazide  mixed  with  a  considerable 
quantity  of  phenylurazole,  but  it  also  contains  a  new  compound  which 
remains  behind  in  the  form  of  a  white,  crystalline,  granular  mass 
when  the  residue  is  extracted  with  boiling  water.  This  compound 
has  the  empirical  formula  C7H6lS'20 ;  it  melts  at  almost  the  same 
temperature  as  phenylurazole  (264°)  and,  like  the  latter,  dissolves 
readily  in  alkalis  and  ammonia  ;  it  is,  however,  very  sparingly  soluble 
in  hot  water,  hot  alcohol,  and  other  solvents.  It  dissolves  in  ammonia 
without  change,  but  when  precipitated  from  its  solution  in  soda  it 
melts  at  231°.  F.  S.  K. 

Phenosafranine.  By  P.  Barbie r  and  L.  Yigxon  (Bull.  Soc.  Ghim., 
48,  338 — 342). — When  a  mixture  of  paraphenylenediamine  and 
aniline  (eq.  mols.)  is  oxidised  at  a  low  temperature,  a  blue  compound 
is  obtained  which  changes  gradually  at  the  ordinary  temperatures, 
instantly  at  100°,  into  phenosafranine.  Owing  to  its  instability,  the 
blue  compound  could  not  be  analysed,  but  its  conversion  into  pheno- 
safranine is  shown  to  take  place  without  addition  or  elimination  of 
any  substance.  It  is  converted  by  the  action  of  zinc  and  hydrochloric 
acid  at  a  low  temperature  into  aniline  and  a  new  leuco-base  which, 

when   exposed  to    air,   yields    amidopJienazrne,    CeH^^  |  \C6H3*NH2, 

the  hydrochloride  of  which  crystallises   in  slender,  violet-red  needles. 
When  this  is  reduced  with  zinc  and  hydrochloric  acid,  the  leuco-base, 

C6H4<]^TT^C6H3']S'H2,  is  obtained.     By  oxidising  this  leuco-base  in 

presence    of  aniline    at   a   low  temperature,  the  blue   compound   is 
regenerated. 

CeH3(NH2) 

The   constitutional   formulae,  N^ ^NCl'CsHi-NHa    and 

CeHi  — 

C6H3(NH2) 

N^ ^NCl-NHPh,    are  ascribed  to  safranine    and  to  the 

—  CeHi  — ' 
blue  compound  respectively.  N.  H.  M. 

Alkylformanilides.    By  A.  Pictet  and  P.  Cr^pieux   (Ber.,  21, 
1106 — 1111). — Alkylformanilides  can  readily  be  prepared  by  dissolv- 
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ing  formanilide  (1  mol.)  in  a  small  quantity  of  alcohol,  adding  the 
alkjl  bromide  (1  mol.),  and  finally  an  alcoholic  solution  of  potassium 
hydroxide  (1  mol.)  ;  the  reaction  takes  place  either  in  the  cold  or  on 
gently  warming.  The  method  devised  by  Norton  and  Livermore 
(Abstr.,  1887,  1038)  for  the  preparation  of  methylformanilide  cannot 
be  employed  for  the  preparation  of  its  homologues,  since  sodium 
formanilide  does  not  react  either  with  ethyl  bromide  or  with  isopropyl 
bromide.  The  alkylformanilides  are  colourless,  odourless,  strongly 
refractive  liquids,  which  do  not  solidify  in  a  freezing  mixture,  boil  at 
the  same  temperatures  as  the  corresponding  alkylacetanilides,  and 
are  insoluble  in  water,  sparingly  soluble  in  light  petroleum,  and 
readily  soluble  in  the  usual  solvents.  On  distillation,  they  decompose 
slightly  with  formation  on  the  one  hand  of  carbonic  oxide-  and  the 
correspondmg  alkylaniline,  and  on  the  other  of  alcohol  and  benzo- 
nitrile  or  phenylcarbamine ;  when  heated  at  100^  with  alcoholic 
potash  or  concentrated  hydrochloric  acid,  they  are  readily  converted 
into  the  corresponding  alkylanilines, 

Methylformanilide  boils  at  253°  under  716  mm.  pressure,  and  has 
a  sp.  gr.  =  1-097  at  18°;  it  could  not,  however,  be  solidified  by 
prolonged  cooling  in  a  freezing  mixture  (compare  Norton  and 
Livermore,  loc.  cit.).  The  methylaniline  and  methylacetanilide  ob- 
tained from  it  boiled  at  191°  and  253°  respectively  under  712  mm. 
pressure.  Etliylformanilide  boils  at  258°  under  728  mm.  pressure, 
and  has  a  sp.  gr.  =  1*063  at  16°  ;  the  corresponding  ethylaniline  boils 
at  203*5°  under  712  mm.  pressure  and  ethylacetanilide  at  258°  under 
731  mm.  pressure.  Normal  propylformanilide  boils  at  267°  under 
731  mm.  pressure,  and  has  a  sp.  gr.  =  1044  at  16°.  The  propyl- 
aniline  derived  from  it  boils  at  219*5°  at  716  mm.  pressure,  has  a 
sp.  gr.  =  0*949  at  18°,  and  yiehls  a  nitrosamin^  which  does  not 
solidify  in  a  freezing  mixture  (compare  Dobner  and  v.  Miller,  Abstr., 
1884,  1375)  ;  its  acetyl-derivative  boils  at  266°  under  712  mm. 
pressure,  and  crystallises  from  light  petroleum  or  ether  in  large 
hexagonal  scales  melting  at  47 — 48°.  Isopropylformanilide  boils  at 
261 — 263°  under  720  mm.  pressure.  The  corresponding  isoprojoyl- 
aniline  is  a  colourless  liquid,  which  boils  at  209 — 210°  under  712  mm. 
pressure,  and  forms  an  oily  nitrosamine  and  a  platinochloride  crystal- 
lising in  thick,  yellowish-red  prisms  ;  its  ace^?/Z-derivative  boils  at 
262 — 263°  under  712  mm.  pressure,  and  crystallises  from  light 
petroleum  in  large,  transparent  tables  having  a  camphor-like  odour 
and  melting  at  39°.  Isobutylformanilide  boils  at  274°  under  731  mm. 
pressure.  The  isobutylaniline  derived  from  it  boils  at  229—230° 
under  716  mm.  pressure,  and  has  a  sp.  gr.  =  0*94  at  18°  ;  its  acetyl- 
derivative  boils  at  272—273°  under  712  mm.  pressure,  and  does  not 
solidify  in  a  freezing  mixture.  IsoamylformaniUde  does  not  solidify  at 
—  12°,  boils  at  285 — 286°  under  728  mm.  pressure,  and  has  a  sp.  gr. 
=  1*004  at  16°.  The  corresponding  isoamylaniline  boils  at  252*5° 
under  730  mm.,  and  at  244*5°  (uncorr.)  under  712  mm.  pressure,  has 
a  sp.  gr.  =  0*928  at  15°"  and  yields  an  acetyl-derivative  boiling  at 
287°  under  730  mm.  pressure.  Benzylformayiilide  decomposes  on 
distillation  into  carbonic  oxide  and  benzylaniline.  The  determina- 
tions of  the  boiling  points  were  made  with  the  thermometer  immersed 
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in  the  vapour,  and  the  specific  gravity  determinations  are  referred  to 
the  density  of  water  at  4". 

Acetanilid«  boils  at  301*5°  (corr.)  under  725  mm.  pressure. 

W.  P.  W. 

Benzoylaldehyde.  By  L.  Claisen  and  L.  Fischer  (7?er.,  21, 
1135 — 114U;  compare  Abstr.,  1887,  940). — When  an  ethereal  solution 
of  benzoylaldehyde  is  treated  with  a  solution  of  ammonium  acetate  in 
acetic  acid,  a  derivative,  CieHuNOz,  is  obtained,  which  crystallises  in 
bright-yellow,  hair-like  needles,  melts  at  219 — 220°,  and  is  sparingly 
soluble  in  all  the  ordinary  solvents.  The  methylanilide  of  benzoyl- 
aldehyde, CgHvO-NMePh,  forms  compact  white  crystals  melting  at 
103°,  and  the  henzylanilide,  CgHvO-NPhCTH?,  forms  yellowish-white 
crystals,  and  melts  at  130°.     The  6ew2;enen2:o-derivative, 

COH-CHBz-N^Ph, 

crystallises  in  yellowish-red  prisms,  and  melts  at  103°.  When 
treated  with  phenylhydrazine,  benzoylaldehyde  yields  a  white, 
crystalline  phenylhydrazone,  CHsBz'GHiN'aHPh,  melting  at  118 — 120°, 
which  on  distillation  yields  a  diphenylpyrazole  identical  with  that 
prepared  by  Beyer  and  Claisen  (Abstr.,  1887,  944). 

The  authors  have  failed  to  obtain  the  acetal  of  benzoylaldehyde  by 
heating  a  mixture  of  ethyl  orthoforraate  and  acetophenone  either  alone 
or  with  acetic  anhydride,  but  find  that  it  reacts  with  acetic  chloride 
even  in  the  cold  with  the  formation  of  triphenylbenzene.  The  reac- 
tion is  in  some  way  dependent  on  the  presence  of  these  three 
compounds,  since  triphenylbenzene  is  not  formed  when  acetophenone 
is  treated  with  acetic  chloride,  with  ethyl  orthoformate,  or  with  a 
mixture  of  ethyl  formate  and  acetic  chloride.  W.  P.  W. 

Benzenetriphenazine.  By  Nietzki  and  A.  W.  Schmidt  (Ber.,  21, 
1227—1230;  compare  Nietzki  and  Kehrmann,  Abstr.,  1887,  473).— 

DiJiydroxyquinonephenazine,  CHi^  |  ^C6(OH)202  [OH  :  0  :  0  :  OH  = 

1:2:3:  4],  is  produced  when  a  solution  of  sodium  rhodizonate  in 
dilute  hydrochloric  acid  is  mixed  with  an  equivalent  quantity  of  an 
orthophenylenediamine  salt.  It  forms  reddish-brown  needles,  which 
dissolve  in  dilute  alkalis  with  a  violet  colour,  but  are  sparingly 
soluble  in  acetic  acid  and  indifferent  solvents. 

Diquinoylphenazine,    C6H4^  ]  ^CeOi,   is   formed   by   the  action   of 

oxidising  agents,  such  as  dilute  nitric  acid,  ferric  chloride,  &c.,  on  the 
preceding  compound.  It  exists  only  as  the  hydrate,  and  when  dried 
at  100°  has  the  composition  Ci2H4N204,3H.,0 ;  it  forms  slightly 
yellowish  needles,  which  are  only  sparingly  soluble  in  water  and 
acetic  acid.  It  is  decomposed  when  boiled  with  water,  and  is 
converted  into  dihydroxyqninonephenazine  when  treated  with 
sulphurous  acid. 

Benzenetriphenazine,  C6(N2C6H4)3,  is  obtained  by  warming  diquinoyl- 
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phenazine  (1  mol.)  with  a  dilute,  aqueous  solution  of  ortbophenylene- 
diamine  sulphate  (2  mols.).  It  is  only  sparingly  soluble  in  most 
solvents,  but  dissolves  rather  easily  in  hot  aniline ;  this  solution 
on  cooling  deposits  reddish-brown  needles,  which  consist  of  benzene- 
triphenaziue  in  loose  combination  with  aniline.  On  washing  with 
alcohol  or  water,  these  crystals  are  resolved  into  their  constituents. 
When  the  compound  is  dissolved  in  glacial  acetic  acid  and  a  few 
drops  of  concentrated  hydrochloric  acid  added,  an  orange-red  salt 
is  precipitated,  but  dissolves  again  on  boiling.  The  solution,  on 
cooling,  deposits  triphenazine  in  greenish-yellow  needles  which  do  not 
melt,  but  sublime  partially  without  decomposition  at  a  high  tempera- 
ture. It  is  a  very  feeble  base,  and  combines  only  with  very  con- 
centrated acids  to  form  orange-yellow  salts  which  are  decomposed  by 
water. 

Orthophenylenediamine  sulphonic  acid  and  rhodizonic  acid  yield  a 
monazine,  Ci2HgN204*HS03,  crystallising  in  brownish-yellow  needles 
which  are  soluble  in  hot  water.  F.  S.  K. 

Action  of  Ethyl  Oxalate  on  Acetophenone.  By  E.  Bromme 
and  L.  Claisen  (Ber.,  21,  1131 — 1135).— When  treated  with  aqueous 
alkalis,  ethyl  benzoyl  pyruvate  decomposes  for  the  most  part  into 
acetophenone,  ethyl  alcohol,  and  the  corresponding  oxalate  (Abstr., 
1887,  944),  and  a  like  decomposition  occurs,  although  to  a  less  extent, 
when  a  solution  of  potassium  hydroxide  in  absolute  alcohol  is 
employed  to  effect  the  saponification.  A  good  yield  of  benzoyl  pyruvic 
acid  can,  however,  be  obtained  without  the  intermediate  formation  of 
the  ethyl  salt  by  adding  a  mixture  of  ethyl  oxalate  and  aceto- 
phenone in  molecular  proportion  to  a  warm  alcoholic  solution  of 
sodium  (2  at.  props.),  heating  for  half  an  hour,  and  after  removal  of 
the  alcohol  by  distillation,  treating  the  product  with  water.  The 
solution  of  the  sodium  salt  is  then  freed  from  any  ethyl  benzoyl- 
pyruvate  or  oxalyldiacetophenone  by  acidification  with  acetic  acid, 
and  the  acid  finally  precipitated  by  the  addition  of  hydrochloric  acid. 
The  authors  consider  it  probable  that  the  action  of  the  acetophenone  on 
the  unstable  double  compound  of  ethyl  oxalate  with  sodium  ethoxide, 
ONa-C(OEt)2'C(OEt)20Na,  results  in  the  formation  of  the  compound 
CHBz:C(0Na)-C(0Et)2-CNa,  which  on  treatment  with  water  yields 
ethyl  alcohol  and  disodium  benzoylpyruvate.  Benzoylpyruvic  acid 
crystallises  with  1  mol.  H2O  in  short,  white  prisms,  melts  at  156 — 
158°  with  the  evolution  of  carbonic  anhydride,  and  is  readily  soluble 
in  methyl  and  ethyl  alcohol,  sparingly  soluble  in  benzene  and  water. 
It  is  a  strong  acid ;  and  forms  with  alkalis  both  normal  and  basic  salts, 
the  first  of  which  are  comparatively  stable,  whilst  the  latter  when 
boiled  with  water  decompose  into  acetophenone  and  the  corresponding 
oxalate.  Ferrous  sulphate  gives  with  dilute  solutions  of  the  sodium 
salt  an  evanescent,  dai'k  violet-red  coloration,  or  with  more  con- 
centrated solutions  a  dark-blue  precipitate,  which  rapidly  becomes 
greyish-blue,  and  finally  brown;  the  mercury  salt  crystallising  in 
colourless,  lustrous,  slender  prisms  is  also  characteristic.  The  aniline- 
derivative,  CH2Bz*C(NPh)'C00H,  crystallises  in  citron-yellow 
prisms,  and  melts  at  168 — 170°  with  decomposition. 
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Oxalyldiacetophenone,  CHzBz'CO'CO'CHzBz,  is  best  obtained  by 
adding  to  a  mixture  of  anhydrous  ether  and  sodium  ethoxide  (2  mols.) 
free  from  alcohol  and  cooled  at  0"^,  first  acetophenone  ('2  mols.)  and 
then  ethyl  oxalate  (1  mol.),  and  allowing  the  product  to  remain  for 
several  days ;  the  resulting  yellow  salt  is  then  dissolved  in  water,  and 
decomposed  by  treatment  with  acetic  acid.  It  crystallises  from 
chloroform  or  acetic  acid  in  lustrous,  long,  yellow  prisms,  melts  at 
179 — 180°,  and  is  sparingly  soluble  in  alcohol,  ether,  benzene,  and 
light  petroleum.  Alkalis  dissolve  it  with  a  yellow  colour,  and  its 
solutions  give  a  dark  brownish-red  coloration  with  alcoholic  ferric 
chloride.  W.  P.  W. 

Benzoylacetone.  By  L.  Claisen  and  0.  Lowman  (Ber.,  21,  1149 
— 1157). — When  the  sodium  salt  of  benzoylacetone  is  treated  with 
hydroxy] amine,  a  crystalline  compound  is  obtained,  which  melts  at 
67 — 68°,  and  has  all  the  properties  of  the  compound  described  as  an 
oxime  by  Ceresole  (Abstr.,  1884,  1167).  On  analysis,  however,  its 
composition  is   found   to  be    doHgON,  and  on  account  of  its   great 

CPh'N  — 
stability  the  authors  ascribe  to  it  the  formula  <Cf<u-n\r  x'O,  regard- 
ing it  as  a  derivative  of  a  new  class  of  compounds,  the  monazoles. 

Homologues  of  benzoylacetone  of  the  type  CHRAcBz  could  not  be 
obtained  by  prolonged  digestion  of  sodium  benzoylacetone  with  ethyl 
iodide  and  alcohol  on  a  water-bath  ;  whilst  treatment  of  the  ketone,  first 
with  alcoholic  potassium  ethoxide,  and  then  with  ethyl  iodide,  results 
in  the  formation  of  ethyl  benzoate  and  ethylacetophenone.  Ethyl 
henzoylaceto7i,e,  C12H14O2,  can,  however,  be  prepared  by  heating  a 
solution  of  benzoylacetone  in  benzene  with  the  equivalent  quantity  of 
sodium  wire  until  the  whole  is  converted  into  the  sodium-derivative 
of  the  ketone,  and  then  digesting  the  product  with  ethyl  iodide ;  it  is 
a  colourless  oil  boiling  at  265 — 270°. 

Contrary  to  expectation,  the  authors  find  that  acetic  chloride  does 
not  react  with  the  sodium-derivative  of  dibenzoylmethane,  and  in  view 
of  the  fact  that  Fischer  and  Billow's  dibenzoylacetone  is  not  further 
acted  on  by  sodium  in  boiling  toluene  (Abstr.,  1885,  1237),  and  that 
tribenzoylmethane  does  not  yield  a  tetrabenzoyl-derivative  when 
treated  with  sodium  ethoxide  and  benzoic  chloride,  they  suggest  that 
the  sodium-derivatives  of  diketones  may  have  the  formula 
R*CO*CH!C(ONa)ll'.     Further  experiments  are  promised. 

The  remainder  of  the  paper  is  devoted  to  a  discussion  of  the 
theory  of  the  formation  of  ethyl  acetoacetate  advocated  by  the 
authors  (Abstr.,  1887,  584,  944  ;  compare  also  Armstrong,  Proc,  1887, 
79),  and  it  is  pointed  out  that  the  failure  to  obta,in  a  condensation 
compound  by  the  action  of  ethyl  isobutyrate  on  ethyl  oxalate  in  the 
presence  of  sodium  (Wislicenus,  Ber.,  20,  3396),  afl:'ords  confirmatory 
evidence  in  favour  of  the  theory,  since  ethyl  oxalate  cannot  yield 
derivatives  with  secondary  acids  if  the  reaction  proceeds,  as  the 
authors  suppose,  according  to  the  equation  C00Et*C(0Na)(0Et)2  + 
CH^R-COOEt  =  COOEfC(ONa):CR-COOEt  -h  2EtOH. 

W.  P.  W. 
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Phenylacetic  Acid  and  Benzyl  Cyanide.  By  A.  Meyer  (Ber., 
21,  1306 — 1316). — Methyl  dinitrophenylacetate, 

C6H3(N02)2-CH2-COOMe, 

crystallises  from  alcohol  in  long,  yellowish  needles,  melting  at  82°. 
Methyl  azohenzenedinitro'phenylacetate, 

C6H3(N02)2.C(N-NHPh)-COOMe, 

is  prepared  by  dissolving  methyl  dinitrophenylacetate  (1  gram)  in 
alcohol  (25  grams),  adding  a  solution  of  sodium  acetate  (5  grams)  in 
a  little  water,  and  carefully  treating  the  whole  with  a  solution  of  the 
calculated  amount  of  diazobenzene  chloride.  It  crystallises  from 
alcohol  in  golden-yellow  needles,  melting  at  182°. 

Benzylbenzyl  cyanide,  CHoPh-CHPh-CN,  is  obtained  by  treating 
benzyl  cyanide  with  sodium  dissolved  in  10  parts  of  absolute  alcohol  j 
and  after  half  an  hour  the  product  is  heated  for  some  hours  at  120"^ 
witb  benzyl  chloride.  The  whole  is  then  treated  with  water,  extracted 
with  ether,  and  the  oil  obtained  by  evaporating  the  ether  distilled ; 
it  crystallises  from  dilute  alcohol  in  white  needles  readily  soluble  in 
ether,  melts  at  58°,  and  boils  without  decomposition  at  about  335". 
Phetiylacetamide  (which  melts  at  156°  and  boils  at  28u"  to  300°, 
not  181—184",  Weddige,  /.  pr.  Ghem.  [2],  7,  100),  and  the  compound, 
CH2Ph-CHPh-C(NH-C7H0:NH,  are  also  formed  in  the  reaction. 
The  latter  crystallises  from  glacial  acetic  acid  in  white  needles  of  a 
silky  lustre  melting  at  182°. 

Benzyl  phenylacetic  acid,  CHaPh'CHPh-COOH,  is  prepared  by  boil- 
ing benzylbenzyl  cyanide  with  a  slight  excess  of  alcoholic  potash  for 
\\  days.  It  dissolves  readily  in  dilute  alcohol  and  ether,  and  in 
much  hot  water,  from  which  it  crystallises  in  lustrous  needles  which 
melt  at  91°  and  boil  at  330 — 340°.  The  silver  salt  is  an  insoluble 
powder.  The  calcium  salt  with  1  mol.  H2O  crystallises  in  white 
needles  readily  soluble  in  hot  water  and  in  alcohol.  The  barium  and 
zinc  salts  are  described.  The  methyl  salt  crystallises  in  needles  melt- 
ing at  34"^  ;  the  ethyl  and  propyl  salts  are  oils,  and  boil  at  325°  and 
338 — 339°  respectively.  The  amide  crystallises  in  needles  which 
melt  at  133 — 134°,  and  dissolve  readily  in  alcohol  and  ether. 

Isomtrosohenzyl  cyanide,  CN"CPh!N'OH,  is  formed  when  a  cooled 
alcoholic  solution  of  sodium  ethoxide  and  benzyl  cyanide  is  saturated 
with  nitrous  acid.  It  crystallises  from  water  in  white  plates  which 
melt  at  129°,  and  dissolve  readily  in  alcohol,  ether,  and  hot  alcohpl. 
The  silver  salt,  CN'CPh!N*OAg,  forms  sparingly  soluble  yellow 
crystals.  When  the  cyanide  is  saponified,  isonitrosophenylacetic  acid 
(m.  p.  127—128°,  Muller,  Abstr.,  1884,  1129)  is  obtained. 

Benzylphenylacetic  acid  has  the  same  constitution  as  "Wurtz's 
dibenzylcarbuxylic  acid  {Annalen,  Suppl.  8,  51)  and  Oglialoro's 
phenylhydrocinnamic  acid  (Abstr.,  18?9,  641),  to  which  lower  melting 
points  are  ascribed.  N.  H.  M. 

Derivatives  of  Orthophthalaldehydic  Acid.  By  S.  Racine 
(Gompt.  rend.,  106,  947 — 949). — With  carbamide,  orthophthaldehydic 
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acid  readily  forms  a  ureide  which  is  deposited  in  slender  needles  even 
from  very  dilute  solutions.     It  has  the  composition 

COOH-CeHrCHlN-CO-NH^, 

and  is  insoluble  in  cold  water,  alcohol,  or  ether,  but  dissolves  readily 
in  boiling"  water,  and  to  a  slight  extent  in  boiling  alcohol.  It  is 
easily  soluble  in  alkaline  hydroxides  and  carbonates,  and  when  heated 
with  sodium  hydroxide  it  evolves  ammonia.  It  melts  at  240°  with 
evolution  of  ammonia  and  formation  of  a  yellow  substance  which  has  not 
yet  been  examined.  The  silver  salt  is  readily  soluble  in  boiling  water 
from  which  it  separates  in  slender  needles.  The  barium  and  calcium 
salts  are  almost  insoluble  in  water  whether  hot  or  cold.  No  dibro- 
mide  was  obtained  by  the  action  of  bromine  on  the  ureide.  When 
the  sodium  salt  is  mixed  with  hydroxylamine  hydrochloride,  it  yields 
benzaldoximo-orthocarboxylic  acid  (Abstr.,  1887,  951). 

When  dibromophthalide  and  anhydrous  sodium  acetate  are  heated 
together,  a  neutral  substance  is  obtained  similar  in  all  its  properties 
to  the  substance  which  is  formed  by  the  action  of  acetic  anhydride 
on  the  orthophthalaldehydic  acid  (loc.  cit).  C.  H.  B. 

Derivatives  of  Phenylparacoumaric  and  Methylatropic  Acids. 

By  A.  Cab  ELLA  {Ohem.  Gentr.,  1888,  34,  from  Bendi.  Accad.  Nap.  [2], 
1,  220 — 224). — Silver  phenyl'paracoumaTate^  dsHnOsAg,  is  almost 
insoluble  in  water,  and  very  stable.  The  methyl  salt  was  obtained  by 
passing  dry  hydrogen  chloride  through  a  solution  of  the  acid  in  meth}*! 
alcohol,  evaporating  and  crystallising  the  residue  from  weak  alcohol  ; 
it  forms  white  plates  melting  at  168 — 170°.  The  ethijl  salt,  CnHieOa, 
melts  at  151 — 152°,  and  is  obtained  by  heating  the  silver  salt  of  the 
acid  with  ethyl  iodide  at  110°. 

Silver  methylatropate,  CioHgOgAg,  is  moderately  soluble  in  hot  water, 
but  unstable.  J.  P.  L. 

Condensation  Products  from  ^-Anilldo-acids.  By  A.  Reissert 
(J5er.,  21,  1362—1391;  compare  Abstr.,  1885,  900;  1886,  551).— 
Anilidopyrotartaric  acid  can  most  readily  be  prepared  by  heating 
ethyl  anilidopyrotartaramate  (50  grams)  with  potassium  hydroxide 
(75  grams)  and  water  (200  grams)  in  a  reflux  apparatus  for  4  to  5 
hours ;  the  product  is  then  boiled  for  half  an  hour  without  a  con- 
denser, acidified  with  hydrochloric  acid,  and  converted  into  the  copper 
salt  which  is  then  decomposed  with  hydrogen  sulphide.  It  crystallises 
from  water  with  1  mol.  HoO,  in  lustrous,  white  prisms,  melts  at  111° 
in  its  water  of  crystallisation,  and  on  further  heating  becomes  solid, 
fusing  again  at  171°  with  decomposition.  When  it  is  heated  at  180° 
for  an  hour  in  a  closed  tnbe,  condensation  ensues  with  the  formation 
of  pyranilpyroic  anhydride,  and  a  syrupy  liquid  from  which  the  long, 
yellow  needles  of  the  former  can  readily  be  separated  ;  these  are  then 
purified  by  crystallisation  from  dilute  alcohol.  Inasmuch  as  anilido- 
pyrotartaric acid,  C00H-CMe(NHPh)-CH2-C00H,  yields  the  anhy- 
dride of  pyranilpyroic  acid,  which  on  oxidation  with  permanganate, 
is  converted  into  anUosuccinic  acid,  COOH-C(NPh)*CH/COOH,  the 
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author  considers  that  pyranilpyroic  acid  probably  has  the  formula 
CO<^pTT  >CMe*COOH,  and  that  it  assumes  the  labile  form, 

C-OH<|^^^>CMe-COOH, 

prior  to  the  formation  of  its  anhydride,  which  is  regarded  as  a  lactone 

of  the  formula  C=CH^CMe. 

Pyranilpyrolactoiie  (pyranilpyroic  anhydride)  can  also  be  obtained 
by  heating  citraconic  acid  and  aniline  in  molecular  proportion  at 
170°  until  the  decomposition  is  complete.  It  is  identical  with 
Gottlieb's  citraconanil  (Annalen^  77,  277),  melts  at  98°.  and  is  slig-htly 
volatile  with  steam.  It  dissolves  in  alkalis  forming  alkaline  salts  of 
pyranilpyroic  acid,  and  is  soluble  in  hot  mineral  acids  from  which  it 
crystallises  unchanged  on  cooling.     The  phenylhydrazidey 

CuHioNOa-N-^HaPh 

(compare  Wislicenus,  Abstr.,  1887,  489),  crystallises  in  small,  lustrous, 
pure  white  needles,  melts  at  158 — 159°,  and  is  readily  soluble  in 
alcohol  and  ether,  but  insoluble  in  water.  The  alkaline  salts  of 
pyranilpyroic  acid  decompose  readily  into  aniline  and  citraconic  acid 
when  gently  heated  with  mineral  acids,  and  the  acid  decomposes  in 
like  manner  when  warmed  with  mineral  acids  or  boiled  with  water. 
The  silver,  lead,  copper,  tin,  mercury,  and  iron  salts  were  prepared,  and 
are  sparingly  soluble  in  water.  On  treatment  with  acetic  chloride, 
acetic  anhydride,  phosphorus  oxy chloride,  or  phosphorus  pentachloride, 
the  acid  is  converted  into  pyranilpyrolactone ;  bromine  does  not  react 
with  it  in  the  cold,  and  no  definite  product  could  be  obtained  from  it 
by  the  action  of  sodium  and  ethyl  iodide. 

Anilsuccinic  acid,  C00H*C(N'Ph)*CH2*C00H,  is  formed  when 
pyranilpyroic  acid  (10  grams),  dissolved  in  the  calculated  quantity  of 
aqueous  soda  and  mixed  with  300  c.c.  of  water,  is  oxidised  by 
potassium  permanganate  (18  grams)  in  2  per  cent,  solution ;  after 
filtration,  the  product  is  treated  with  a  solution  of  copper  sulphate 
in  the  presence  of  sodium  acetate,  and  the  copper  salt,  after  drying, 
is  suspended  in  ether  and  decomposed  by  hydrogen  sulphide.  It 
crystallises  in  small,  lustrous  scales,  melts  at  151 — 152°,  is  readily 
soluble  in  alcohol  and  ether,  soluble  in  benzene  and  water,  sparingly 
soluble  in  light  petroleum,  and  on  boiling,  its  aqueous  solution 
decomposes  readily  into  acetic  and  oxanilic  acids.  The  acid  yields 
two  series  of  salts,  and  of  these  barium  hydrogen  ariilosuccinate  crystal- 
lising in  lustrous  scales,  and  sodium  anilosuccinate  crystallising  in  small 
scales  are  the  most  characteristic  ;  the  normal  salts  can  be  dried  at 
100°  without  decomposition,  but  the  hydrogen  salts  decompose  when 
heated,  yielding  the  corresponding  salt  of  l3-anilpropionic  acidj 

NPh:CH-CH2-C00H. 

This  acid  can  readily  be  obtained  from  its  copper  salt  by  treatment  with 
hydrogen  sulphide,  and  crystallises  from  water  in  stnall  needles,  con- 
taining -^  mol.  H-iO  ;  these  melt  at  153°  and  dissolve  readily  in  alcohol, 
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ether,  benzene,  and  chloroform,  but  only  sparingly  in  light  petroleum. 
It  is  more  stable  than  anilosuccinic  acid,  but  decomposes  in  an  analo- 
gous manner  into  formanilide  and  acetic  acid  when  boiled  with  acids 
or  alkalis.  The  barium^  with  1  mol.  H2O,  cojjper,  with  1  mol.  H2O, 
lead,  with  1  mol.  HoO,  and  silver  salts  are  crystalline.  When  heated 
for  some  time  at  170°,  both  anilosuccinic  acid  and  /3-anilopropionic  acid 
yield  7-ketodihydroquinoline  (this  vol.,  p.  277)  in  small  quantity 
together  with  carbanilide  and  oxanilide,  and  by  way  of  explanation  the 
author  assumes  that  /3-anilpropionic  acid,  prior  to  condensation, 
undergoes  intramolecular  change  with  the  formation  of  |3-anilidoacrylic 
acid. 

7-Ketodihydroquinoline,.  when  heated  with  acetic  anhydride,  forms 
an  acetyl-deviYSitiYe,  CgHeNO'Ac  [Ac  =1'],  which  crystallises  from 
alcohol  or  acetic  acid  in  small  needles,  melts  at  228°,  and  is  readily 
soluble  in  boiling  alcohol,  acetic  acid,  and  ether,  sparingly  soluble  in 
benzene  and  chloroform,  and  insoluble  in  light  petroleum  and  water. 
The  hydrazone,  CgHTNiNa^HPh,  crystallises  from  dilute  alcohol  in 
small,  bright-yellow  needles,  melts  at  168 '',  and  is  soluble  in  ether  and 
alcohol.  Since  7-ketodihydroquinoline  does  not  undergo  intramole- 
cular change  into  the  hydroxy- derivative  [OH  =  4'],  the  author  is  of 
opinion  that  ethyl  anilacetoacetate  (Conrad  and  Limpach,  Abstr., 
1887,  679)  would  not  yield  7-hydroxyquinaldine  if  it  had  the  constitu- 
tion NHPh-CMe'.CH-COOEt,  and  that  consequently  it  must  be 
regarded  as  ethyl  /3-anilbutyrate,  CMe(NPh)-CH2-C00Et,  which  by 

condensation  would  yield  the  pseudo-form,  C6H4<^^.pT^   ^^,      and 

finally  the  hydroxy- derivative. 

When  dry  pyranilpyroic  acid,  dissolved  in  hot  acetic  acid,  is  treated 
with  zinc-dust,  and  the  product  after  dilution  with  water  and 
neatralisation   is    extracted    with    ether,    dihydropyranilpyroic    acid, 

CH-OH<-^^^>CMe-COOH,  is  obtained.     This  crystallises  in  small, 

white  needles,  melts  at  143°,  and  is  soluble  in  alcohol  and  ether, 

sparingly  soluble  in  benzene,  chloroform,  and  water,  and  insoluble  in 

light  petroleum.     It  is  far  more  stable  than  pyranilpyroic  acid,  and 

can  be  boiled  with  alkalis  and  mineral  acids  without  decomposition. 

When  heated  above  its  melting  point,  or  when  treated  with  acetic 

chloride  or  acetic  anhydride,  it  is  converted  into  dihydropyranil}>yro- 

lactone,  CnHnNOj,  which  can  also  be  obtained  by  distilling  pji-anil- 

pyroic  acid  with  zinc-dust  in  a   current  of  carbonic  anhydride.     It 

forms    small    crystals,    melts    at    103°,    dissolves   readily    in    water, 

alcohol,  ether,  benzene,  and  chloroform,   but  only  sparingly  in  light 

petroleum,  and  is  converted  into  the  acid   without  decomposition  by 

boiling  with  alkalis.     When  treated  with  bromine-water,  either  in 

the  cold  or  at  100°,  dihydropyranilpyroic  acid  is  converted  into  the 

dihromide   of  desoxypyranilpyroic    acid,  CxiHuNOaBra,    a    colourless, 

crystalline    compound,    which   yields    hromodesoxypyranilpyroic   acid, 

NPh 
CBr<^piT_>CMe*COOH,  when  heated   with   aqueous   soda.      This 

melts  at  165°,  is  readily  soluble  in  alcohol  and  ether,  sparingly  soluble 
in  water,  and  is  destitute  of  basic  properties  ;  its  silver  salt  crystallises 
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in  small,  lustrous  forms  whicli  rapidly  decompose.  Deftoxypyranilpyroic 
acid,  CiiHiiNOa  +  l-JHsO,  is  obtained  from  the  bromo-derivative  by- 
treatment  with  sodium  amalgam  and  water,  and  forms  small  crystals 
which  melt  at  136°,  and  are  soluble  in  alcohol  and  water,  readily 
soluble  in  ether,  and  sparingly  in  benzene  and  light  petroleum. 

The  compound  which  is  obtained  along  with  pyranilpyrolactone  by 
the  decomposition  of  anilidopyrotartaric  acid  at  180°  has  the  formula 
C20H18N2O3,  and  is  separated  from  the  former  by  treatment  with  ether 
until  the  residue,  consisting  of  small  scales,  is  white  and  free  from 
the  lactone.  It  crystallises  from  absolute  alcohol  in  lustrous,  white 
prisms,  or  by  the  slow  evaporation  of  its  ethereal  solution  in  colourless, 
monoclinic  prisms;  a:h:c  =  0-5109  :  1  :  0*8069 ;  8  =  89°  22' ;  and  is 
soluble  in  boiling  alcohol  and  benzene,  sparingly  soluble  in  ether,  and 
insoluble  in  water  and  light  petroleum.  When  boiled  with  aqueous 
soda  and  the  resulting  solution  neutralised  with  dilute  sulphuric 
acid,  it  is  converted  into  an  acid,  C?oH2oN^204,  which  forms  a  white, 
microcrystalline  powder,  melts  at  150°,  and  is  readily  soluble  in 
excess  of  mineral  acids,  and  in  alcohol,  ether,  benzene,  and  acetone, 
sparingly  soluble  in  water  and  chloroform,  and  insoluble  in  light 
petroleum  and  carbon  bisulphide.  The  salts  decompose  readily, 
with  the  exception  of  the  sodium  salt,  C.>oHi9lS'204Na,  which  crystallises 
from  water  in  silky  scales.  When  dissolved  in  dilute  sulphuric  acid, 
and  treated  with  a  solution  of  potassium  nitrite,  it  yields  a  compound, 
CigHnl^aOa ;  this  crystallises  from  absolute  alcohol  in  lustrous,  white 
needles,  melts  at  204°,  and  is  readily  soluble  in  benzene  and  chloro- 
form, but  sparingly  soluble  in  alcohol,  ether,  and  light  petroleum. 
When  the  acid  in  boiling  alcoholic  solution  is  treated  with  sodium,  it 
gives  off  an  odour  recalling  that  of  the  piperidine  bases,  and  decomposes 
into  aniline  and  a  compound  containing  nitrogen.  The  author  puts 
forward,  under  reserve,  the  view  that  these  compounds  are  pyridine- 
derivatives,  and  ascribes  to  the  acid  the  formula 

COOH-CMe<^pJ^',^Q>CMe-NHPh, 

regarding  the  compound  C20H18N2O3  as  its  lactone,  and  the  compound 

C,9Hn:N"303  as   CMe<-^pj^^(?Q>CMe-N(]SrO)Ph.     This  view  derives 

some  support  from  the  fact  that  glycollic  acid  is  also  formed  in  the 
condensation  of  anilidopyrotartaric  acid,  rendering  it  probable  that 
a  portion  of  the  latter,  by  taking  up  the  elements  of  a  molecule  of 
water,  breaks  up  into  the  former  and  a-anilidopropionic  acid,  which 
then  undergoes  condensation  with  a  molecule  of  anilidopyrotartaric 
acid  forming  phenyldiketodimethylanilidopiperidinecarboxylic  acid 
and  its  lactone.  W.  P.  W. 

Metallic  Salts  of  Benzenesnlphonic  Acid.  By  T.  H.  IN'orton 
and  T.  W.  Schmidt  (Amer.  Ghem.  /.,  10,  186— 140).— The  following 
salts  are  described  :—(PhS03)2Cd  +  7^,0;  (PhS03)2Mn  +  6H2O  ; 
(PhS03)2Ni  +  6H2O  ;  (PhSO3)20o  +  6H2O,  and  PhSOaHg  ;  with  the 
exception  of  the  last,  they  are  easily  soluble  in  water.  H.  B. 
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Amine  Salts  of  Benzenesulphonic  Acid.  By  T.  H.  Norton  and 
J.  H.  Westenhoff  (Amer.  Chem.  J.,  10,  129 — 136). — No  amine  salts 
of  the  aromatic  sulphonic  acids  have  yet  been  described.  The  follow, 
iiig  derivatives  of  benzenesulphonic  acid  are  all  anhydrous,  like  the 
ammonium  salts  of  the  sulphonic  acids,  and  unlike  the  metallic  salts, 
which  are  generally  hydrated  ;  they  are  all  readily  soluble  in  alcohol 
and  also  in  water,  except  the  diphenylamine-derivative  which  is  decom- 
posed by  water,  and  the  orthotoluidine  and  a-naphthylamine  salts 
which  are  only  slightly  soluble  in  cold  water  ;  tliey  are  generally  inso- 
luble in  ether,  benzene,  or  carbon  bisulphide :  those  derived  from  the 
fatty  amines  are  deliquescent:  the  dimethylaniline  and  methyldi- 
phenylamine  salts  could  not  be  obtained  in  the  crystalline  condition. 
The  methylamine  salt  melts  at  147°;  dimethylamine  salt  at  110°; 
trimethylamine  salt  at  88 — 89° ;  ethylamine  salt,  92°  ;  diethylamine 
salt,  189°;  triethylamine  salt,  120—121°;  isobutylamine  salt,  132°; 
isoamy  I  amine  salt,  107°;  phenylamine  salt,  235 — 237°;  diphenylaraine 
salt,  115 — 117°;  orthotoluidine  salt,  137°;  and  the  a-naphthylamine 
salt  melts  at  225°.  H.  B. 

Amine  Salts  of  Paratoluenesulphonic  Acid.  Bv  T.  H.  Norton 
and  A.  H.  Otten  (Amer.  Chem.  J.,  10,  140— 145).— The  free  acid 
melts  at  92°.  Most  of  the  amine  salts  are  soluble  in  water ;  those 
of  the  aromatic  amines  crystallise  easily,  whilst  the  fatty  amines 
yield  salts  which,  on  account  of  their  greater  solubility,  are  gene- 
rally obtained  only  in  radiocrystalline  masses  ;  the  aromatic  amine 
salts  are  more  soluble  in  alcohol  than  the  others,  and  have,  more- 
over, a  pronounced  acid  reaction,  the  others  are  neutral  or  alkaline. 
All  are  anhydrous.  The  methylamine  salt  melts  at  125°  ;  dimethyl- 
amine salt  at  78° ;  trimethylamine  salt  at  92° ;  ethylamine  salt  at 
111°;  diethylamine  salt  at  88°;  triethylamine  salt  at  65°;  phenyl- 
amine  salt  at  223° ;  diphenylamine  salt  at  64° ;  orthotoluidine  salt  at 
180° ;  and  the  a-naphthylamine  salt  melts  at  239°.  H.  B. 

Snlphimido-compounds.  By  P.  T.  Cleve  (Ber.,  21,  1099—1100 ; 
compare  Abstr.,  1887,  834). — Further  experiments  have  shown  that 
b}'  the  action  of  hydriodic  acid  on  the  chlorides  of  nitrosulphonic 
acids,  the  SOoCl-group  is  attacked,  the  nitro-group  remaining  intact. 

The  reaction  product  of  bromine  and  metanitrobenzenesulphonic 
chloride  is  a  compound  which  yields  metanitrobenzenesulphonamide 
when  treated  with  ammonia,  and  metanitrobenzenesulphonic  acid 
when  acted  on  by  dilute  alcohol. 

Diphenyl  disulphide,  (C6H5)aS2,  melting  at  61°,  is  formed  by  the 
action  of  hydriodic  acid  on  benzenesulphonic  chloride ;  similarly  the 
chloride  of  /3-naphthalenesulphonic  acid  yields  /3-dinaphthyl  disul- 
phide, melting  at  139°.  F.  S.   K. 

2'-Plienylindole.  By  E.  Fischer  and  T.  Schmitt  (Ber.,  21,  1071 
— 1077). — The  product  obtained  by  Mohlau  from  aniline  and  brom- 
acetophenone,  and  the  compound  obtained  by  Fischer  (Abstr.,  1886, 
8j5)  from  acetophenonephenylhydrazone  are  both  identical  with 
2'-phenylindole  (compare  Mohlau,  this  vol.,  p.  483).     They  all  melt 
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at  186°,  give  tlie  same  violet-blue,  pine- wood  reaction,  the  same 
nitroso-product  and  the  same  amidophenjlindole  melting  at  174°. 

Fhenylacetaldehydephenylhydrazone,  CHaPh'CHilS'aPhH,  is  obtained 
by  mixing  phenylhydrazine  with  phenjlacetaldehyde,  and  warming 
the  mixture  ;  it  crystallises  from  light  petroleum  in  almost  colour- 
less forms,  melting  at  58°,  and  readily  soluble  in  alcohol,  ether,  and 
benzene. 

2'-Phenylindo]e  is  produced  by  heating  the  preceding  compound 
Avith  zinc  chloride  for  5  to  10  minutes  at  180 — 185°  ;  it  crystallises 
from  hot  alcohol  or  benzene  in  thin  leaves  melting  at  186°.  This 
compound  resembles  methylketole  in  all  its  reactions,  except  in  its 
behaviour  towards  nitrous  acid. 

Nitroso-2'-phenylindole,  [Ph  :  NO  =  2' :  3']  (Mohlau,  Abstr.,  1883, 
342;  Fischer,  Abstr,,  1886,  805),  is  best  obtained  by  saturating  a  glacial 
acetic  acid  solution  of  the  indole  with  a  very  concentrated  solution  of 
sodium  nitrite.  On  heating  quickly,  it  becomes  darker  coloured  about 
250°,  and  melts,  not  quite  constantly,  at  about  258"^,  with  decomposi- 
tion. It  is  readily  soluble  in  potash  or  soda,  and  is  reprecipitated 
on  addition  of  hydrochloric  acid.  It  does  not  give  Liebermann's  reac- 
tion, but  on  reduction  yields  an  amido-base,  which  has  the  closest 
resemblance  to  amidomethylketole  (Wagner,  this  vol.,  p.  284). 

Am.ido-2' -phenylindole,  [NH2  =  3'],  is  produced  when  the  nitroso- 
compound  is  reduced  with  zinc  and  hydrochloric  acid ;  it  crystallises 
from  hot  benzene  in  thin,  colourless,  shining  scales,  which  melt  at 
174°,  and  are  almost  insoluble  in  water,  but  dissolve  readily  in 
alcohol,  ether,  benzene,  and  dilute  acids.  It  reduces  Fehling's  solu- 
tion on  boiling,  and  colours  pine-wood  orange.  When  in  a  moist 
condition,  it  is  converted  into  a  violet  dye  by  oxidising  agents,  even 
by  the  oxygen  of  the  air. 

Benzylidene-2'-phenylindole,  CHPh(CuHioNj2,  is  formed  by  heating 
the  indole  with  benzaldehyde  ;  it  crystallises  from  hot  acetone  in 
slender,  shining  needles,  which  melt  at  262 — 263°,  and  are  very 
sparingly  soluble  in  alcohol. 

Hydro-2'-phenylindole,  C14H13N,  is  obtained  by  boiling  the  indole 
with  zinc  and  hydrochloric  acid  ;  it  separates  from  light  petroleum 
in  almost  colourless  crystals,  which  melt  at  46°,  are  readily  soluble 
in  dilute  mineral  acids,  and  colour  pine- wood  orange.  Nitrous  acid 
converts  it  into  a  nitrosamine.  F.  S.  K. 


Metaditolyl.  By  E.  Stolle  (Ber.,  21,  1096— 1099) .—Metaditolyl, 
MeC6H4-C6H4Me,  can  be  prepared  by  the  action  of  nitrous  acid  and 
alcohol  on  orthotolidine,  by  heating  orthodicresol  with  zinc-dust,  or 
by  the  reduction  of  dichloroditolyl.  It  is  a  yellowish  oil,  boiling  at 
289° ;  its  sp.  gr.  =  0-9993  at  16°  (water  at  4°  =  1). 

Bicldoroditolyl,  CeHsMeCl-CeHsMeCl,  is  obtained  from  orthotolidine 
by  Sandmeyer's  method ;  the  intermediate  copper  compound, 
Ci2H6Me2N4Cl2,CuCl,  is  a  dark,  yellowish-brown  powder.  Dichloro- 
ditolyl crystallises  from  alcohol  in  white,  shining  leaves,  melting  at 
51°.  On  oxidation  with  chromic  acid,  it  yields  chlorotoluylic  acid, 
melting  at  205°.      When  heated  with  phosphorous  pantachloride,  a 
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compound,  CuHioCU,  is  formed,  which  on  oxidation  with  dilute  nitric 
acid  yields  dichlorodipheni/lmetncarhoxyUc  acid, 

COOH-CeHaCl-CeHaCl-COOH  [(C00H)2  :  CI2  =  3  :  3'  :  4  :  4']. 

This  acid  is  readily  soluble  in  hot,  sparingly  in  cold  water,  and  melts 
at  267—268°. 

Di-iododitolyl,  CeHaMel'CfiHaMeT,  obtained  by  Sandmeyer's  method, 
crystallises  in  yellow  needles  melting  at  99 — 100".  F.  S.  K. 

Aldines.  By  E.  Braun  and  V.  Meyer  (Ber.,  21,  1269—1282; 
compare  this  vol.,  p.  366). — Tetraphenylaldine*  (Polonowska,  this 
vol.,  p.  485)  is  prepared  by  gradually  adding  5  per  cent,  sodium 
amalgam  to  a  solution  of  benziloxime  in  'laqueous  soda.  The  product 
is  filtered,  washed  with  water,  dried  over  sulphuric  acid,  and  then 
rubbed  with  cold  alcoliol ;  it  is  again  filtered,  well  washed  with 
alcohol,  dissolved  in  chloroform,  and  precipitated  with  alcohol. 
Finally  it  is  dissolved  in  much  boiling  alcohol,  from  which  it  separates 
in  slender,  matted  needles,  melting  at  245 — 246°.  It  is  sparingly 
soluble,  except  in  chloroform.  Sulphuric  acid  dissolves  it  without 
change,  yielding  an  intensely  orange-coloured  solution.  It  is  not  a 
base.  The  tetranitro-derivative,  CasHifiNgOs,  melts  at  130° — 140°,  dis- 
solves in  chloroform  and  benzene,  and  is  insoluble  in  ether,  alcohol, 
and  light  petroleum. 

An  attempt  was  made  to  prepare  diphenvlaldine  by  reducinof 
isonitroso-acetophenone  with  stannous  chloride  and  hydrochloric 
acid.  Eso-amidoaceto'plienotie  hydrochloride,  COPh*CH2-XH2,HCl,  is 
formed.  This  salt  separates  from  its  aqueous  solution  in  crystals 
melting  at  183 — 184°.  The  julatinochloride  crystallises  in  long, 
slender,  yellow  needles  melting  at  200°.  The  aurochloride  crystallises 
from  water  containing  alcohol  in  slender,  gold-coloured  needles.  The 
sulphate  forms  long  crystals.  The  free  base  could  not  be  isolated,  as 
it  decomposes  when  dried  with  formation  of  the  compmivd  CieHuNoO. 
This  crystallises  from  alcohol  in  stellate  groups  of  slender  needles, 
melting  at  118 — 119°;  it  is  readily  soluble  in  hydrochloric  acid. 
When  eso-amidoacetophenone  hydrochloride  is  treated  with  ammonia, 
instead  of  soda,  iso-indole  (diphenylaldine),  CieHioXo.  is  obtained 
(compare  Wolff,  Ber.,  20,  432).  The  above  compound  was  pre- 
pared by  the  action  of  alcoholic  ammonia  on  bromacetophenone 
(Stadel  and  Kleinschmidt,  Abstr.,  659),  and  the  two  preparations 
compared. 

Eso-amidoacetophenone  is  also  formed  by  the  action  of  ammonia  on 
bromacetophenone. 

When  isonitrosomethyl  ethyl  ketone  is  reduced  with  stannous 
chloride  and  hydrochloric  acid,  a  hydrochloride  of  a  base  is  obtained 
not  identical  with  tetramethylaldine  ;  aldines  of  the  fatty  series  are, 
therefore,  not  directly  formed  when  isonitroso-ketones  are  reduced  in 
acid  solution.  N.  H.  M. 

*  Both  the  authors  and  Polonowska  seem  to  have  overlooked  the  fact  that  this 
substance  is  identical  with  the  compound  described  as  ditolaneazotide  and  as  fetra- 
phenylazine  by  Japp  and  Wilson  (Trans.,  1886,  827),  and  by  Japp  and  Burton 
(Trans.,  1886,  843,  and  1887,  101).— Ed. 
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Substitution  in  Benzoin  and  in  Analoguss  ofDesoxybenzoin 
and  Benzyl  Cyanide.  By  Y.  Papcke  (Ber.,  21,  1331—1343).— 
Benzylated  derivatives  are  obtained  when  the  three  tolyl  cyanides  are 
respectively  treated  with  sodium  ethoxide  and  benzyl  chloride,  hence 
the  substitution  of  methyl  in  the  phenyl-group  in  benzyl  cyanide 
does  not  interfere  with  the  displacement  of  one  of  the  hydrogen- 
atoms  of  the  methylene-group  by  an  alkyi-radicle.  Benzylated 
metatolyl  cyanide,  C6H4Me'CH(C7H7)*CN,  is  an  oil  which,  after  long 
standing,  crystallises  in  rectangular  tables,  melts  at  53",  and  boils 
at  350 — 360''  with  slight  decomposition.  On  treatment  with  aqueous 
alkalis,  it  yields  benzylated  metatoluylacetic  acid,  which  separates 
from  all  solvents  as  an  oil  slowly  solidifying  to  a  crystalline  mass 
which  melts  at  79 — 80°.  Benzylated  orthotolyl  cyanide  is  an  oil,  and 
boils  at  340 — 350°  with  slight  decomposition  ;  the  corresponding  acid 
forms  large  crystals  and  melts  at  95 '5°.  Benzylated  paratolyi 
cyanide  crystallises  from  alcohol  in  long,  white  needles,  melts  at  79'^, 
and  is  insoluble  in  water,  but  soluble  in  alcohol ;  the  corresponding 
acid  crystallises  from  alcohol  in  small  aggregates,  melts  at  105°,  and 
is  soluble  in  ether.  It  was  not  found  possible  to  substitute  a  second 
benzyl-radicle  for  the  remaining  hydrogen-atom  of  the  methylene- 
group  in  any  one  of  these  cyanides. 

Benzoin  yields  benzil  only  when  acted  on  by  sodium  ethoxide,  but 
forms  a  sodium-compound  when  its  solution  in  benzene  is  treated 
with  sodium ;  this  derivative,  however,  contains  more  sodium  than 
is  required  for  the  formula  CHPhBz'ONa.  Acetylbenzoin  also, 
which  melts  at  83°  and  not  at  75°  (Zinin,  Annalen,  104.  120),  does 
not  react  when  treated  with  sodium  ethoxide,  but  decomposes  into 
its  constituents,  acetic  acid  and  benzoin.  Lastly,  benzoin  isobutyl 
ether,  which  can  be  prepared  by  heating  benzoin  (10  grams),  sodium 
(2  grams),  alcohol  (20  grams),  and  isobutyl  bromide  (20  grams)  at 
150°  for  four  hours,  and  is  an  oil  boiling  at  240 — 245°  under  110  mm. 
pressure,  does  not  form  a  benzylated  derivative  when  treated  with 
sodium  ethoxide  and  benzyl  chloride ;  from  this  it  follows  that  it  is  not 
possible  to  effect  a  substitution  of  an  alkyl-radicle  for  the  hydrogen- 
atom  of  the  methylene-group  in  benzoin  and  its  ethers. 

Bijplienyl  benzyl  ketone,  C(iH4Ph-CO'CH2Ph,  is  prepared  by  dissolving 
phsnylacetic  chloride  and  diphenyl  in  molecular  proportion  in  carbon 
bisulphide,  treating  the  mixture  with  aluminium  chloride  in  the 
cold,  and  finally  heating  at  100°  in  a  reflux  apparatus  to  complete 
the  reaction.  It  crystallises  from  acetic  acid  and  alcohol  in  lustrous 
scales,  melts  at  150°,  and  is  insoluble  in  water,  sparingly  soluble  in 
ether  and  cold  alcohol.  The  benzylated  ketone,  CeHiPh-CO'CHPh-CvH;, 
is  obtained  by  the  action  of  sodium  ethoxide  and  benzyl  chloride  ;  it 
crystallises  in  long,  white  needles,  melts  at  158°,  is  sparingly  soluble  in 
alcohol,  and  when  heated  for  five  hours  at  160°  with  hydroxylarnine 
hydrochloride  is  converted  into  the  oxime,  C27H2>!N"OH,  which 
crystallises  in  slender  needles,  and  melts  at  175°.  On  treatment  with 
thiocarbonyl  chloride,  diphenyl  benzyl  ketone  is  converted  into  the 
compound "^CsHiPh-CO-CPh'.CS  (compare  this  vol.,  p  484);  this  has 
an  intense  yellow  colour,  melts  at  320°,  is  insoluble  in  alcohol  and 
ether,  very  sparingly  soluble  in  chloroform,  and  dissolves  in  concen- 
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trated  sulphuric  acid  with  a  green  colour,  which  soon  changes  through 
violet  to  red,  owing  to  the  absorption  of  moisture. 

Naphthyl  benzyl  ketone,  CioH7*CO*CHaPh,  obtained  in  like  manner 
from  naphthalene,  yields  the  corresponding  alkyl-derivatives  when 
treated  with  sodium  ethoxide  and  ethyl  bromide,  isobutyl  bromide, 
and  benzyl  chloride  respectively.  The  prodncts  are  oils,  which  cannot 
be  crystallised,  and  do  not  yield  crystalline  oximes. 

Fluoryl  henzyl  ketone,  dsHg'CO'CHaPh,  obtained  under  like  condi- 
iions  from  fluorene,  crystallises  in  small,  white  tables,  melts  at  156^ 
and  is  sparingly  soluble  in  alcohol  and  ether;  the  yield  amounted 
to  5  per  cent,  only  of  the  weight  of  fluorene  employed.  When  treated 
with  sodium  ethoxide  and  benzyl  chloride,  it  yields  a  benzijlatedderivsi- 
tive,  CisHo'CO'CHPh'QvH?,  which  crystallises  from  alcohol  in  slender, 
n  atted  needles,  melts  at  149 — 150°,  and  is  insoluble  in  ether,  very 
sparingly  soluble  in  hot  alcohol.  Fluoryl  benzyl  ketone  reacts  with 
lh  ocarbonyl  chloride  forming  an  orange-yellow  powder,  insoluble  in 
alcohol  and  ether,  but  readily  soluble  in  chloroform  and  benzene  ; 
although  it  could  not  be  purified  sufficiently  for  analysis,  it  probably 
has  the  composition  CisHg'CO-CPhiCS,  since  it  gives  an  intense  colour 
reaclion  with  concentrated  sulphuric  acid. 

AcenapJithyl  benzyl  ketone,  CiaHg-CO'CHaPh,  formed  in  like  manner 
from  acenaphthene,  crystallises  in  pale-yellow  scales,  melts  at  114°, 
and  is  readily  soluble  in  hot  alcohol;  the  yield  amounted  to  30  per 
cent,  of  the  weight  of  acenaphthene  employed.  On  treatment  with 
sodium  ethoxide  and  benzyl  chloride,  it  is  converted  into  the 
henzylated  derivative,  Ci2H9*CO'CHPh*C7H7,  which  crystallises  from 
alcohol  in  pale-yellow  needles,  and  melts  at  104°.  In  none  of  these 
ketones  was  it  found  possible  to  substitute  an  alkyl-radicle  for  the 
second  hydrogen-atom  of  the  methylene-group.  W.  P.  W. 

Negative  Nature  of  Organic  Radicles  and  the  Question  of 
the  Existence  of  true  Nit roso- compounds.  By  V.  Meyer  (5^r., 
21,  1291 — 1295). — The  great  analogy  existing  between  ethyl  malo- 
nate  and  acetoacetate  on  the  one  hand,  and  desoxybenzo'in  and 
benzyl  cyanide  on  the  other  was  previously  mentioned.  The  two 
latter  compounds  differ  from  the  former  in  not  yielding  sodium  com- 
pounds which  can  be  isolated.  Homologues  of  benzyl  cyanide  can  be 
obtained  by  heating  the  cyanide  with  alkyl  chlorides  and  solid  potash. 
In  like  manner,  derivatives  of  desoxybenzoin  can  be  prepared  by 
using  aqueous  alcoholic  potash.  Desoxybenzo'in  and  benzyl  cyanide 
are  converted  by  nitrous  acid  into  the  isonitroso-derivatives, 

COPh-CPh:N-OH  and  CPh-C(N-OH)-CN. 

Methy Id esoxy benzoin,  however,  does  not  yield  the  nitroso-compound, 
COPh'CMePh'NO,  but  benzoic  acid  and  acetophenoneoxime. 

When  diphenylacetonitrile  is  treated  with  amyl  nitrite  and  sodium 
ethoxide  the  polymeride  described  by  Anschiitz  and  Romig  (Abstr., 
1886, 1033)  is  formed.  It  is  probable  that  the  nitroso-compounds  (such 
as  contain  the  group  NO  in  direct  combination  with  carbon)  cannot 
exist ;  the  pseudonitroles,  the  only  class  of  compounds  of  which  the 
nitroso-nature  is  generally  undisputed,  may  be  considered  as  nitrates 
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of  the  acetoximes,  a  view  supported  hj  Scholl's  experiments  (this 
vol.,  p.  443) ;  thus,  the  formula  of  propyl pseudoaitrole  would  be 
CMeoJN'-O-NOs.     (Compare  this  vol.,  p.  147.)  N.  H.  M. 

Negative  Nature  of  Orginic  Radicles.  Examination  of 
Desoxybenzoin.  By  V.  Meyer  and  L.  Oelkers  (Ber.,  21,  1295 — 
1306). — Desoxybenzoin  is  prepared  as  follows  : — 20  grams  of  benzoin, 
60  grams  of  75  per  cent,  alcohol,  and  10  grams  of  granulated  zinc  are 
heated  in  a  water-bath,  treated  with  20  grams  of  80  per  cent,  alcohol 
saturated  with  hydrogen  chloride,  and  the  whole  boiled  for  2  to  3  hours. 
10  grams  of  alcohol  containing  hydrochloric  acid  is  then  added,  the 
liquid  reduced  to  half  its  bulk  by  evaporation,  and  poured  off  from  the 
unchanged  zinc.  The  desoxybenzoin  is  precipitated  by  hot  water,  the 
water  poured  off  (on  cooling  more  desoxybenzoin  separates)  and  the 
desoxybenzoin  made  to  solidify  by  cold  water.  It  is  pressed  between 
filter-paper,  distilled  and  then  crystallised  se\^eral  times  from  alcohol. 
It  melts  at  60°  and  boils  at  320—322°  (corr.).  The  yield  of  pure  sub- 
stance is  60  per  cent,  of  the  weight  of  the  benzoin  used. 

The  introduction  of  alkyl-groups  into  desoxybenzoin  is  carried  out 
in  the  following  manner  : — A  weighed  amount  of  sodium  is  treated 
with  absolute  alcohol,  bhe  calculated  amount  of  finely  powdered 
desoxybenzoin  added,  and  the  whole  heated  for  two  minutes  on  a  water- 
bath.  When  cold,  the  alkyl-derivative  is  added  and  the  mixture 
heated  on  a  water-bath  for  15  minutes. 

Methyldesoxyhenzo'in,  COPh'CHMePh,  crystallises  from  alcohol, 
which  dissolves  it  readily  in  long,  slender  needles,  which  melt  at  53°, 
and  boil  at  317-5— 318-5°  (corr.).  The  oxime,  CHPhMe-CPhiN'-OH, 
crystallises  in  long,  prismatic  needles,  melting  at  120°.  Desoxybenzoin 
oxime  crystallises  similarly  and  melts  at  98°. 

Ethyldesoxybenzdin,  COPh'CHEtPh,  crystallises  in  long,  slender 
needles,  melts  at  58°  and  boils  at  323 — 324°(corr.).  The  hydro xylamine- 
derivative  crystallises  from  alcohol  in  needles  melting  at  129 — 130°. 

Isohutyldesoxtjbenzo'in,  CiHg'CHPh-COPh,  prepared  from  isobutyl 
bromide,  crystallises  in  short  needles  rather  less  soluble  than  the 
methyl  and  ethyl  compounds;  it  melts  at  78°  and  boils  at  3'29-5 — 
330*5°  (corr.)  The  hydroxy  lamina  compound  crystallises  in  prisms 
melting  at  1 18°. 

Benzyldesoccybenzo'in,  CHaPh'CHPh'COPh  (from  benzyl  chloride) 
crystallises  in  short,  slender  needles  melting  at  120°.  It  is  very 
sparingly  soluble  in  cold  alcohol.  The  oxime  crystallises  from  dilute 
alcohol  in  needles  of  a  silvery  lustre  melting  at  208°. 

Attempts  to  introduce  two  alkyl-groups  into  desoxybenzoin  and  to 
introduce  a  second  alkyl-group  into  the  derivatives  described  above 
gave  negative  results. 

When  a  slow  stream  of  nitrous  acid  is  passed  through  sodium 
desoxybenzoin,  benzil  monoxime  is  found.  (Wittenberg  and  Meyer, 
Abstr.,  1883,  803.)  The  compound  is  most  readily  obtained  by 
Claisen's  method  (Abstr.,  1887,  575),  by  adding  1  gram  of  desoxy- 
benzoin and  0*6  gram  of  amyl  nitrite  to  a  well-cooled  solution  of 
0-12  gram  of  sodium  in  3  to  4  grams  of  absolute  alcohol ;  after  two 
days  the  product  is  poured  into  water,  shaken  with  ether,  acidified 
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an-i  then  extracted  with  ether.     The  yield  is  0'7  gram  of  pare  iso- 
nitroso-compound. 

Besoxyhenzoinacetic  acid,  COPh'CHPh'CHj'COOH,  is  prepared  by 
adding  4  grams  of  ethyl  chloracetate  to  5  grams  of  desoxybenzo'in, 
0*7  gram  of  sodium,  and  7  grams  of  alcohol.  It  dissolves  readily  in 
aqueoas  potash,  less  in  soda,  and  crystallises  from  alcohol  in  small 
tabular  crystals  melting  at  156°.  The  silver  salt  was  prepared. 
(Compare  Knovenagel,  p.  706.)  N.  H.  M. 

Negative  Nature  of  Organic  Radicles.  By  R.  Rattner  (Ber., 
21,  1316— 1322).— Dibenzylacetoxime,  0H-N:C(C7H7)2,  forms  yel- 
lowish crystals  melting  at  11 9*5°. 

Dibenzi/l  dihenzyl  ketone,  CO(CHPh-C7H7)2,  obtained  by  the  action 
of  benzyl  chloride  on  dibenzyl  ketone  in  presence  of  sodium,  forms 
lustrous  crystals  meltino^  at  121*5°.  It  is  insoluble  in  water,  readily 
soluble  in  ether,  chloroform,  and  carbon  bisulphide. 

Methyl  dip he7iijl acetate,  CHPha'COOMe,  crystallises  from  alcohol  in 
plates  melting  at  59 — 60°.  This  salt  and  also  methyl  methyl- 
mandelate  were  treated  with  sodium  ethoxide  and  isobutyl  bromide, 
but  with  negative  results. 

Dibenzyl  paraiihenyhne  diacetonitrile,  C6H4[CH(C7H7)CN]2,  is  pre- 
pared in  a  manner  similar  to  dibenzyl  dibenzyl  ketone.  This  when 
boiled  with  concentrated  aqueous  potash  yields  potassium  para- 
phenylenedibenzyldiacetate.  The  free  acid  is  obtained  as  a  resin,  and  is 
purified  by  alternately  boiling  with  calcium  carbonate  and  precipitat- 
ing with  acid  four  or  five  times.  It  is  a  microcrystalline  powder 
which  molts  at  251°  and  is  insoluble  in  water,  readily  soluble  in 
alcohol,  ether,  and  chloroform.  The  barium  and  silver  salts  are 
described. 

In  the  preparation  of  the  nitrile  an  amorphous  compound  of  the 
empirical  formula  CuHuNo  is  obtained.  It  is  possibly  formed  by  the 
condensation  of  3  mols.  of  the  cyanide  with  elimination  of  2  mols.  of 
hydrogen  cyanide.  It  is  insoluble  in  the  usual  solvents,  soluble  in 
hot  phenol,  and  is  very  indifferent  towards  reagents. 

Methyl  phenylbenzoylacetate,  COPh'CHPh'COOMe,  is  prepared  by 
dissolving  sodium  in  absolute  alcohol,  heating  the  product  (after 
evaporating  off  the  alcohol)  at  200°  in  a  stream  of  hydrogen ;  desoxy- 
benzo'in dissolved  in  ether  is  added  and  heated  at  200"  uutil  white 
fumes  appear  in  the  flask.  The  product  is  treated  with  ether  and  an 
excess  of  methyl  chlorocarbonate,  and  heated  on  a  water-bath.  On 
adding  water,  an  oil  is  obtained  which  is  extracted  with  ether  and 
dried  over  sulphuric  acid.  It  cannot  be  otherwise  purified,  as  when 
distilled  it  decomposes  into  stilbene,  benzoic  acid,  and  carbonic 
anhydride.  If  ethyl  chlorocarbonate  is  used,  stilbene  is  formed  at 
once  in  large  quantities.  N.  H.  M. 

Substitution  in  Organic  Compounds  containing  Negative 
Radicles.  By  W.  Schneidewind  {Ber.,  21,  1323— 1330).— V.  Meyer 
has  shown  that  one  atom  of  hydrogen  in  the  methylene-group  present 
in  benzyl  cyanide  and  desoxybenzo'in  can  be  displaced  by  an  alkyl- 
group  when  either  compound  is  treated  with  sodium  ethoxide  and  an 
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alkyl  iodide  (this  vol.,  p.  147).  This  reaction  has  been  extended  by  the 
author  to  compounds  containing  in  their  formulae  two  methylene-  or 
methenyl-groups  united  together  and  each  united  with  a  negative 
radicle,  and  it  is  found  that  the  nitrile  of  cinnamic  acid,  the  nitrile  of 
phenylpropionic  acid,  ethyl  succinate,  ethyl  levulinate,  benzal- 
acetophenone,  benzylacetophenone,  and  the  nitrile  of  dibenzylacetic 
acid  do  not  yield  benzylated  derivatives  when  respectively  heated 
with  the  calculated  quantities  of  sodium  ethoxide  and  benzyl  chloride 
at  103°  until  all  alkaline  reaction  has  disappeared. 

Benzylacetophenone,  COPh'CHa'CHaPh,  could  not  be  obtained  by  the 
action  of  aluminium  chloride  on  a  mixture  of  phenylpropionic 
chloride  and  benzene,  but  is  formed  by  boiling  benzalacetophenone 
in  acetic  acid  solution  with  zinc-dust  for  3  to  4  hours.  It  crystallises 
from  alcohol  in  lustrous  scales,  melts  at  72 — 73°,  boils  at  above  360° 
without  decomposition,  and  is  insoluble  in  water,  readily  soluble  in 
alcohol  and  ether.  When  oxidised  with  potassium  permanganate,  it 
yields  carbonic  anhydride  and  benzoic  acid.  The  oxime  crystallises 
in  slender  needles,  melts  at  87°,  and  is  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  phenylhydrazone  is  an  oil.  The 
isonitroso-deviY?itive,  C0Ph-C(N'0H)*CH2Ph,  prepared  by  adding 
amyl  nitrite  (2  mols.)  and  then  the  ketone  to  sodium  (2  at.)  dissolved 
in  20  times  its  weight  of  alcohol,  crystallises  from  ether  in  beautiful, 
pale-yellow  forms,  melts  at  125 — 126°,  and  is  readily  soluble  in 
alcohol  and  ether.  Inasmuch  as  only  one  isonitroso-group  could  be 
introduced  into  the  molecule  of  this  compound,  an  attempt  was  made 
to  prepare  the  di-isonitroso-derivative  of  the  isomeric  dibenzyl  ketone 
but  without  success,  since  the  product,  which  was  formed  in  small 
quantity  and  crystallised  in  needles  melting  at  107 — 108°,  contained 
too  high  a  percentage  of  nitrogen. 

The  nitrile  of  dibenzylacetic  acid,  CH2Ph-CH(CN)-CH2Ph,  is  pre- 
pared by  heating  dibenzylacetamide  and  phosphorus  pentachloride  in 
molecular  proportion  dissolved  in  phosphorus  oxychloride  at  100° 
until  evolution  of  hydrogen  chloride  ceases.  It  crystallises  in  white 
scales,  or,  by  slow  evaporation  of  its  solutions,  in  tables,  melts  at 
89 — 91°,  and  is  insoluble  in  water,  readily  soluble  in  alcohol  and 
ether.  Dibenzylacetamide  crystallises  in  white  needles,  melts  at  128 — 
129°,  and  is  readily  soluble  in  alcohol  and  ether,  sparingly  soluble  in 
hot  water. 

Benzylcarhamine,  CHaPh'NC,  is  obtained  by  heating  pure  benzyl 
iodide  dissolved  in  toluene  with  twice  its  weight  of  silver  cyanide  in»a 
reflux  apparatus  for  3  to  4  hours.  The  product  has  the  odour  of  the 
carbamines,  boils  chiefly  at  220—221°,  the  thermometer  afterwards 
gradually  rising  to  231°,  and  is  a  mixture  of  the  carbamine  with  some 
benzyl  cyanide.  On  treatment  with  sodium  ethoxide  and  benzyl 
chloride,  it  yields  benzylated  phenylacetic  acid  (derived  from  the 
benzyl  cyanide)  and  benzylamine  only,  hence  the  hydrogen  of  the 
methylene-group  in  benzylcarhamine  unlike  that  in  benzyl  cyanide,  is 
not  displaceable  by  an  alkyl-group  under  these  conditions. 

W.  P.  w. 
Negative  Nature  of  Organic  Radicles.    By  E.  Knoevenagel 
{Ber.,  21,  1344 — 1354). — In  the  first  portion  of  the  paper,  the  author 
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^ives  the  details  of  the  experiments  in  which  acetonitrile,  iso- 
butyronitrlle,  the  nitrile  of  mandelic  acid,  diphenylmethane,  tri- 
y)henylniethaiie,  fluorene,  and  the  nitro-derivatives  of  these  hydro- 
carbons were  respectively  treated  with  sodium  ethoxide  and  benzyl 
chloride  with  negative  results  (compare  this  vol.,  p.  147). 

PheMylhenzylsulphone,  CHgPh'SOaPh,  is  readily  obtained  by  treating 
sodium  benzenesulphinate  dissolved  in  dilute  alcohol  with  benzyl 
chloride.  It  is  crystalline,  melts  at  148°,  and  is  insoluble  in  water, 
sparingly  soluble  in  ether  and  cold  benzene,  and  dissolves  in  60  parts 
of  cold  or  7  parts  of  boiling  alcohol.  It  does  not  react  with  sodium 
ethoxide  and  benzyl  chloride. 

Desylacetic  acid  (desoxybenzoinacetic  acid,  compare  Meyer  and 
Oelkers,  p.  703),  COPh-CHPh-CHs-COOH,  is  best  prepared  by 
adding  desoxybenzoin  (1  mol.)  to  a  solution  of  sodium  (1  mol.)  in  10 
times  its  weight  of  alcohol,  treating  the  product  with  acetic  bromide 
(1  mol.)  and  heating  it  for  10  to  15  minutes  on  a  water-bath.  The 
product  is  then  boiled  for  two  hours  in  a  reflux  apparatus  with  10 
to  15  per  cent,  aqueous  potash,  diluted  with  water,  shaken  with 
ether  to  remove  unaltered  desoxybenzoin,  and  the  acid  finally  pre- 
cipitated by  addition  of  hydrochloric  acid  to  the  aqueous  solution. 
1'he  copijer,  silver,  zinc,  lead,  calcium,  and  barium  salts  were  prepared. 

^-Desylpropionic  acid,  COPh'CHPh-CHo-CHa'COOH,  is  formed  in 
like  manner  from  desoxybenzoin,  sodium  ethoxide,  and  ethyl  fS-iodo- 
propionate.  It  crystallises  from  alcohol  in  slender,  white,  seemingly 
quadratic  needles,  melts  at  186°,  and  is  insoluble  in  water,  readily 
soluble  in  ether  and  hot  alcohol.  The  silver,  copper,  zinc,  barium 
and  calcium  salts  are  described.  The  methyl  salt,  CieHigO'COOMe, 
crystallises  in  colourless  needles,  melts  at  63 — 64°,  and  is  readily 
soluble  in  alcohol  and  ether,  insoluble  in  water ;  the  ethyl  salt, 
CifiHisO'COOEt,  crystallises  in  small,  pale-yellow  needles,  melts  at 
33 — 34°,  and  is  readily  soluble  in  alcohol  and  ether.  Hydroxy lamiue 
and  phenylhydrazine  react  with  the  acid,  yielding  products  which 
however  could  not  be  obtained  in  a  state  suitable  for  analysis. 

a,-Desylpropionic  acid,  COPh'CHPh-CHMe*COOH,  is  obtained  under 
like  conditions  from  desoxybenzoin,  sodium  ethoxide,  and  a-bromo- 
propionic  acid.  It  crystallises  from  alcohol  in  slender,  colourless 
needles,  melts  at  213 — 215°,  and  is  less  soluble  in  alcohol  and  ether 
than  the  ^-acid.  The  silver^  copper ^  zinc,  calcium  and  barium  salts 
Avere  prepared.  W.  P.  W. 

Bidesyls.  By  E.  Knoevenagel  (Ber.,  21,  1355— 1361).— Bid^syl, 
COPh-CHPh-CHPh-COPb,  is  obtained,  together  with  a  small  quantity 
of  desylmalonic  acid,  by  the  action  of  sodium  desoxybenzoin  (1  mol.) 
on  ethyl  bromomalonate  (1  mol.)  in  alcoholic  solution.  It  is  also 
formed,  together  with  isobidesyl,  by  heating  desoxybenzoin  (1  mol.) 
with  sodium  (2  at.  prop.)  dissolved  in  10  times  its  weight  of  alcohol, 
and  adding  to  the  cooled  product  an  ethereal  solution  of  iodine 
(^  mol.),  and  both  compounds  are  formed  when  a  mixture  of  desoxy- 
benzoin (1  mol.)  and  sodium  ethoxide  (1  mol.)  in  alcoholic  solution  is 
treated  with  desyl  bromide  (1  mol.).  It  crystallises  from  benzene  in 
needles,  melts  at  254 — 255°,  and  is  insoluble  in  water,  ether,  alcohol, 
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acids,  and  alkalis.  When  heated  with  hydroxjlamine  hydrochloride 
in  alcoholic  sohition  at  160°,  it  yields  a  compound  which  does  not 
contain  nitrogen  ;  this  crystallises  from  alcohol  in  lustrous  forms,  and 
melts  at  171—172°. 

Isohidesyl  crystallises  in  colourless  prisms,  melts  at  160 — 161°,  and 
is  readily  soluble  in  hob  alcohol  and  benzene,  sparingly  soluble  in 
ether  and  light  petroleum.  Like  bidesyl,  it  is  optically  inactive,  and 
both  compounds  when  heated  under  like  conditions  boil  almost  simul- 
taneously at  about  340''.  When  boiled  with  hydroxylamine  hydro- 
chloride (3  to  4  mols.)  and  aqueous  potash  (2  mols.)  on  a  water-bath 
in  a  reflux  apparatus  for  four  hours,  isobidesyl  is  converted  into  a 
compound,  C56H47N3O4,  which  melts  between  110 — 120°,  and  is 
extremely  soluble  in  cold  alcohol,  ether,  and  benzene,  but  insoluble  in 
light  petroleum.     The  research  is  being  continued. 

Desyl  bromide,  CHPhBr'COPh,  can  be  obtained  in  almost  quanti- 
tative yield  by  treating  desoxybenzoin  with  bromine  by  Staedel  and 
Kleinschmidt's  method  for  the  preparation  of  bromacetophenone  from 
acetophenone  (Abstr.,  1880,  659).     It  melts  at  54—55°. 

Ethyl  h'omomalonate,  COOEt'CHBrCOOEt,  is  prepared  by  aldding 
bromine  (1  mol.)  to  ethyl  malonate  (1  mol.),  distilling,  and  collecting 
the  fraction  boiling  at  230—236°.  W.  P.  W. 

Diphthalylic  Acid.  T3y  P.  JurLLA,RD  (Ghern.  Centr.,  1887,  1143— 
1145;  Arch.  sci.  phys.  nat.  [3],  17,  502—535,  and  18,24—62).— 
Diphthalylic  acid,  C202(C6H4-COOH)2,as  formed  in  good  quantity  by 
oxidising  diphthallyl  with  potassic  permanganate,  or  with  potassic 
hypobromite  or  hypochlorite ;  it  melts  at  272'"'.  The  ethyl  salt  melts 
at  154°.  If  the  acid  is  heated  at  about  110°  with  40  per  cent,  caustic 
alkali,  hydroxy diphe7iylmethanetricarhoxylic  acid, 

OH-C(C6HrCOOH)2-COOH, 

is  formed,  which,  however,  exists  only  in  combination  with  bases ; 
when  liberated  by  the  action  of  an.  acid,  it  is  converted  into  the 
lactone.  By  heating  the  solution,  phthalidecarboxylic  acid  is  formed. 
With  strong  bases  it  deports  itself  as  a  tribasic  acid,  with  ammonia  and 
barium  hydrate  as  a  bibasic  acid.  The  ethyl  salt  melts  at  108°.  Phos- 
phorus and  hydriodic  acid  reduce  it  to  diphenytmethanetricarhoxylic 
acid,  CH(C6H4-COOH)2-COOH,  which  crystallises  with  1  mol.  H2O. 
At  about  200'^  it  melts,  and  at  250°  is  transformed  into  a  beautiful, 
red  substance  melting  at  260°.  If  diphthalylic  acid  is  heated  with  50  to 
55  per  cent,  potash  at  125 — 130°,  hydroxydiphenylmethaviedicarboxylic 
acid,  OH'CH(C6U4*COOH)2,  is  formed,  which  is  transformed  into  the 

lactone  on  being  liberated.     The  latter,  CO<^^*>CH-C6H4-COOH, 

melts  at  205°.  With  potash  and  soda  it  acts  as  a  bibasic  acid,  with 
ammonia  as  a  monobasic  acid  only.  The  methyl  salt  melts  at 
154 — 155°,  the  ethyl  salt  at  99*5°.  Alcoholic  ammonia  reacts  with  the 
ethereal  salt  with  formation  of  an  amide,  CuH90o*CONH2,  melting  at 
158—160°.  With  nitrosulphuric  acid,  a  dinitro-acid  is  formed, 
melting  at  270 — 280°.  By  oxidation  with  alkaline  potassic  per- 
manganate, benzophenonedicarboxylic  acid  is  formed,  whilst  chromic 
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acid  in  glacial  acetic  acid  oxidises  phenylpthalidecarboxylic  acid  to  a 
dilactone,  '^nQO^^'^O^CC)^^  which  is  also  formed  by  heating 
benzophenonedicarboxylic  acid  either  in  the  dry  state  or  in  solution. 
The  salts  of  barium,  copper,  and  silver,  as  well  as  the  methyl  and 
ethyl  salts  were  prepared.  It  reacts  with  phenylhydrazine  without 
loss  of  water.     The  hydroxylamine-derivative, 

melts  at  213 — 215*.  The  dilactone  is  extremely  stable,  and  is  only 
transformed  into  the  acid  when  boiled  with  alkali.  With  fuming 
sulphuric  acid  it  forms  a  sulphonic  acid,  which  on  fusion  with  potash 
gives  alizarin.  Aqueous  and  also  alcoholic  ammonia  react  with  the 
dilactone,  the  former  with  production  of  an  imide  melting  at 
251 — 252°,  the  latter  with  production  of  a  diimide  which  melts  at 
284 — 285°.  Phenylphthalide  mono-  and  di-carboxylic  acids,  and  also 
the  dilactone,  are  reduced  by  hydriodic  acid  and  phosphorus  at 
170 — 180°  with  formation  of  dipJienylmethanedicarboxylic  acid, 

CH2(C6H4-COOH)2, 

melting  at  254 — 255°.  If  the  temperature  of  the  reaction  with  the 
dilactone  is  allowed  to  rise  to  210 — 220°,  anthranolcarboxylic  acid  is 
formed;  this  melts  at  252—253°.  J.  W.  L. 

Derivatives  of  Orthotolidine.  By  P.  L.  Hobbs  {Ber.,  21, 1065— 
1068). — Diacefylorthotolidine,  dsHaoNaOo,  crystallises  from  hot  acetic 
acid  in  slightly-coloured  needles  which  melt  above  310°,  and  are 
only  sparingly  soluble  in  ordinary  solvents.  Uibenzoylorthotolidine, 
C28H24N2O2,  crystallises  from  hot  acetic  acid  in  snow-white  needles 
melting  at  259°  ;  it  is  insoluble  in  ordinary  solvents.  The  condensa- 
tion-product of  orthotolidiue  and  phthalic  anhydride,  CsoHooXoOi, 
crystallises  from  benzene  in  dark-brown  nt^edles  melting  at  3u7"°. 
The  tiretharie,  C2oIl2iN^204,  crystallises  from  alcohol  in  large,  pale-red 
needles  melting  at  187°.  The  /o?*/?t?/Z- derivative,  CieHigN^Oo,  forms 
microscopic  needles  which  melt  at  254°;  on  distillation,  a  com- 
pound is  obtained  which  melts  at  121°,  and  has  the  properties  of  an 
amidine.  Tolyldithiocarhimide,  CieHigNoSo,  crystallises  from  benzene 
in  large,  transparent  plates  melting  at  157°. 

Ortliodicresol,  CuHuOj,  crystallises  from  water  in  slightly-coloured, 
large,  broad  needles  melting  at  157°. 

Benzoijlorthodicresol,  C28II24O4,  crystallises  from  glacial  acetic  acid  in 
long  needles  melting  at  185°.  The  acef?/Z- derivative,  C18H1SO4,  forms 
long  needles  melting  at  131°.  The  ef/i?/Z-derivative  melts  at  156°.  The 
|)rop// Z-derivative  crystallises  from  alcohol  in  snow-white  leaves.  The 
amyl-dieYiYn,i\vQ  crystallises  from  amyl  alcohol  in  thick  needles  oi- 
prisms,  which  are  readily  soluble  in  alcohol  and  ether,  and  melt  at  69". 
(Compare  Grerber,  this  vol.,  p.  484.)  F.  S.  K. 

Action  of  Chlorine  on  Phenols.  By  T.  Zincke  {Ber.,  21, 1027— 
1048). — Kefochloride  is  the  generic  name  given  to  the  ketonc-like 
products  obtained  by  the  action  of  chlorine  on  phenols. 
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BicUor-cc-naphthol,  C:oH5Cl2-OH  [OH  :  Clo  ==  1  :  2  :  4],  is  the  first 
product  which  can  be  isolated  of  the  action  of  chlorine  on  a-naphthol 
in  glacial  acetic  acid  solution ;  it  is  also  formed  bj  the  reduction  of 
tri-  and.  penta-chloroketonaphthalene  (see  below).  It  crystallises 
from  glacial  acetic  acid,  in  thick,  transparent  needles,  which  lose  acetic 
acid,  iDecome  dull,  and  disintegrate  on  exposure  to  the  air;  it  crystal- 
lises from  benzene  and  alcohol  in  slender,  shining  needles,  which  melt 
at  107 — 108°,  dissolve  readily  in  ether,  benzene,  and  absolute  alcohol, 
and  also  in  sodium  carbonate  with  evolution  of  carbonic  anhydride. 
It  is  readily  oxidised  by  chlorine  or  bromine  with  formation  of  an 
insoluble,  blue  substance,  which,  on  further  treatment  with  the 
halogen,  becomes  yellow.  This  blue  compound  is  also  formed  by  the 
action  of  trichloroketonaphthalene.  By  careful  oxidation  with  nitric 
acid,  dichlor-«-naphthol  yields  chlor-a-naphthaquinone.  The  acetyl- 
derivative,  CioHgCI'i'OAc,  is  readily  soluble  in  glacial  acetic  acid  and 
alcohol,  and  crystallises  from  the  latter  in  thick,  colourless  needles, 
melting  at  74—76°. 

Tricidor- a-naphthol,  [CI3  =2:3:4],  is  obtained  by  reducing 
pentachloroketonaphthalene  with  alkaline  sulphites ;  it  crystallises 
from  glacial  acetic  acid  or  benzene  in  long,  colourless,  silky  needles, 
melts  at  159 — 160",  is  readily  soluble  in  ether,  less  readily  in 
warm,  sparingly  in  cold  alcohol  or  glacial  acetic  acid.  The  acetyl- 
derivative  forms  long,  white,  shining  needles,  which  are  moderately 
soluble,  and  melt  at  123 — 124°.  Trichlor- a-naphthol  yields  di- 
chloro-/J-naphthaquinone,  and  a  small  quantity  of  dichlor-a-naphtha- 
quinone,  when  carefully  oxidised  with  nitric  acid  in  acetic  acid 
solution,  but  with,  chromic  acid  the  chief  product  is  dichior-a-naplitha- 
quinone. 

Trichlor-A-hetonaphthalene,   C6H4<]ppi.pTT^^  or  C6Hi<:^p,pj   .-,tj  ^ 

Cchlor-ot-naphthaquinone  chloride),  is  the  second  product  of  the  action 
of  chlorine  on  a-naphthol  in  glacial  acetic  acid  solution  ;  it  crystal- 
lises in  large,  characteristic,  transparent,  flat,  monoclinic  prisms, 
melting  at  120 — 121°,  is  very  readily  soluble  in  benzene,  less  so  in 
glacial  acetic  acid,  and  sparingly  in  alcohol.  This  compound  can  also 
be  obtained  by  the  action  of  chlorine  on  dichlor-a-naphthol.  When 
boiled   with  dilute    alcohol  or  dilute   acetic   acid,   it  yields   clilor-a,- 

CO'CCK 
naphthaquinone,  C6H4<^p^^pTT^.     This  crystallises  from  alcohol  and 

dilute  acetic  acid  in  shining,  yellow  needles,  which  melt  at  117 — H8°, 
and  are  readily  soluble  in  benzene,  sparingly  in  ether.  When  treated 
with  chlorine  in  glacial  acetic  acid  solution,  it  is  converted  into 
dichlor-a-naphthaquinone,  and  alkalis  transform  it  slowly,  with  partial 
decomposition,  into  chlorohydroxynaphthaquinone.  Treated  with 
aniline,  it  yields  chloranilido-«-naphthaquinone,  which  can  also  be 
obtained  from  dichloronaphthaquinone. 

Trichloroketonaphthalene  can  be  readily  reduced  to  dichlor-a- 
naphthol,  and  when  treated  with  aniline  it  yields  anilidonaphtha- 
quinonanilide.  By  the  action  of  hydroxylamine  hydrochloride  on 
trichloroketonaphthalene,  three  different  nitrogenous  products  are 
formed,  two  of  which  are  insoluble  in  sodium  carbonate  :  one  of  these 
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is  probably  a  true  nitroso-compound,  CioHjsCla'NO  [NO  :  CI2  =  1:2:4]. 

The  product  which  is  soluble  in  sodium  carbonate  appears  to  be  a 

monoxime;  it  melts  at  146 — 149°,  and  decomposes  at  170°.     The  third 

product  is  sparingly  soluble,  and  melts  at  205°. 

CO'CCl 
TetracJilor-oc-ketonaphthalene,  C6H4<[pp,.ppJ>  (or   dichlor-a-naph- 

-CO'CCl 
thaquinone  chloride,  C6H4<^pp,  .npi^)>  ^^s  obtained  in  two  different 

modifications,  which  perhaps  have  different  constitutions  as  expressed 
by  the  above  formulae.  Both  compounds  are  formed  by  treating  tri- 
chlor-a-naphthol  with  chlorine.  The  a-modification  crystallises  from 
glacial  acetic  acid  in  small,  transparent  rhombohedra,  which,  when 
taken  from  the  solution,  become  yellow,  and  keep  their  colour  when 
recrystallised  from  ether  ;  it  is  rather  easily  soluble  in  hot  alcohol  or 
hot  glacial  acetic  acid,  and  melts  at  104 — 105°. 

The  iS-modification  crystallises  from  ether  in  shining,  colourless, 
transparent,  rhombic  forms,  which  are  combinations  of  prisms  and 
pyramids ;  it  melts  at  93 — 94°,  and  becomes  amethyst-coloured  on 
exposure  to  light. 

The  /8- modification  can  also  be  obtained  by  treating  an  alcoholic 
solution  of  the  pentachloride  (see  below)  with  dilute  alkali,  or  by 
boiling  an  alcoholic  solution  of  the  a-modification  ;  in  the  latter  case, 
dichlor-a-naphthaquinone  is  also  formed. 

These    two  modifications   of   tetrachlor-a-ketonapthalene  are  very 

similar  in   their  general  behaviour;    they   are  both    converted    into 

dichlor-a-naphthaquinone  when   boiled  with  dilute  alcohol  or  dilute 

acetic  acid  ;    when  warmed  with  dilute  alcoholic  potash,  they  yield 

chlorhydi-oxynaphthaquinone,   and    when   treated    with    concenti-ated 

potash  and  a  few  drops  of  alcohol,  they  are  converted  into  dichlor- 

indenehydroxycarboxylic  acid,  which  can  be  recognised  by  transform- 

CO 
ing  it  into  dichloroketoindene,  06H4<]ppi^CCl. 

When  potash  is  gradually  added  to  a  solution  of  the  tetra- 
chloride in  absolute  alcohol,  long,  orange-red  shining  needles,  melting 
at  148 — 149°,  are  obtained.  This  compound,  which  can  also  be  ob- 
tained from  the   pentachloride,   appears   to  be   the   ethyl-derivative 

of     chlorhydroxynaphthaquinone,     C56H4<^p^Qp,yppi>- ;     it    yields 

/3-y3-chlorhydroxy-^-naphthaquinone  anilide  when  treated  with  aniline, 
and  is  converted  into  chlorhydroxynaphthaquinone  by  the  action  of 
alkalis. 

The  corresponding  propyl-deviys,t\Ye  is  obtained  by  treating  a 
propyl-alcoholic  solution  of  the  tetrachloride  with  potash  in  a  similar 
manner;  it  is  a  yellowish- red,  crystalline  compound,  which  melts  at 
190°,  and  gives  y8-/3-chlorhydroxynaphthaquinoneamlide  when  treated 
with  aniline. 

Tetrachloroketonaphthalene  is  converted  into  trichlor-a-naphthol  by 
reducing  agents ;  when  treated  with  potassium  iodide,  iodine  is 
liberated,  amorphous  insoluble  compounds  are  obtained,  and  dichlor- 
hydronaphthaquinone  appears  to  be  formed.  It  yields  a  mixture  of 
various   nitrogenous  compounds    when  treated  with   hydroxylamine 
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hydrochloride,  and  combines  with  aniline  to  form  chloranilidonaphtha- 
qainoneanilide  (see  below). 

QQ CClo 

Pentachlorohetohydronaj)hthalene,  C6H4<^ppi  .PTTn'^'    ^^    obtained 

by  saturating  a  glacial  acetic  acid  solution  of  a-naphthol  with  chlorine 
in  the  cold.  It  is  readily  soluble  in  hot  benzene,  from  which  it 
crystallises  in  coloarless,  almost  right-angled,  monoclinic  plates,  melt- 
ing at  156 — 157°;  it  is  very  sparingly  soluble  in  ether,  sparingly  in 
alcohol,  but  more  readily  in  hot  glacial  acetic  acid,  from  which  it 
crystallises  in  hard,  thick  forms.  When  heated  above  its  melting 
point,  it  becomes  slightly  coloured,  and  at  about  200 — 220°  evolution 
of  hydrogen  chloride  commences.  It  is  readily  converted  into  tetra- 
chloroketonaphthalene,  and  yields,  therefore,  with  various  reagents 
the  same  products  as  the  two  tetrachloroketones.  Stannous  chloride 
transforms  it  into  trichloroketone,  which  on  further  reduction  gives 
a-/5-dichlor-a-naphthol.  Alkaline  sulphites,  in  acetic  acid  solution, 
and  phenylhydrazine,  convert  it  into  trichlor-«-naphthol ;  potassium 
iodide  acts  similarly,  tetrachloroketone  being  first  formed.  By  con- 
tinued boiling  with  alcohol,  it  yields  small  quantities  of  tetrachloro- 
ketonaphthalene,  part  of  which  is  further  transformed  into  dichlor- 
a-naphthaquinone.  This  last-named  compound  is  obtained  almost 
quantitatively  on  heating  the  pentachloride  in  sealed  tubes  at  120 — 
180°  with  dilute  alcohol  or  dilute  acetic  acid.  When  the  penta- 
chloride is  treated  with  alkalis,  the  products,  which  vary  according  to 
the  conditions  of  the  experiment,  are  the  same  as  those  produced 
from  tetrachloroketonaphthalene. 

^-^-GhloranilidunapJithaquinone  anilide,  ^6^i^_n(^pi.\.nn]^i  is 

formed  when  aniline  is  added  to  an  alcoholic  solution  of  the  penta- 
chloroketone ;  it  crystallises  from  benzene  in  dark-red,  shining 
needles,  which  melt  at  157°,  and  are  only  sparingly  soluble  in  alcohol 
and  glacial  acetic  acid.  The  salts  of  this  base  are  bluish -black,  and 
are  readily  decomposed  by  alcohol  or  water.  The  jplatinochloride, 
(C22Hi5Cl]S'20)2,H2PtCl6,  crystalliscs  in  small  black-violet  leaves  with 
a  metallic  lustre.  The  anilide  yields  chloranilidonaphthaquinone 
when  boiled  with  alcoholic  hydrochloric  acid. 

Hexachloroketohydronaphthalene,  CeHi*:^^^^,,  .pni'^^^j  is  obtained  by 

heating  the  tetrachloride  with  manganese  dioxide  and  hydrochloric 
acid ;  when  crystallised  slowly  from  glacial  acetic  acid,  it  forms  thick, 
hard,  seemingly  monoclinic  forms,  but  when  crystallisation  proceeds 
slowly,  long  striated  needles  are  obtained.  It  is  readily  soluble  in 
benzene  and  hot  alcohol,  sparingly  soluble  in  ether,  and  melts  at 
130° ;  when  heated  above  this  temperature,  it  loses  chlorine.  This 
compound  is  tolerably  stable,  it  liberates  iodine  from  potassium  iodide 
only  slowly,  and  does  not  react  with  aniline ;  it  is  converted  into  tri- 
chlor-a-naphthol  by  the  action  of  reducing  agents.  When  treated 
with  alkalis  in  alcoholic  solution,  the  ring  is  split,  and  an  acid, 
COOH-CeHi'CO-CCKCCls,  is  obtained,  which  is  identical  with  that 
produced  from  tetrachlorodiketonaphthalene  (this  vol.,  p.  490).  This 
acid  crystallises  from  dilute  alcohol,  or  dilate  acetic  acid,  in  colour- 
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less,  acute-angled  rhombohedra,  or  in  leaves  which  melfc  at  127 — 128". 
When  heated  with  concentrated  sulphuric  acid,  it  loses  hydrochloric 
acid,  and  is  converted  into  a  compound  which  :s  probably  a  substituted 
hydrindenecarboxylic  acid.  F.  S.  K. 

/5  -  Tetrahydronaphthylamine.  By  E.  Bamberger  and  R. 
MuLLER  (Ber.,  21,  1112 — 1125;  compare  this  vol.,  pp.  159,  509). — In 
its  behaviour  towards  diazobenzene  chloride,  /3-tetrahydronaphthyl- 
amine  resembles  the  non-aromatic  amines,  and  yields  a  diazoamido- 
derivative,  CioHn'NH-NaPh,  which  combines  with  picric  acid  in 
ethereal  solution  to  form  a,  picrate  crystallising  in  lustrous,  ruby-red 
needles  and  melting  at  118°.  Diazoamidotetrahydro-/3-naphthylamine 
is  explosive,  is  volatile  with  steam,  and  when  heated  with  dilute  acids 
is  decomposed  for  the  most  part  into  nitrogen,  aniline,  and  dihydro- 
naphthalene,  a  small  quantity  of  /3-tetrahydronaphthy1amine  and, 
probably,  phenol  being  also  formed.  The  tetrahydro-base  is  not 
attacked  when  boiled  even  for  a  day  with  hydrobromic  acid  (contain- 
ing 47  8  per  cent,  of  hydrogen  bromide),  but  when  heated  with  the 
acid  at  150 — 160°  is  slowly  decomposed  into  naphthalene,  ammonia, 
and  hydrogen ;  a  similar  result  is  also  obtained  by  heating  the  base 
in  sealed  tubes  at  80 — 100°  above  its  boiling  point  for  several  days. 
The  nitrite  does  not  decompose  below  160°,  bat  when  heated  at  180 — 
190°  is  converted  into  nitrogen,  water,  and  dihydronaphthalene, 
together  with  some  ammonia  formed  by  a  secondary  reaction.  The 
aqueous  solution  of  a  mixture  of  the  tetrahydro-bnse  and  nitrous 
acid  in  molecular  proportion  is  not  affected  by  prolonged  boiling, 
and  only  suffers  decomposition  to  a  slight  extent  when  heated  at 
120 — 130°  for  20  hours,  naphthalene  being  formed  ;  the  solution  of 
a  similar  mixture  in  dilute  sulphuric  acid  (1  :  10)  is,  however,  less 
stable,  and  decomposes  on  warming  with  the  production  of  naphthalene 
and  a  small  quantity  of  an  oil.  The  formation  of  naphthalene,  taken 
in  conjunction  with  the  fact  that  a  certain  proportion  of  the  tetra- 
hydro-base remains  unchanged  in  these  decompositions,  renders  it 
probable  that  the  reaction  proceeds  normally  with  the  formation  of 
nitrogen,  water,  and  a  hydronaphthol,  which  then  decomposes  into 
water  and  dihydronaphthalene,  the  latter  being  finally  oxidised  to 
naphthalene  at  the  expense  of  a  portion  of  the  nitrous  acid.  To 
avoid  if  possible  this  secondary  reaction,  amyl  nitrite  was  employed 
as  the  diazotising  agent  instead  of  nitrous  acid,  with  the  result 
that  dihydronaphthalene,  amyl  alcohol,  nitrogen,  and  water  w^ere 
obtained. 

Acetyltetrahydro-^-naphthylamine  does  not  react  with  bromine  in 
chloroform  solution  at  0°,  from  which  the  authors  conclude  that  one  of 
the  two  benzene  nuclei  is  completely  hydrogenated.  To  determine 
which,  the  tetrahydro-base  was  oxidised  by  suspending  3  grams  in 
250  c.c.  of  water  containing  a  small  quantity  of  sodium  carbonate  in 
solution,  cooling  to  10 — 12°,  and  adding  in  small  quantities  at  a  time 
9  to  10  grams  of  a  4  per  cent,  permanganate  solution ;  much  ammonia 
escaped,  and  phthalic  acid,  together  with  Gabriel  and  Michael's  hydro- 
cinnamorthocarboxylic  acid,  COOH-CsHi-CH.-CHo'COOH  (Abstr., 
1878,  426;  this  vol.,  p.    150),  which  constitutes  the   chief   product 
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under  these  conditions,  were  obtained,  hence  ^-tetrahjdronaphthjl- 
amine  has  the  constitution  [Ha  :  Hg  :  H,NH2  :  H2  =  1  :  2  :  3  :  4]. 

Valerijl-^-na^lithylamine,  CioH7-]SrH*CO-C4H9,  is  formed  in  small 
quantity  by  the  action  of  sodium  on  a  boiling  solution  of  ^-naphthyl- 
amine  in  valeric  acid;  it  crystallises  in  long,  vitreous  prisms,  and 
melts  at  138-5°.  W.  P.  W. 

Derivatives  of  Diamido-a-naphthol.  By  S.  Meerson  {Ber.,  21, 
1195— 1199).— I>mmt(Zo-a-mj9/i^/ioZA?/rfroc/iZonWe,OH-CioH5('N'H2,HCl)2, 
can  be  prepared  from  the  stannochloride  obtained  when  Martins' 
yellow  is  reduced  with  tin  and  hydrochloric  acid,  by  suspending  it  in 
water,  precipitating  the  tin  with  hydrogen  sulphide,  evaporating  the 
filtrate  in  a  vacuum,  and  treating  the  residue  with  concentrated 
hydrochloric  acid.  It  crystallises  in  colourless,  microscopic  tables,  and 
is  fairly  stable  in  the  dry  state.  When  treated  with  anhydrous 
sodium  acetate  and  acetic  anhydride,  it  is  converted  into  triacetyl- 
diamido-x-7iap]ithol,  CioH5(OAc)(NHAc)2,  which  crystallises  from 
acetic  acid  in  white,  microscopic  needles,  melts  at  280°  with  decom- 
position, and  is  insoluble  in  water,  sparingly  soluble  in  boiling 
alcohol.  It  dissolves  also  in  dilute  aqueous  potash  with  a  red  colour, 
and  is  oxidised  to  acetamidonaphthaquinone,  CmHsOa'NHAc,  when 
the  solution  is  acidified  with  hydrochloric  acid  and  treated  with  ferric 
chloride.  The  quinone  crystallises  from  alcohol  in  lustrous,  golden- 
yellow  scales,  and  melts  at  198°  with  decomposition. 

Nitroiriacetyldiamido-oi-naphthol,  N02*CioH4(OAc)-(IsrHAc)2,  is  ob- 
tained when  triacetyldiamido-a-naphthol  suspended  in  acetic  acid  is 
treated  in  the  cold  with  nitric  acid  (sp.  gr.  =  1'48)  until  solution 
occurs.  It  is  a  yellow,  granular  powder,  melts  at  235°  with  decom- 
position, and  on  oxidation  with  potassium  permanganate  yields 
phthalic  acid.  Fuming  hydrochloric  acid  dissolves  it  on  warming 
with    the    formation    of   nitrodiamidoethenyl-x-napMhol  hydrochloride, 

CMe<^>CioH4(N02)-NH2,HCl   [0  :  N  :  NO2  :  NH2  =  1  :  2  :  3  :  4], 

which  crystallises  in  long,  slender,  lustrous,  citron-yellow  needles, 
and  yields  a  platinochloride,  (CioH9N303)2,H2PtCl6,  crystallising  in 
dark-yellow  needles.  On  treatment  with  water,  the  hydrochloride 
decomposes,  yielding  the  base,  which  has  a  beautiful  scarlet  colour, 
and  is  only  sparingly  soluble  in  alcohol ;  by  boiling  with  very  dilute 
aqueous  potash,  it  is  converted  into  hydroxy nitroethe7iyla'}mdo-oc-na]phthol, 

CMe^^]>CioH4(N02)*OH ;  this  crystallises  in  slender,  brown  needles, 

and  melts  at  163°  with  decomposition. 

Acetamidonaphthaquinoneacetimide,  ISTAcCioIIsO'NHAc,  is  prepared 
by  the  action  of  anhydrous  sodium  acetate  and  acetic  anhydride  on 
diimido-a-naphthol  hydrochloride.  It  crystallises  from  alcohol  in 
thick,  dark-yellow  prisms,  and  melts  at  178°  with  decomposition.  On 
oxidation  with  nitric  acid  (sp.  gr.  =  1'48),  it  yields  the  acetamido- 
naphthaquinone  already  described,  and  on  treatment  with  bromine 
(1  mol.)  in  acetic  acid  solution  is  converted  into  hromacetamidonaphtha- 
quinone,  CioH402Br*NHAc,  which  crystallises  from  alcohol  in  lustrous 
golden-yellow  needles,  and  melts  at  205°  with  decomposition. 

W.  P.  W. 
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Action  of  Phosphorus  Pentachloride  on  a-Hydroxjmaphthoic 
Acid.  By  R.  WoLFFENSTEiN  (Ber.,  21,  1186 — 1192  ;  compare  Abstr., 
1887,  963). — x-Carboxylnaphthylphosphoric  acid, 

PO(OH)2-0-CioH6-COOH, 

is  prepared  either  by  heating  a-elilorocarboxylnaphthylortliophos- 
phoric  dichloride  at  90°  for  several  days  until  the  weight  is  constant, 
or  by  allowing  it  to  remain  in  contact  with  water  for  three  weeks.  It 
crystallises  in  slender,  white  needles,  is  readily  soluble  in  acetone,  less 
soluble  in  benzene,  and  though  stable  when  dry,  decomposes  readily 
in  aqueous  solution  into  a-hydroxynaphthoTc  acid  and  phosphoric 
acid.  The  silver  salt,  CnHePOeAga,  and  lead  salt,  (CiiH6P06)2Pb3, 
were  prepared ;  the  ammonium  salt  decomposes  in  aqueous  solution 
into  ammonium  a-hydroxynaphthoate.  The  action  of  hot  acetic  acid 
on  the  dichloride  resembles  that  of  water,  since  a-carboxylnaphthyl- 
phosphoric  acid  is  first  formed,  and  this  on  further  heating  with  the 
acid  is  converted  into  a-hydroxynaphtho'ic  acid  and  phosphoric  acid. 

a-Chlorocarboxylnaphthylorthophosphoric  dichloride  when  treated 
with  absolute  alcohol  (5  mols.)  in  the  cold,  yields  a  diethyl  salt, 
PO(OEt)2-0-CioH6-CCl3,  which  is  crystalline,  melts  at  6.3°,  and  decom- 
poses when  boiled  with  water.  Phosphorus  pentachloride  reacts  witli 
the  dichloride  under  pressure  at  180°,  forming  ot-chloronaphtJw'ic  tri- 
chloride, CioHeCl'CCla.  This  crystallises  in  colourless  rhombohedra, 
melts  at  73°,  dissolves  readily  in  the  ordinary  solvents,  and  gives 
the  malachite-green  reaction  on  boiling  with  dimethylaniline  and 
zinc  chloride.  When  boiled  with  water  and  acetic  acid,  it  is  converted 
into  a  chloronaphtho'ic  acid,  CloHfiChCOOH  [probably  CI  :  COOH 
=  1:2],  which  crystallises  from  benzene  in  slender,  white  needles, 
melts  at  196°,  and  yields  y3-naphtho"ic  acid  on  treatment  with  sodium 
amalgam.  The  silver  salt,  CioHgChCOOAg,  and  calcium  salt, 
(CioH6Cl*C02)2Ca  +  2H2O,  of  this  acid  were  prepared. 

W.  P.  W. 

Anthranol.  By  F.  Goldmann  (Ber.,  21,  1176— 1182).— Anthra- 
quinone  dichloride  is  obtained  when  a  chloroform  solution  of  anthranol 
is  treated  with  dry  chlorine.  It  crystallises  in  thin,  pale-vellow  mono- 
clinic  prisms,  a  :  h  :  c  =  0'7973  :  1  :  0-6262 ;  ^  =  72°  48' ;  faces  ob- 
served, GoP,  OP,  and  —  P  ;  it  melts  at  132 — 134°,  and  is  identical  with 
Thorner  and  Zincke's  compound  (Abstr.,  1878,  231).  Anthraquinone 
dibromide  (Abstr.,  1887,  1049)  crystallises  in  pale-yellow,  monoclinic 
forms,  a:h  :c  =  1-5009  :  1  :  1-4708;  |3  =  70°  43' ;  faces  observed, 
OP,  -P,  +P,  i^oo,  and  +2P2. 

When  finely  powdered  anthranol  (15  grams)  dissolved  as  far  as 
possible  in  boiling  aqueous  potash  (15  grams)  is  heated  with  an  excess 
of  ethyl  iodide  (40  grams)  in  a  reflux  apparatus  for  10  to  12  hours,  an 
oil  is  obtained  consisting  of  anthranyl  ethyl  ether  and  diethyl- 
anthrone ;  these  can  readily  be  separated,  as  the  former  is  dissolved 
whilst  the  latter  is  precipitated  in  a  crystalline  form  when  the  product 
is  treated  with  light  petroleum. 

C(OEt) 

Anthranyl  ethyl  ether,  C6H4<f   |  yCeHi,  is  a  heavy,  yellow  oil, 

CH 
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and  dissolves  readily  in  benzene,  light  petroleum,  ether,  alcohol,  and 
acetic  acid,  yielding  solutions  showing  a  blue  fluorescence.  It  could 
not  be  crystallised.  On  oxidation  with  chromic  acid  in  acetic  acid,  it 
yields  anthraqainone,  and  when  dissolved  in  carbon  bisulphide  cooled 
at  15 — 20^  and  treated  with  bromine,  it  is  converted  into  a  yellow 
or  red  crystalline  product  which  decomposes  at  the  ordinary  tempera- 
ture into  hydrogen  bromide  and  dihromantliranyl  ethyl  ether, 

CuH^Br/OEt. 

This  forms  small,  colourless  crystals,  melts  at  116 — 117°,  decomposes 
with  the  evolution  of  bromine  and  hydrogen  bromide  on  further 
heating,  and  is  soluble  in  benzene.  On  oxidation  with  chromic  acid 
in  acetic  acid  solution,  it  yields  a  derivative,  CifiHigOv-Br,  which  crystal- 
lises from  benzene  and  light  petroleum  in  large  needles,  and  melts  at 
135 — 138°  ;  further  oxidation  converts  it  seemingly  into  bromanthra- 
quinone. 

I)ietliylanthrone,CeH.i<^^Q^'^C6^i,  crystallises  in  colourless  forms, 

melts  at  136°,  and  is  readily  soluble  in  benzene,  chloroform,  alcohol, 
and  ether,  soluble  in  light  petroleum,  and  insoluble  in  aqueous  alkalis. 
It  is  slowly  oxidised  to  anthraquinone  by  chromic  acid  in  acetic  acid 
solution,  does  not  react  witb  bromine  in  carbon  bisulphide  solution, 
and  is  not  affected  by  beating  at  180°  with  a  solution  of  hydrogen 
chloride  in  acetic  acid.  When  heated  with  hydriodic  acid  (sp.  gr. 
=  1*7)  and  amorphous  phosphorus  at  180 — 200°  for  three  hours,  it  is 

PFt 
reduced  to  diethylhydroanthracene,  C6H4<^p-|4-^^C6H4,  which  crystal- 
lises in  colourless  forms,  melts  at  48 — 50°,  dissolves  readily  in  light 
petroleum,  benzene,  ether,  and  carbon  bisulphide,  and  is  oxidised  to 
diethylanthrone  by  chromic  acid  in  acetic  acid  solution. 

W.  P.  W. 

Methyloxyanthranol.  By  C.  Liebermann  (Ber.,  21,  1175). — The 
author  has  again  obtained  the  isomeric  methyloxyanthranol, 

OH-C^O^CMe, 

(Abstr.,  1881,  608),  together  with  the  ordinary  form,  in  one  experi- 
ment in  which  oxyanthranol  was  allowed  to  remain  with  aqueous 
soda  and  methyl  iodide  in  a  pressure  flask  for  a  week,  and  then  heated 
for  a  day  at  a  temperature  gradually  rising  to  70°  ;  but  all  expel^i- 
ments  to  determine  the  conditions  of  its  formation  have  failed,  since 
only  traces,  at  the  most,  of  the  compound  have  been  subsequently 
obtained.  The  colourless  needles  of  the  isomeride,  which  were  sepa- 
rated mechanically  from  the  yellow  scales  of  methyloxyanthranol, 
melted  at  98°,  and  were  extremely  soluble  in  benzene  and  light  petro- 
leum. W.  P.  W. 

Ethylated  Hydroxyanthraquinones.  By  C.  Liebermann  and 
G.  Jellinek  (Ber.,  21,  1164 — 1171). — Liebermann  and  v.  Kostanecki 
have  stated  that  only  those   ethylated  hydroxyanthraquinones  which 


716  ABSTRACTS  OF  CHKMIOAL  PAPERS. 

contain  two  free  hydroxyl-groups  in  tlie  alizarin  position  can  be  mor- 
danted on  fabrics  (Annalen,  240,  245).  In  order  to  obtain  evidence 
confirmatory  of  this  theory,  the  authors  have  ethylated  five  of  the 
hydroxyanthraquinones.  It  was  not  found  possible  to  prepare  tri- 
ethylated  derivatives  of  anthrapurpurin,  flavopurparin,  or  anthra- 
gallol,  although  mono-  and  di-ethylated  derivatives  were  readily 
obtained.  In  general  it  was  found  that  ethylation  proceeded  the  more 
rapidly  the  greater  the  number  of  hydroxyl-groups  present,  and  the 
more  these  were  grouped  in  contiguous  positions  in  the  formulae  of 
the  compounds  ;  moreover,  with  hydroxyanthraquinones  containing 
three  hydroxyl-groups  in  contiguous  positions  in  their  formulae,  it 
was  found  that  the  hydroxyl-group  in  the  intermediate  position  was 
always  ethylated  first,  although  experiments  with  quinizarin  and 
/3- hydroxy anthraquinone  showed  that  there  was  no  perceptible  differ- 
ence in  the  ease  with  which  hydroxyl-groups  respectively  in  the  a-  and 
/?-  positions  were  displaced  by  ethoxyl.  Spectroscopic  observations 
showed  that  in  solution  in  concentrated  sulphuric  acid,  ethylated 
derivatives  gave  spectra  closely  resembling,  and  in  some  cases  identical 
with  those  of  the  corresponding  hydroxyanthracjuinones. 

Ethylation  was  effected  in  two  ways,  either  by  heating  the  hydroxy- 
anthraquiuone  at  80°  for  some  days  in  a  reflux  apparatus  with  dilute 
aqueous  potash  and  an  excess  of  ethyl  iodide,  or  by  heating  the  finely 
powdered  hydro xyanthraquinone  lead  salt,  dried  at  120°,  with  a  mix- 
ture of  anhydrous  benzene  and  ethyl  iodide  at  220°  for  16  hours;  the 
products  obtained  by  the  two  methods  were  not  always  identical.  The 
ethylated  derivatives  are  very  stable,  and  are  not  affected  by  boiling 
with  ammonia,  alkalis,  or  the  ordinary  solvents. 

JEthoxyanthraquinone,  CuH702*OEt,  forms  yellowish-white  needles. 

Quinizarin  ethyl  ether^  OBt'CuHeOg'OH,  crystallises  from  alcohol  in 
beautiful  carmine  needles,  melts  at  150 — 151°,  forms  a  soluble  barium 
salt,  and  is  sparingly  soluble  in  alkalis,  yielding  a  red  solution.  The 
rose-red  solution  in  sulphuric  acid  is  fluorescent,  as  are  the  correspond- 
ing solutions  of  quinizarin  and  its  diethyl  ether ;  moreover,  in  parsing 
from  the  former  to  the  laiH;er  the  colour  of  the  solutions  becomes 
more  blue,  just  as  is  the  case  with  eosin  and  its  ethyl  ether.  Quiniza- 
rin diethijl  ether,  Ci4H602(OEt)2,  crystallises  in  yellow  needles  and 
melts  at  176—177°. 

Anthragallol  ethyl  ether,  CuH50.,(0H),-0Et  [OEt  =  2],  prepared 
by  the  first  method,  crystallises  from  alcohol  in  small,  red  needles, 
melts  at  175°,  is  soluble  in  hot  alcohol,  benzene,  ether,  and  acetic  acid, 
dissolves  in  concentrated  sulphuric  acid  with  an  orange-yellow  colour, 
and  has  no  tinctorial  powers.  The  diethyl  ether,  Ci4H502(OEt)2*OH, 
prepared  by  the  first  method,  forms  brown  needles,  melts  at  134°,  dis- 
solves in  concentrated  sulphuric  acid  with  an  orange  colour,  and  has 
no  tinctorial  powers.  Prepared  by  the  second  method,  anthragallol 
ethyl  ether  crystallises  from  alcohol  in  small,  red  needles,  melts  at 
245°,  is  sparingly  soluble  in  ether  and  alcohol,  and  dissolves  in  alkalis 
with  a  blue  colour,  yielding  solutions  which,  unlike  those  of  anthra- 
gallol, are  not  oxidised  on  exposure  to  air.  It  dissolves  in  concen- 
trated sulphuric  acid  with  a  reddish-brown  colour,  and  dyes  mordanted 
fabrics.     The  diethyl  ether  prepared  by  the  second  method  crystal- 
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Uses  from  alcohol  in  silky,  citron-yellow  needles,  melts  at  198°,  is 
readily  soluble  in  ether  and  in  hot  alcohol,  benzene,  and  acetic  acid, 
dissolves  in  sulphuric  acid  with  a  reddish-yellow  colour,  and  is  desti- 
tute of  tinctorial  powers. 

Anthrapurpurin  ethyl  ether,  CuH502(OH)2*OEt,  prepared  by  the 
first  method,  crystallises  from  alcohol  in  vitreous,  orange-red  needles, 
melts  at  265°,  is  soluble  in  ether,  &c.,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  reddish- violet  colour.  The  diethyl  ether, 
CuH502(OEt)2*OH,  crystaUises  in  matted,  yellow  needles,  melts  at 
162°,  is  soluble  in  ether,  &c.,  and  dissolves  in  concentrated  sulphuric 
acid  with  a  reddish-violet  colour.  The  ethyl  ether,  obtained  as  sole 
product  by  the  second  method,  is  deemed  identical  with  that  just 
described,  although  it  crystallises  in  bright-yellow  needles,  melts  at 
170°,  and  gives  a  reddish- violet  colour  with  concentrated  sulphuric 
acid.     These  derivatives  are  destitute  of  tinctorial  powers. 

Flavopurpurin  ethyl  ether,  Ci4H502(OH)2*OEt,  is  obtained  in  very 
small  quantity  by  the  first  method,  and  is  readily  soluble  in  ether  and 
alcohol.  The  diethyl  ether,  Ci4H502(OEt)2*OH,  crystallises  from  dilute 
alcohol  in  long,  hair-like,  reddish-yellow  needles,  melts  at  209°,  is 
sparingly  soluble  in  ether  and  alcohol,  readily  soluble  in  hot  acetic 
acid,  and  dissolves  in  concentrated  sulphuric  acid  with  a  blood-red 
colour.  This  derivative  is  the  sole  product  obtained  by  the  second 
method.     These  compounds  have  no  tinctorial  powers. 

Ttufigallol  ethyl  ether,  CuH202(OH)3(OEt)3,  prepared  by  the  first 
method,  crystallises  in  long,  orange-red  needles,  melts  at  195°,  is 
sparingly  soluble  in  alcohol,  dissolves  in  concentrated  sulphuric  acid 
with  a  violet  colour,  and  is  destitute  of  tinctorial  powers. 

W.  P.  W. 

Leuco-componnds  from  Anthraquinone  Dyes.  By  0.  Lieber- 
MANN  (Ber.,  21,  1172 — 1174;  compare  this  vol.,  p.  492). — The  method 
of  simultaneously  reducing  and  acetylating  ahthraquinone-derivatives 
by  means  of  zinc-dust,  sodium  acetate,  and  acetic  anhydride  has  been 
employed  in  the  preparation  of  the  following  compounds  : — 

C(OAc) 

Diacetylhydroxyanthranol,  C6H4<'    I  /C6H4,  obtained    by  the 

^C(OAc)^ 
reduction  of  anthraquinone,  crystallises  from  acetic  acid  in  colourless 
needles,  melts  at  260'^  with  decomposition,  and  is  identical  with  the 
compound  prepared  by  acetylating  hydroxyanthranol   (Abstr.,  1882, 
855). 

BiacetylmetJiylhydroxyanthranol,  C6H2!C2(OAc)2!CbH3Mc,  prepared 
by  the  reduction  of  methylanthracene  (m.  p.  =  177°),  crystallises  in 
scales  melting  at  217°. 

Pentacetylhydroxyanthranol,  C6H4!C2(OAc)2iC6H(OAc)3,  formed  by 
the  reduction  of  anthragallol,  crystallises  from  dilute  alcohol  in 
needles,  and  melts  at  203°. 

Tetracefylhydroxyanthranol,  OAc-C6H3!C2(OAc).!CfiH3'OAc,  is  ob- 
tained, together  with  a  compound  which  is  soluble  in  50  per  cent, 
alcohol,  by  the  reduction  of  anthraflavic  acid,  and  crystallises  from 
acetic  acid  in  silky  needles  melting  at  274°. 

Tetracetylhydroxyanthranol,     OAc*C6H3!C2(OAc)2!C6H3*OAc,     forms 
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one  of  two  compounds  obtained  by  the  reduction  of  isoanthraflaTic 
ncid,  and  is  separated  by  means  of  its  sparing  solubility  in  50  per 
rent,  acetic  acid.  It  crystallises  from  alcohol  in  needles  melting  at 
235—240°. 

The  more  soluble  products,  which  are  simultaneously  formed 
during  the  reduction-acetylntion  process,  seem  to  be  the  correspond- 
ing peracetylated  anthranols,  and  the  yield  of  these  is  increased  by 
increasing  the  duration  of  the  reaction.  Thus,  flavopurpurin  (this 
vol.,  p.  493)  forms  a  pentacetylhydroxyanthranol  as  the  chief  pro- 
duct under  the  ordinary  conditions,  but  when  the  reduction  is  con- 
tinued for  some  time  the  proportions  are  reversed,  and  the  tetracetyl- 
anthranol  becomes  the  chief  product.  The  tetracetyl-derivative  melts 
not  at  103—105°,  but  at  250—260°.  W.  P.  W. 

Additive  Derivatives  of  Dianthryl.  By  H.  Sachse  (Ber.,  21, 
1183 — 1185). — Dichlorodianfhrylocfochloride,  C28Hi6Cl2,Cl8,  is  obtained, 
together  with  a  small  quantity  of  dichloranthracene  tetrachloride  by 
treating  a  solution  of  dianthryl  in  chloroform  with  the  calculated 
quantity  of  chlorine.  It  crystallises  in  white,  microscopic  scales,  and 
is  readily  soluble  in  chloroform,  benzene,  and  ether,  and  sparingly 
soluble  in  alcohol,  acetic  acid,  and  light  petroleum,  yielding  non- 
fluorescent  solutions  which  become  fluorescent  on  heating  owing  to 
the  decomposition  of  the  compound.  At  80°,  it  decomposes  without 
previous  fusion  with  the  evolution  of  hydrogen  chloride,  and  when 
heated  with  alcoholic  potash  for  1  to  2  hours  is  converted  into  hexa- 
cJilorodiantliryl,  C28Hi2Cl6-  This  crystallises  in  microscopic,  greenish- 
yellow  prisms,  melts  at  308 — 310°,  and  is  readily  soluble  in  benzene, 
sparingly  soluble  in  alcohol  and  acetic  acid,  yielding  fluorescent 
solutions. 

Dihromodianthryl  ocfohromide,  C2i-Hi6Br2,Bre,  is  formed,  together 
with  a  small  quantity  of  dibromanthracene  tetrabromide,  when 
dianthryl  is  carefully  treated  with  bromine  in  the  cold.  It  crystallises 
in  microscopic  scales,  melts  at  156 — 160""  with  the  evolution  of 
bromine,  is  more  stable  than  the  octochloride,  and  dissolves  readily  in 
benzene  and  ether,  but  sparingly  in  alcohol  and  acetic  acid,  forming 
ron-fluorescent  solutions.  When  heated  with  alcoholic  potash,  a  sub- 
stitution-derivative, probably  hexabromodianthryl,  is  obtained  which 
crystallises  in  dark  yellow  prisms,  melts  at  above  300°,  and  dissolves 
in  acetic  acid,  yielding  a  fluorescent  solution.  W.  P.  W. 

Action  of  Acetic  Acid  on  Citrene.  By  J.  Lafont  (/.  Pharm. 
[5],  17,  105—108,  185— 188).— Essence  of  citron,  on  fractional  distil- 
lation,  yields  citrene,  C20H16,  as  a  principal  product ;  this  boils  at  about 
178°,  and  has  a  rotatory  power  of  [«]d  =  +93°.  When  mixed  with 
IJ  vols,  of  glacial  acetic  acid,  and  heated  on  the  water-bath  for 
48  hours  out  of  contact  with  air,  it  is  partly  converted  into  an 
acetate,  CioHi6,C2H402,  which  distils  in  a  vacuum  at  140 — 143°,  has  a 
sp.  gr.  of  0-9828  at  0°,  and  a  rotatory  power  of  [«]d  =  4-52°  30'; 
when  saponified  with  alcoholic  potash  at  100°,  a  heavy  viscous  liquid, 
CioHi6,U20,  is  obtained  which  distils  at  126 — 128°,  under  a  pressure  of 
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40   mm.,    and   has  the   distinct  odour  of  hyacinth   shown  by    List's 
terpilenol.     Its  rotator}*  power  is  [a]D  =  +67°  30'. 

Citrene,  when  treated  with  formic  acid  in  the  cold  during  three 
months,  aifords  some  cymene  and  a  compound,  C20H32,  which  boils  at 
212°.  This  is  a  viscous,  yellow  substance  with  odour  resembling  that 
of  copaiba,  sp.  gr.  =  0"9404  at  0° ;  it  does  not  affect  polarised  light. 
Citrene  and  formic  acid  give  the  same  products  when  heated  at  lOO° 
in  a  sealed  tube  during  18  hours.  J.  T. 

Terpinol.  By  G.  Bouchardat  and  R.  Voiry  (Gompt.  rend.,  106, 
663— 665).— When  terpilenol,  boiling  at  172— 176°  (Abstr.,  1887, 
677),  is  saturated  with  hydrogen  chloride  at  —25°,  the  oxygen  com- 
pound, for  which  the  authors  propose  the  name  terpane,  is  converted 
into  the  hydrochloride  2CioHi80,HCl,  whilst  the  terpilenic  hydro- 
carbon forms  the  hydrochloride  CioHi6j2HCl.  If  the  liquid  is  not 
cooled,  the  terpane  is  at  once  converted  intd  the  dihydrochloride. 
"When  the  compound  (CioHi80)„HCl  is  washed  with  water  at  0°,  it  is 
decomposed  with  development  of  heat  and  liberation  of  terpane.  The 
hydrochloric  acid  is  removed  by  treatment  with  dilute  alkali,  and  tie 
terpane  is  distilled  under  a  pressure  of  15  mm.-at  a  temperature  not 
exceeding  80".  The  product  boils  at  78 — 79°  in  a  vacuum,  and  is 
impure,  but  yields'solid  terpane  if  cooled  to  —50 — 55°;  the  formation 
of  crystals  being  accelerated  by  the  addition  of  a  fragment  of  the 
terpane  from  eucalyptol.  This  terpane  boils  at  174°,  and  its  sp.  gr. 
(0935  at  0°)  and  melting  point  (  —  8"  to  —1°)  are  identical  with  those 
of  terpane  from  eucalyptol  and  similar  natural  products.  Its  odour 
recalls  that  of  menthol,  &c.  Hydrogen  chloride  converts  it  into  the 
crystalline  hydrochloride,  (CioHi80)2HCl,  which  liquefies  in  a  vacuum 
or  under  water  with  liberation  of  terpane.  In  a  sealed  tabe,  it  decom- 
poses spontaneously  into  CioHi6,2HCl, -dsHisO  and  water.  When 
treated  with  an  ethereal  solution  of  bromine,  terpane  yields  a  granular 
cinnabar-red  product,  which  is  a  mixture  of  a  red  additive  product 
with  colourless  substitution-derivatives ;  this  reaction,  like  that  with  '■ 
hydrochloric  acid,  may  be  used  to  separate  terpane  from  terpilenol 
but  requires  greater  precautions.  The  terpane  thus  obtained  always 
retains  a  small  quantity  of  a  hydrobromide  of  sp.  gr.  above  0'977, 
analogous  to  but  more  stable  than  the  hydrochloride. 

It  follows  from  these  reactions  that  List's  terpilenol  consists  of 
inactive  crystalline  terpinol  or  terpol,  •  CioHigO,  boiling  at  218° ; 
terpane,  CioHigO,  boiling  at  175°  and  crystallising  at'  —1°;  and" 
inactive  terpilene,  CioHie- 

Terpane  differs  from  active  and  inactive^  terpilenols  in  that  it  does 
not  combine  with  acids  or  anhydrides  to  form  ethereal  salts.  This 
confirms  Wallach's  observations,  and  supports  his  view  that  terpane 
is  the  ether  or  anhydride  of  terpene.  C.  H.  B. 

Oxidation  of  Hydrazocamphenes.  By  C.  Tanret  {Gompt.  re7id., 
106,  660—662  and  749— 751).— If  a  cold  solution  of  a-hydrazo- 
camphene  in  1  per  cent,  sulphuric  acid  is  gradually  mixed  with 
standard  potassium  permanganate  solution  until  the  colour  just  ceases 
to    be   discharged,    it    yields    a    blue    precipitate    of    azocamphene, 
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C.(,H64N'408.  This  is  dissolved  in  ether,  and  the  solution  first  washed 
with  water  and  with  dilute  soda  solution  and  then  evaporated  to 
dryness.  Azocamphene  thus  obtained  melts  at  153°,  and  is  insoluble  in 
water  but  very  soluble  in  cold  ether,  alcohol,  and  chloroform.  A 
50  per  cent,  ethereal  solution  gradually  deposits  a  white  crystalline 
powder  which  is  insoluble  in  cold  alcohol  or  ether  but  dissolves  on 
heating  with  formation<^of  a  blue  solution.  The  crystals  become  blue  at 
80°,  and  if  kept  at  this  temperature  for  some  time  retrain  their  solu- 
bility in  cold  alcohol  or  ether.  The  white  crystals  have  the  same 
composition  as  the  blue  compound,  melt  at  153'^,  and  are  insoluble  in 
cold  water  but  dissolve  in  their  own  weight  of  cliloroform,  the 
solution  becoming  blue.  It  is  evident  that  azocamphene  can  exist  in 
two  modifications,  which  the  author  distinguishes  as  cyanazocarrvphene 
and  leucazocamphene.  The  azocamphene  from  /i-hydrazocamphene 
exists  only  in  the  form  of  a  blue  resinous  mass.  Azocamphene  is 
neutral  to  litmus  and  does  not  give  with  ferric  chloi^ide  the  /violet 
coloration  characteristic  of  the  hydrazocamphenes. 

At  a  temperature  somewhat  above  its  melting  point,  aaocamphene 
decomposes  with  evolution  o£  oxides  of  nitrogen.  It  also  decomposes 
when  heated  with  dilute  acids,  or  even  with  water,  yielding  hy-drazo- 
camphtne  and  an  acid,  C00H32N2O5,  which  is  somewhat  resinous  and  is 
only  slightly  soluble  in  w^ater,  but  dissolves  in  ether  or  clilorofomi. 
Its  salts  with  alkalis  and  alkaline  earths  are  soluble  in  water ;  the 
silver  salt  is  only  slightly  soluble.  Prolonged  boiling  with  water 
decomposes  it  with  production  of  a  new  acid  which  is  insoluble  in  ether 
and  has  a  high  ^rotatory  power. 

Concentrated  nitric  acid  acts  very  .violently  on  the  hydrazocam- 
phenes, but  the  diluted  acid  yields  the  blue  azocamphene,  which, 
however,  rapidly  disappears.  When  the  reaction  has  moderated, 
strong  nitric  acid  is  added,  and  the  product  is  crystallised  by  concen- 
tration and  converted  into  the  calcium  salt,  which  is  recrystallised 
and  then  decomposed  by  hydrochloric  .acid.  The  tereheiithic  acid, 
CgHioOg,  thus  obtained  forms  small  anhydrous  rhomboidal  prisms, 
soluble  in  8*2  parts  of  water  at  14°  and  in  23  parts  of  ether,  very 
soluble  in  alcohol,  but  insoluble  in  chloroform.  It  is  optically 
inactive,  melts  at  164°,  and  at  a  higher  temperature  loses  water,  and 
then  partially  decomposes.  When  small  quantities  are  distilled,  a 
syrupy  anhydride,  soluble  in  chloroform,  is  obtained.  When  fused 
with  potash,  it  decomposes  above  240°  with  evolution  of  hydrogen  and 
production  of  acetate,  oxalate,  and  formate. 

Terebenthic  acid  is  bibasic,  and  the  normal  salts  of  the  alkalis  and 
alkaline  earths  are  soluble  and  non-crystallisable.  The  acid  ammo- 
nium salt  forms  slender  needles  soluble  in  eight  parts  of  water.  The 
acid  calcium  salt  is  only  very  slightly  soluble  and  forms  microscopic 
crystals.  Neutral  solutions  of  teo-ebenthates  give  precipitates  with 
solutions  of  silver,  copper,  lead,  and  iron  (ferric),  but  no  precipitates 
with  solutions  of  zinc,  cobalt,  nickel,  manganese,  or  mercury.  The 
silver  salt  is  granular,  the  copper  salt  is  a  blue  green  powder.  The 
normal  zinc  salt  is  soluble  and  non-crystallisable ;  when  heated  with 
water  at  45°,  it  decomposes  into  a  soluble  acid  salt,  and  a  basic  salt  which 
is  insoluble  in  the  hot  liquid  but  is  partially  decomposed  when  the 
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liquid  cools,  and  yields  a  solution  which,  if  concentrated,  coagulates  at 
24°,  but  becomes  limpid  again  when  cooled. 

Terebenthic  acid  is  obtained  from  both  a-  and  ^-hjdrazocamphene. 
Nitric  acid  also  produces  other  acids  less  rich  in  carbon  and  not  crjs- 
talli  sable. 

Monohydrated  sulphuric  acid  has  no'  action  on  the  hydrazocam- 
phenes  in  the  cold,  but  if  the  hydrazocamphene  is  treated  at  200° 
with  one-fifth  its  weight  of  acid  it  blackens,  swells  up,  and  evolves 
nitrogen  and  sulphurous  anhydride.  When  the  residue  is  treated 
with  water  and  agitated  with  chloroform, -it  yields  dihydrocamphines, 
C20H34N2O4,  which  are  also  formed,  together  with  an  alkaline  carbon- 
ate and  cyanide,  when  hydrazocamphenes  are  fused  with  potash. 

Chromic  acid  converts  hydrazocamphenes  into  neutral  brown 
resinous  products,  insoluble  in  water, -but  soluble  in  alcohol,  ether,  and 
chloroform.  C.  H.  B. 

Diterebenthyl.  By  A.  Benaud  {flom/pt.  rend.,  106,  856—858).— 
Diterebenthyl  was  allowed  to  fall  drop  by  drop  into  an  iron  tube 
heated  to  incipient  redneis.  Very  little  carbon  was  deposited,  but 
some  hydrogen,  mixed  with  ethylene  and  propylene,  was  given  off. 
The  fraction  of  the  product  boiling  below  70°  contiined  amylene  and 
hexylene,  pentane,  and  hexane.  The  fraction  at  70 — 78"  contains 
hexine,  and  that  at  100 — 110''  consists  chiefly  of  heptine.  The  most 
abundant  fraction  boils  at  150 — 180°,  and  contains  cymene  and  tere- 
benthene  hydrocarbons.  It  is  evident  that' when  decomposed  by  heat 
diterebenthyl  yields  practically  the  same  product  as  terebenthene  or 
essence  of  resin  obtained  by  the  distillation  of  colophony. 

Bromine  in  carbon  bisulphide  forms  the  unstable  derivative 
CioHsoBra,  which,  when  heated  at  300°,  yield g;  diterebenthylene,  a 
colourless,  slightly  fluorescent,  thick  oily  liquid  which  boils  at  345 — 
350° ;  sp.  gv.  at  12°  =  0"9821  ;  rotatory  power  for  D  in  a  column 
1  cm.  long  =  +4°;  vapour-density,  9'3.  It  does  •  not  alter  wuen 
exposed  to  air,  and  is  not  affected  by  hydrogen  chloride.  Bromine 
yields  the  compound  C2oIl24Br4  as  a  deep-brown,  amorphous  mass. 
Well-cooled  fuming  nitric  acid  dissolves  the  hydrocarbon  without 
evolution  of  nitrogen  oxides,  and  on  adding  water  the  trinitro- 
derivative,  C2oH25(NO,)3,  separates  as  a  bulky,  flocculent,  yellow  preci- 
pitate. Cold  concentrated  sulphuric  acid  has  no  action,  but  the  hot 
acid  or,  better,  the  fuming  acid,  yields  a  sulphonic  acid,  C2oIl27*S03H, 
distinguished  from  diterebenthylsulphonic  acid  by  its  greater^ 
mobility.  C.  H.  B. 

Camphor  Bases.  By  E.  Bamberger  (Ber.,  21,  1125—1131). — 
In'a  previous  paper  the  author  has  called  attention  to  the  analogy 
existing  between  the  bases  of  the  camphor-group  and  /3-tetrahydro- 
naphthylamine  (this  vol.,  p.  159).  This  is  well  shown  in  the  case  of 
hornylamine,  which,  like  ^-tetrahydronaphthylamine,  has  a  peculiar 
piperidine-like  odour,  is  strongly  alkaline,  and  reacts  with  diazo- 
benzeiie  chloride  to  3aeld  an  oil  having  properties  similar  to  those  of 
(liazoamidotetrahydro-jS-naphthylamine  (compare  this  vol.,  p.  712), 
Bornylamine  nitrate  is  not  decomposed  by  prolonged  boiling  wifch 
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water,  and  noteworthy  quantities  escape  decomposition  when  a  10  per 
cent,  nqueous  solution  is  heated  at  130"  for  four  Lours.  Finally,  just 
as  /3-tetrahydronaphthylamine  decomposes  into  naphthalene,  am- 
monia, and  hydrogen  (loc.  cit.),  so  bornylaraine  seems  to  yield 
ammonia  and  either  camphor  or  its  decomposition  products.  On 
ihese  grounds,  the  author  considers  that  bornylamine  is  a  tetrahydro- 
derivative  of  an  aromatic  base,  and  is  probably  tetrahydrocarvacryl- 
amine.  From  this  it  follows  that  camphor,  which  yields  bornylamine 
on  treatment  with  ammonium  formate  (Leuckart  and  Bach,  Abstr., 
1887,  376),  a  reaction  involving,  as  Leuckart  has  shown,  the  di;-- 
placement  of  the  oxygen  present  in  the  carbonyl-group  by  hydrogen 
and  the  amido-group,  is  a  ketotetrahydrocymene  fPr  :  0  :  Me  = 
1:3:4]. 

Camphylamine,  which  Leuckart  (loc.  cit.)  regards  as  a  position- 
isomeride  of  bornylamine,  differs  from  the  latter,  since  it  has  the 
properties  of  a  fatty  amine,  and  yields  a  hydroxy-derivative  in  the 
usual  way.  The  remainder  of  the  paper  is  devoted  to  a  discussion  of 
the  probable  formulae  of  the  anhydride  of  camphoroxime. 

W.  P.  W. 

Lactucerin.  By  0.  Hesse  {AnnalSn,  244,  268— 273).— The 
melting  point  of  pure  a-lactucerol  varies.  If  the  temperature  is 
slowly  raised  it  melts  at  173°,  but  if  it  is  rapidly  heated  it  melts  at 
181°,  The  diacetate,  prepared  by  boiling  a  mixture  of  lactucerol  with 
acetic  anhydride -crystallises  in  plates  and  melts  at  198 — 200°.  The 
monacetate  melts  .between  202°  and  207°.  The  dibenzoate  is  freely 
soluble  in  ether,  chleroiorm,  and  light  petroleum.     It  melts  at  156°. 

w.  c.  w. 

Apiole.  By  J.  aiN^BEEG  {Ber.,  21,  1192— 1194).— When  apiol- 
i-;  boiled  with  alcoholic  potash,  a  compound  is  obtained,  which  crystal- 
lises in  satiny  scales,  and  has  the  same  percentage  composition  as 
apiole  (compare  v.  Geri<3hten,  this  Journal,  1876,  ii,  533).  On  oxida- 
tion with  nitric  acid  (sp.  gr.  =  1"48),  apiole  yields  oxalic  acid  and  a 
nitro-comipound.  This  crystallises  in  lustrous,  golden  needles,  melts 
at  116°,  and  on  reduction  with  stannous  chloride  and  alcoholic  hydro- 
gen chloride  is  converted  into  a  base,  which  crystallises  from  water 
in  long,  yellow  needles,  melts  at  11 8"^,  dissolves  in  mineral  acids  with 
a  red  colour,  and  gives  with  ferric  chloride  a  violet  coloration  rapidly 
changing  to  blood-red.  The  picrate  of  the  base  crystallises  in  small, 
brown  scales  ;  the  hydrochloricle  is  an  indistinctly  crystalline  powder, 
and  the  ace/^/^-derivative  crystallises  in  colourless  scales,  melts  at  260°, 
and  is  sparingly  soluble  in  cold  alcohol  and  ether.  W.  P.  W. 

Emodin  in  Nephroma  Lusitanica.  By  E.  Bachmann  (Chem. 
Centr.,  1888,  47,  from  Ber.  deut.  Bot.  Ges.,  5,  192— 194).— The 
colouring  matter  obtained  from  this  lichen  behaves  towards  alkalis 
like  crysophanic  acid,  but  differs  from  the  latter  in  being  readily 
soluble  in  alcohol,  glacial  acetic  acid,  and  amyl  alcohol.  The  colouring 
matter  agrees  most  closely  with  emodin,  a  substance  first  found  in 
rhubarb,  and  occurring  also  in  the  bark  and  berries  of  Bhamnus 
frangula.  J.  P.  L. 
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Chlorophyll.  By  J.  Wollheim  (Ann.  Agronom.,  14,  141 — 143, 
from  Bot.  Gentr.,  32,  310). — The  author,  who  has  been  studying  this 
substance  both  spectroscopically  and  chemically  for  some  time  past, 
gives  the  following  preliminary  notice  of  his  results  : — 

The  fresh  solution  in  absolute  alcohol  is  fluorescent,  whilst  the 
colouring  matter  in  the  fresh  leaf  is  not.  The  absorption-bands  are 
the  same  in  relative  intensity,  but  are  narrower,  and  a  little  displaced 
towards  the  blue  end  of  the  spectrum.  Fuming  hydrochloric  and 
sulphuric  acids  give  non-fluorescent  solutions  with  absorption-bands 
exactly  like  those  of  the  fresh  leaf.  It  is  therefore  evident  that  the 
colouring  matter  is  changed  by  the  action  of  alcohol.  On  adding 
water  to  the  acid  solutions,  or  weak  acids  to  the  alcoholic  solution,  a 
greenish-brown  precipitate  is  obtained,  soluble  in  alcohol,  ether,  chloro- 
form, and  benzene,  giving  the  first  two  bands  like  the  Iresh  tincture, 
the  band  III  more  feeble,  IV  stronger,  and  in  addition  a  fifth  band 
between  \.  =  491  and  X.  =  509,  which  has  already  been  observed  in 
the  fresh  leaf,  but  which  appears  to  belong  to  a  second  absorbing 
substance.  Fresh  leaves  treated  with  alkalis  give  fluorescent  solu- 
tions with  absorption- bands  still  more  displaced  towards  the  blue,  and 
also  the  band  HI  feebler  and  IV  stronger  than  in  the  tincture.  When 
the  alkaline  solution  is  gently  heated,  the  bands  are  restored  to  their 
normal  intensity,  and  the  fluorescence  disappears,  but  the  displacement 
of  the  bands  persists.  When  the  greenish- brown  precipitate  (chloro- 
phyllane)  is  dissolved  in  pure  hydrochloric  acid,  the  green  solution 
(Fremy's  phyllocyanin)  again  gives  the  spectrum  of  the  fresh  tinc- 
ture. It  seems,  therefore,  that  certain  atoms  combined  during  the 
•formation  of  chlorophyllane,  and  causing  the  reinforcement  of  band  IV, 
are  removed  or  substituted  under  the  influence  of  hydrochloric  acid. 
Water  gives  with  this  solution  another  precipitate  (phyllocyanic  acid), 
whose  alcoholic  solution  shows  a  strong  band  IV.  This  suggests  the 
entrance  of  hydroxyl  into  the  combination.  The  spectrum  of  phyllo- 
cyanic acid  is  identical  with  that  of  chlorophyllane.  The  precipitate, 
redissolved  and  reprecipitated  many  times,  washed,  and  taken  up  by 
chloroform,  may  be  obtained  in  crystals  ;  after  many  crystallisations 
these  contain  no  iron  or  mineral  matter,  and  give  on  analysis 
numbers  corresponding  with  the  formula  C28H47N"306.  Phyllocyanic 
acid  is  a  compound  with  a  fatty  substance.  Its  ammoniacal  solu- 
tion being  precipitated  with  lead  acetate,  the  precipitate  extracted 
with  alcohol,  and  the  green  alcoholic  solution  decomposed  with 
hydrogen  sulphide,  the  reddish-brown  substance  is  left  in  the  alcoholic 
solution,  which  is  fluorescent,  and  gives  the  spectrum  of  chlorophyllane; 
whilst  the  band  V  has  disappeared,  showing  that  it  belonged  to  the 
fatty  substance  precipitated  by  the  lead  salt.  The  fatty  substance, 
whose  spectrum  coincides  with  that  of  xanthophyll,  is  no  other  than 
cholesterin.  The  red-brown  substance  thus  freed  from  cholesterin  is 
called  by  the  author  phyllorubin,  and  has  the  properties  of  an  alcohol. 
(Jn  oxidation  it  behaves  exactly  like  the  bilirubin  of  the  bile,  becoming 
in  succession  blue,  violet,  red,  and  yellow.  Oxidised  with  precaution, 
it  yields  an  acid,  whose  copper  salt  shows  the  same  displacement  of 
absorption-bands  towards  the  blue  as  alkaline  chlorophyll.  This 
copper  salt  is  easily  formed,  and  is  the  substance  that  gives  the  fine 
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blue-green  non-fluorescent  colour  to  vegetable  preparations  made  in 
copper  vessels. 

When  phyllorubin  is  dissolved  in  chloroform  and  treated  with  a 
current  of  dry  hydrogen  chloride,  phyllocyanin  is  first  formed  (givinir 
the  same  spectrum  as  the  alcoholic  tincture  of  chlorophyll),  and 
afterwards  a  greenish-blue  colouring  matter,  the  spectrum  of  which 
is  identical  with  that  of  the  fresh  leaf.  The  same  substance  is  formed 
by  treating  phyllorubin  with  other  dehydrating  reagents,  such  as 
sulphuric  and  phosphoric  acids.  It  should  therefore  be  considered  as 
an  ether  (hydroxy-derivative  ?).  It  separates  from  the  chloroform 
solution  in  crystalline  plates  with  metallic  lustre,  and  its  behaviour 
with  reagents  is  the  same  as  that  of  chlorophyll.  The  chloroform 
solution  is  non-fluorescent,  but  either  alcohol  or  glycerol  gives  a 
fluorescent  solution  with  displaced  spectrum.  J.  M.  H.  M. 

Identity  of  Phenylmethylpyrazoloneazobenzene  with  Phenyi- 
hydrazineketophenylmethylpyrazolone  :  Inner  Anhydride 
Formation  of  Diphenylhydrazineacetylglyoxylic  Acid  and 
Diphenylhydrazinedihydroxytartaric  Acid.  By  L.  Knorr  (Ber., 
21,  1201 — 1205). — Phenylra ethyl pyrazoloneazobenzene  (Abstr.,  1887, 
602)  is  identical  with  phenylhydrazinephenylmethylketopyrazolone 
(ibid.,  603).  Both  compounds  melt  at  155°  ;  they  crystallise  from 
hot  alcohol  in  orange-red,  shining  needles,  which  dissolve  in  hot 
dilute  soda,  forming  a  deep  yellow  solution,  from  which  they  are 
precipitated  in  the  form  of  the  sodium  salt  by  the  addition  of  strong 
soda.  When  the  alkaline  solution  of  either  compound  is  acidified, 
the  original  substance,  melting  at  155°,  is  obtained.  On  warming  a 
nitric  acid  solution  of  either  compound,  the  whole  suddenly  solidities 
to  a  mass  of  fine,  yellow  needles.    This  new  substance  is  phenylmethi/l- 

hetopyrazolonehydrazone,  !N'2HPh  =  ^^pO'NPh"'^*     ^^^  solubility  in 

soda  is  probably  owing  to  the  formation  of  the  sodium  salt  of  diphenyl- 
hydrazineacetylglyoxylic  acid,  and  on  acidifying  the  free  acid  is  con- 
verted into  the  inner  anhydride.  Similarly,  on  acidifying,  an  alkaline 
solution  of  the  osazone  of  acetylglyoxylic  acid  (loc.  cit.),  the  inner 
anhydride  phenylhydrazinephenylmethylketopyrazolone  is  obtained. 

Diphenylhydrazinedehydroxytartaric  acid  (Ziegler  and  Locher, 
Abstr.,  1887,  578)  is  converted  into  the  inner  anhydride  when  its 
alkaline  solution  is  poured  into  acetic  acid,  or  when  the  acid  is 
crystallised  from  acetic  acid.     This  anhydride, 


N.HPh:C<5((g.^0^1>N, 


phenylhydrazinehetophenylpyrazolonecarhoxylic    acid,    melts    at    230 — 

232°,  and  loses  1  mol.  of  carbonic  anhydride  when  carefully  heated 

at  230°  ;  a  brown  oil  is   thus  obtained,   which  solidifies  on   cooling, 

and  yields  brown-yellow  crystals,  melting  at  150°  after  recrvstallisation 

from  alcohol.     This  compound  is  probably  phenylhydrazineketophenyl- 

CHzzN 
pyrazolone,   N2HPh'C<:Cfr).^pjj^  5  ^^  heating  a  few  degrees  above 

230°,  it  is  completely  decomposed.    The  same  substance  appears  to  be 
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formed  by  boiling  the  osazone  of  g-lyoxalcarboxylic  acid  (Nastvogel, 
Jnaug.  Diss.,  Wiirzburg,  1887)  with,  acetic  anhydride.  F.   S.  K. 

Pyrazoles  and  Pyrazolines.  By  L.  Knorr  and  H.  Laubmann 
(Ber.,  21,  1205— 1212).— l:S.b.TriphenyIpyrazole, 

/CPhzzN.  ,.-p, 

is  obtained  by  warming  dibenzoylmethane  with  an  excess  of  phenyl- 
hydrazine.  It  crystallises  from  ether  in  large,  well-defined  plates, 
melting  at  137 — 138",  and  from  dilute  alcohol  in  leaflets  which  con- 
tain varying  quantities  of  alcohol,  according  to  the  concentration  of 
the  solution,  and  yield  the  pure  pyrazole  when  gently  heated.  It  is 
insoluble  in  water  and  dilute  acids,  sparing^  soluble  in  cold  ether  and 
alcohol,  but  dissolves  readily  in  hot  alcohol  or  ether,  in  chloroform, 
benzene,  and  glacial  acetic  acid.  Triphenylpyrazole  has  only  a  feebly 
basic  character,  and  is  completely  precipitated  from  its  solution  in 
concentrated  sulphuric  or  nitric  acid  by  the  addition  of  water.  It 
remains  unchanged  when  heated  with  20  per  cent,  hydrochloric  acid 
at  about  300°. 

Triphenylpyrazole  methiodide,  C22Hi9N'2l,  is  formed  when  the 
pyrazole  is  heated  with  an  excess  of  methyl  iodide  and  methyl  alcohol 
at  110°.  It  forms  white  needles,  which  melt  at  176°  with  decom- 
position, and  are  sparingly  soluble  in  cold,  more  readily  in  warm 
water.  It  dissolves  in  alcohol  and  chloroform,  but  is  insoluble  in 
alkalis,  ether,  and  benzene.  When  heated,  it  yields  methyl  iodide  and 
triphenylpyrazole. 

Triphenylmethylpyrazine,  <^pTT  .p-p-pi  ]^NPh,  is  produced  by  the 

action  of  sodium  on  a  boiling  alcoholic  solution  of  the  preceding 
compound.  It  melts  at  109 — 110°  or  when  placed  in  boiling  water; 
it  is  insoluble  in  water,  and  only  sparingly  soluble  in  cold  alcohol 
and  light  petroleum,  but  dissolves  readily  in  hot  alcohol,  ether,  and 
benzene,  the  solutions  showing  a  slight  blue  fluorescence.  This  com- 
pound does  not  show  the  reactions  of  pyrazolines,  and  it  yields  a 
brown  resinous  product  when  treated  with  concentrated  nitric  acid. 

Bromotriphenylpyrazole,  C2iIli5lSr2Br,  is  obtained  by  treating  a 
chloroform  solution  of  the  pyrazole  with  bromine.  It  crystallises 
from  alcohol  in  white,  shining,  silky  needles,  which  melt  at  142°, 
and  dissolve  readily  in  ether,  benzene,  and  hot  alcohol,  but  are  inso- 
luble in  water  and  dilute  acids.  It  does  not  lose  bromine  when 
treated  with  aqueous  or  alcoholic  potash. 

NitrosotripJienylpyrazole,  CaiHisNaO,  is  formed  when  nitrous  acid  is 
passed  into  an  ethereal  solution  of  the  pyrazole.  It  crystallises  in 
green  needles,  which  melt  at  183°,  are  sparingly  soluble  in  ether  and 
light  petroleum,  but  dissolve  readily  in  benzene  and  chloroform.  An 
aqueous  or  sulphuric  acid  solution  of  nitrous  acid  does  not  act  on 
t  ripheny  Ipyrazol  e. 

PPTT — IV^ 

l.S.b-Triphenylp2jrazoli7ie,  <Cnxj  .p~hP1  ^■'^•P^j  ^^    obtained  by  re- 
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duci'ng  triphenylpyrazole  with  sodium  and  alcohol,  or  by  warming  an 
alcoholic  solution  of  benzalacetophenone  with  plienylhydrazine.  It 
crystallises  in  needles,  melting  at  134 — 135°,  dissolves  readily  in  ether, 
benzene,  hot  alcohol,  and  glacial  acetic  acid,  with  blue  fluorescence, 
but  is  insoluble  in  water  and  dilute  acids.  It  is  only  acted  on  at  300^ 
by  a  20  per  cent,  solution  of  hydrochloric  acid,  and  a  solution  of  this 
compound  in  sulphuric  acid  is  turned  blue-green  by  a  drop  of  a  nitrite 
solution.  Triphenylpyrazole  is  formed  when  gaseous  nitrous  acid  is 
passed  into  an  ethereal  solution  of  this  compound  until  the  blue  fluo- 
rescence disappears;  if  the  gas  is  passed  for  a  longer  time,  the  yellow- 
solution  becomes  deep  green,  and  nitrosotriphenylpyrazole  (see  above) 
is  obtained  ;  when,  however,  the  triphenylpyrazoline  is  just  covered 
with  a  small  quantity  of  ether  and  nitrous  acid  passed,  a  brownish- 
yellow,  indifferent  substance  is  produced.  This  compound  is  insoluble 
in  water,  acids,  and  alkali?,  and  dissolves  very  sparingly  in  alcohol 
and  ether ;  it  is,  however,  readily  soluble  in  chloroform  and  benzene, 
and  crystallises  from  glacial  acetic  acid  in  forms  melting  at  175 — 
176°.  It  appears  to  be  nitrotriphenylpyrazoline^  C2iHnN302.  The 
same  compound,  together  with  triphenylpyrazole,  is  produced  when 
triphenylpyrazoline,  in  ethereal  solution,  is  oxidised  with  nitric  acid. 

Triphenylpyrazoline  tribromide,  C2iHi5]J^2Br3,  is  obtained  by  treating 
a  chloroform  solution  of  triphenylpyrazoline  with  bromine.  It 
crystallises  from  ether,  alcohol,  or  light  petroleum,  in  small  needles, 
melting  at  179°,  and  is  reconverted  into  the  pyrazoline  by  nascent 
hydrogen.  F.  S.  K. 

1.5-Diphenylpyrazoline,  By  H.  Laubmann  (Bar.,  21,  1212— 
1213). — l.b-Diphenylpyrazoline,  CisHuNs,  can  be  obtained  by  distilling 
the  hydrazine  of  cinnamaldehyde  (Fischer,  Abstr.,  1884,  1151).  It 
crystallises  from  alcohol  or  light  petroleum  in  shining,  silky  needles, 
melting  at  137 — 138°.  It  is  insoluble  in  water,  sparingly  soluble  in 
light  petroleum,  dissolves  more  readily  in  alcohol,  and  readily  in 
ether,  benzene,  and  chloroform,  the  solutions  showing  a  slight  blue 
fluorescence.  It  gives  a  pyrazoline  reaction  similar  to  that  shown  by 
methyldiphenylpyrazoline  (Knorr  and  Blank,  Abstr.,  1885,  506). 
Acid  solutions  of  this  compound  are  coloured  magenta  bv  oxidising 
agents.  F.   S.  K. 

Decomposition  of  Anilides  at  a  High.  Temperature.  By  C. 
A.  BiscHOFF  (Ber.,  21,  1257—1265;  compare  Abstr.,  1883,  919).— 

Diplienyldihetopiperazine,    PhN<^pu^  ^p^>-NPh,  is  obtained  by   the 

action  of  aniline  on  chloracetic  acid  or  ethyl  chloracetate. 

PheriylglycinphenylmnidM^eticacid,':^R^\vCB..'CO'^V\i-CB.^'COOY{, 
and  inethylpheriyhjlycinanilide,  NHPh'CHo'CO'NPhMe,  are  also  pro- 
duced by  acting  on  chloracetic  acid  with  aniline.  The  former  com- 
pound is  also  formed  when  diphenyldiketopiperazine  is  boiled  with 
strong  acids  or  alkalis. 

Paratoluidine  cidoracetate,  CsHiMe-I^H^'O'CO-CHsCl,  forms  colour- 
less crystals,  which  melt  at  97*5°  and  are  readily  soluble  in  alcohol 
and  ether. 
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ParacUtolyldiketopiperazme,  CeB.Me''^<^^  ^^^"^^CeRMe,  is  pro- 
duced when  the  preceding  compound  is  heated  ;  it  can  also  be  obtained 
from  ethyl  monochloracetate  and  paratohjlglycintoluide, 

CeHiMe-NH-CO-CHo/NH-CeH^Me. 

The  last-named  compound  crystallises  from  hot  alcohol  in  leafy 
forms  which  melt  at  134°. 

Orthotoluidine  chlor acetate,  C9Hi2N"02Cl,  melts  at  95'',  dissolves 
readily  in  alcoliol  and  warm  water,  less  readily  in  ether. 

Orthoditolyldihetopijperazine  is  obtained  from  toluidine  and  chlor- 
acetic  acid  or  ethyl  chloracetate.    By  heating  aniline  with  malic  acid,  a 

compound,  PhN<pQ,pTT-pTT./'^Q>NPh,  is  produced.   Similarly  ethyl 

acetylenetetracarboxylic  acid  yields  a  compound, 

CO-CH-CO^ 

NPh<      I        ^:N"Pb, 

^CO-CH-CO^ 
and  ethyl  dicarbintetracarboxylic  acid  gives  a  compound, 

The  above  compounds  will  be  more  fully  described  in  a  future  pub- 
lication. F.  S,  K. 

Pyridine  Bases  from  Coal-tar.  By  J.  Mohler  {Ber.,  21,  1006 — 
1015). — The  existence  of  a  pyridine  hydrate,  CoNHgjSHaO,  seems  to 
be  confirmed  by  the  author's  experiments.  /J-Picoline  was  isolated 
from  a  mixture  of  coal-tar  bases,  and  symmetrical  collidine  was 
obtained  from  the  same  source  by  fractional  precipitation  with  potas- 
sium ferrocyanide. 

Collidine  from  coal-tar  is  a  colourless  liquid  which  does  not  change 
on  exposure  to  the  air.  It  dissolves  slowly  but  to  a  considerable 
extent  in  cold  water,  and  separates  again  almost  quantitatively  on 
warming.  The  merciirocMoride,  C5H2Me3N',HCl,2HgCl2,  crystallises 
in  prisms  melting  at  15-">°,  and  is  only  sparingly  soluble  in  water. 
The  atirochloridft,  CsHnNjHAuCh,  forms  long,  yellow  needles  which 
become  brittle  and  dull  on  exposure  to  the  air ;  the  dry  salt  melts  at 
114 — 115°,  but  when  heated  under  water  it  changes  to  an  oil  at  a 
lower  temperature.  The  dichromate,  (C8HiiN)2,H.2Cr207,  crystallises 
from  water  in  long,  yellow  prisms  which  decompose  at  190°,  and  are 
sensitive  to  light,  becoming  greyish-yellow  coloured  in  the  sunlight. 
The  picrate  crystallises  in  long,  silky  needles  melting  at  155 — 156°. 
The  sulphate,  nitrate,  and  hydrochloride  are  not  deliquescent.  The 
hi/drochloride  forms  slender  needles  which  sublime,  with  partial 
decomposition,  without  melting.  The  sulphate  forms  transparent 
prisms  melting  at  20.3".  The  nitrate  crystallises  in  hexagonal  leaves 
which  melt  above  300°  with  decomposition. 

Pyridine  ferrocyanide,  (C5H5N")2,H4Fe(CN")6  +  2H2O,  forms  mono- 
clinic  prisms  in  combination  with  domes ;  it  is  more  sparingly  soluble 
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in  water  than  the  ferrooyanides  of  the  homologous  bases,  and  can  be 
employed  as  a  means  of  obtaining  pure  pyridine.  The  ferrooyanides 
of  the  picolines  are  very  readily  soluble,  that  of  a.%-  and  of  ay-'utidine 
are  more  sparingly  soluble.  The  aqueous  sohitions  of  the  ferro- 
oyanides are  tolerably  stable  in  the  cold,  but  decompose  when  heated 
above  70°.  F.  S.  K. 

Distillation  of   Salts  of  Pyridinecarboxylic  Acids.     By  F. 

BLA.U  (i?er.,  21,  1077—1078). — Oh  dry  distillation,  the  copper  salt  of 
picolinic  acid  yields  an  oil  from  which  a  strong  base,  probably  <x-a- 
dipyridyl,  was  isolated.  This  compound  separates  from  water  in 
crystals  which  melt  at  70° ;  it  is  sparingly  soluble  in  water,  but  dis- 
solves readily  in  other  solvents.  F.  S.  K. 

Amide  of  Dihydroxyisonicotinio;  Acid.  By  S.  Ruhemann 
{Ber.,  21,  1247— 1249).— Trichlorcitrazinamide  (this  vol.,  p.  255) 
combines  with  aniline  to  form  a  compound,,  C18H14N4O3,  which  is  a 
strong  base,  and  dissolves  very  readily  in  hydrochloric  acid;  it  has 
also  feebly  basic  properties  and  dissolves  in  ammonia.  It  is  ver}^ 
sparingly  soluble^  in  alcohol,  and  is  decomposed  when  boiled  with 
glacial  acetic  acid. 

A  crystalline  product,  C6H4N2O5,  is  obtained  by  heating  a  hydro- 
chloric acid  solution,  of  the  preceding  compound.  This  substance  has 
acid  properties  and  dissolves  in  ammonia,  forming  a  yellow  solution  ; 
it  decomposes  on  heating,  and  its  aqueous  solution  is  turned  deep 
brown  by  ferric  chloride.  Silver  nitrate  precipitates  from  an  am- 
moniacal  solution  a  yellow,- gelatinous  precipitate  which  blackens  on 
heating.  Heated  with  potash,  ammonia  is  evolved,  and  a  salt  formed 
which  is  soluble  in  ether.  F.  S.  K. 

Quinolinesnlphonic  Acids.  By  A.  Glaus  (/.  pr.  Gliem.  [2], 
37,  258—268;  compare  Abstr.,  1887,  737,  and  this  vol.,  pp.  296  and 
501). — When  quinoline  is  sulphonated  with  fuming  sulphuric  acid 
containing  from  10  to  20  per  cent,  of  anhydride  at  a  temperature  not 
exceeding  125 — 130°,  three  sulphonic  acids  are  formed :  the  meta-, 
the  ortho-,  and  an  acid  belonging  to  the  ana- series.  At  a  tempo i-a- 
ture  of  between  170 — 180°  only  the  last  two  are  obtained.  These 
facts  explain  the  contradictory  statements  of  La  Coste  and  Valeur, 
and  Fisher,  Bedall,  and  Riemerschmied.  The  three  acids  may  be 
best  separated  by  the  fractional  crystallisation  either  of  the  free  acids 
or  of  their  barium  or  calcium  salts.  The  meta-acid  (4  mols.  H2O)  is 
the  most  soluble,  and  crystallises  in  small  colourless  needles.  The 
potassium  (1^ — 2  mols.  H2O)  and  sodium  (3  mols..  H2O)  salts  are 
both  somewhat  hygroscopic.  The  calcium  salt  (4  mols.  HoO)  crystal- 
lises from  water  in  microscopic  needles  ;  the  barium  salt  (4  mols.  HoO) 
is  only  indistinctly  crystalline.  The  silver,  lead,  and  copper  salts  are 
described.  The  sulphochloride  forms  a  sticky  mass,  and  the  sulphon- 
amide  an  indistinctly  crystalline  powder  melting  at  119°  (uncorr.). 
On  heating  the  silver  salt  with  ethyl  iodide  in  sealed  tubes  at  140°, 
the  ethyl  salt  CyNHg-SOsEt  is  formed.     It  melts  at  275°  (uncorr.). 

When  quinolinemetasulphonic  acid  is  treated  with  bromine  in  the 
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cold,  additive  products  of  little  stability  are  formed  ;  whilst  at  the 
temperature  of  the  water-bath,  the  sulphonic  group  is  displaced  by- 
bromine.  A  dibromoquinoline  which  sublimes  in  needles  melting  at 
255°,  and  a  tribromoquinoline  melting  at  199^,  have  been,  thus 
obtained. 

Quinolinemetasulphonic  acid  when,  fused  with,  potash  yields  a 
hydroxyqu'inoUne,  which  softens  at  165°  and  melts  below  200'' ;  w^hilst 
the  ana-compound  prepared  synthetically  from  amidobenzenemeta- 
siilphonic  acid  yields  an  hydroxy qioinoliiie,  melting  sharply  at  224° 
(uncorr.). 

Sodium  quinolineortliosulphonate  crystallises  in  needles  with  5  mols. 
HoO,  the  potassium  salt  with  2  mols.  HoO,  and  the  copper  salt  in 
small  green  needles  with.  2  mols.  H2O.     The  lead  salt  is  anhydrous. 

QuinoUneorthosulphonic  acid  cannot  be  directly  brominated,  but 
bromoquinolineorthosulphonic  acid  may  be  obtained  by  heating  ethyl 
orthoquinolinesulpbonate  with  bromine  in  sealed  tubes  at  180°.  It 
decomposes  at  350°  without  previously  -^melting.  The  sodium  salt 
(1  mol.  H2O)  crystallises  in  needles ;  the  lead,  silver,  and  potassium 
salts  are  anhydrous.  The  copper  salt  (2  mols.  H2O)  forms  dark-green 
prisms.  The  sulphochloride  melts  at  88°,^the  sulphonamide  at  185°, 
and  the  ethyl  salt,  CgHsBrNSQsEt,  at  98°. 

On  treating  an  aqueous  solution  of  bromoquinolineorthosulphonic 
acid  with  bromine,  a  new  trihromoquindline  crystallising  in  yellow 
prisms  and  melting  at  205°  is  obtained.  G.  T.  M. 

Cinchoniline.  By  E.  Jungfleisck  and  E.  L^ger  (Gompt.  rend., 
106,  657 — 660). — Cincho7iiline,  C19H.02N2O.,  is  obtained  by  treating  the 
dihydriodide  (this  vol.,  pp.  380  and  507)  with  sodium  hydroxide, 
which  is  then  agitated  with  ether.  The  ethereal  solution  is  washed, 
with  water  and  concentrated,  when  it  deposits  bulky,  yellowish 
crystals,  which  are  purified  by  recrystallisation.  Cinchoniline  crys- 
tallises more  readily  than  its  isomerides,  and  forms  very  large, 
colourless,  anhydrous,  right  rhomlDoidal  prisms.  It  melts  without 
decomposition  at  130*4°,  and  distils  in  a  vacuum  without  undergoing 
rapid  alteration  ;  rotatory  power  of  a  1  per  cent,  solution  in  alcohol 
of  97°  at  75°  [ajo  =  +53'22°-;  in  J  a  per  cent,  solution  [aj^  = 
+  50*8°.  In  a  1  per  cent,  solution  in  dilute  hydrochloric  acid  containing 
2  mols.  HCl  for  each  molecule  of  base  [a]©  =  +5915°;  if  4  mols. 
IICl  [a]©  =  -f  63*10°.  The  base  is  only  slightly  soluble  in  water, 
but  the  solution  is  strongly  alkaline  to  litmus  and  phenolphthalein. 
It  dissolves  readily  in  ethyl  and  methyl  alcohols,  chloroform,  bepzene, 
ether,  and  acetone.  It  reduces  potassium  permanganate  in  the  cold, 
and  when  decomposed  hy  heat  yields  the  same  products  as  cin- 
chonine. 

Cinchoniline  forms  basic  salts  which  are  feebly  alkaline  to  litmus  and 
normal  salts  which  have  no  acid  reaction ;  the  majority  of  the  salts  are 
very  soluble  in  water,  and  have  a  remarkable  power  of  forming  large 
crystals.  The  basic  hydrochloride,  Ci9H22l!^20,HCl,  is  extremely  solu- 
ble even  in  cold  water,  but  crystallises  from  the  syrupy  solution  in 
very  large,  oblique,  rhomboidal  prisms  which  melt  with  decomposition 
at  226°.     In  an  nqueous  solution  containing  1  per  ce^it..,  [«]©  =  +5*0" 
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at  16°.  The  platinocldoride  forms  small,  orange-yellow  prisms  con- 
taining 1  mol.  H2O;  the  anrochloride,  (C,9H22N20,2HCl.AuCl3)2  -f 
HvO,  crystallises  in  small,  bright  yellow,  highly  refractive  prisms. 
The  basic  hydrohromide,  CigHaoNaOjHBr  -f  SHaO,  is  much  less  soluble 
than  the  basic  hydrochloride,  and  forms  long  prisms  which  melt  with 
decomposition  at  about  228".  The  basic  hydriodide  is  very  soluble  in 
water,  and  forms  short,  colourless  prisms  containing  1  mol.  HoO.  It 
melts  with  decomposition  at  about  221°.  The  normal  hydriodide^ 
obtained  by  adding  an  alkaline  iodide  to  "a  normal  cinchoniline  salt, 
forms  short,  hard,  bright  yellow  anhydrous  prisms,  insoluble  in  water 
containing  hydriodic  acid.     The  basic  thiocyanate^ 

Ci9H22N20,CNOH  +  H2O, 

forms  long,  silky,  efflorescent  needles  only  slightly  soluble  in  cold 
water  ;  the  basic  chromate  forms  an  oily  precipitate  ;  the  basic  oxalate 
is  extremely  soluble,  and  crystallises  in  large  prisms ;  the  normal 
oxalate  is  likewise  very  soluble,  and  crystallises  in  needles;  the 
normal  jpicrate  is  amorphous. 

Cinchoniline  methiodide,  Ci9H22N20,MeI,  obtained  by  the  action  of 
methyl  iodide  on  the  base  in  presence  of  anhydrous  ether,  crystallises 
from  alcohol  in  short,  highly  refractive  prisms,  and  from  water  in 
long,  colourless  prisms.  Both  forms  are  anhydrous  and  melt  with 
decomposition  at  about  233°.  The  ethiodide,  obtained  in  a  similar 
manner,  crystallises  from  water  or  alcohol  in  highly  refractive  prisms 
containing  1  mol.  H2O.  It  is  very  soluble  in  water,  alcohol,  and 
chloroform,  but  is  insoluble  in  benzene  or  ether.  Cinchoviline  etho- 
bromide  forms  hard  crystals,  and  is  soluble  in  alcohol,  but  insoluble  in 
ether.  C.  H.  B. 

Ptomaines.  By  0.  de  Coniuck  (Compt.  rend.,  106,  858—861). — 
The  flesh  of  cuttle  fish,  with  the  sepia  bags  removed,  was  allowed  to 
putrefy,  and  the  alkaloids  were  extracted  by  Gautier's  process. 
Several  of  the  ptomaines  described  by  Brieg-er  were  obtained,  and  two 
others  of  the  compositicm  CsHn^  and  C10H15N  respectively. 

The  alkaloid  CgHuN  is  a  somewhat  mobile,  yellowish,  strongly 
smelling  liquid,  very  soluble  in  water,  and  also  readily  soluble  in 
methyl  or  ethyl  alcohol,  ether,  and  acetone.  When  dry,  it  boils 
without  decomposition  at  202°;  sp.  gr.  at  0°  =  0-9865.  When  exposed 
to  air,  it  becomes  brown  and  absorbs  moisture,  and  then  boils  at  a 
lower  temperature;  The  hydo'O chloride',  CeHnN,HCl,  forms  deliques- 
cent, white  or  yellowish  radiating  masses,  very  soluble  in  water  at  all 
temperatures.  The  hydrohromide  is  similar,  but  is  less  deliquescent 
and  less  soluble.  The  platinochloride, .  (C8HiiN)2.H2PtCl6,  is  deep 
yellow  and  almost  insoluble  in  cold  water,  but  soluble  in  hot  water. 
It  is  somewhat  stable,  but  decomposes  more  readily  than  the  platino- 
chlorides  of  the  pyridine  bases.  Water  at  80°  or  100°  decomposes  it 
with  formation  of  a  pale  brown  powder  (C8HiiN)2,PtCli,  insoluble  in 
cold  water,  and  almost  insoluble  in  hot  water.  The  aurochloride  is 
pale  yellow,  and  is  somewhat  stable  in  the  cold,  but  decomposes  on 
heating. 

The  salts  of  this  ptomaine  are  less  stable  than  those  of  the  pyridine 
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bases,  and  more  closely  resemble  the  salts  of  bydropyridines.  If  a 
cold  solution  of  tbe  hydrocbloride  is  mixed  with  excess  of  2:old 
chloride,  some  gold  is  reduced.  C.  H.  B. 

Ptomaines.  By  I.  Guareschi  (Chem.  Centr.,  1888,  45,  from  Ann. 
Chilli.  Farm.,  87,  237 — 249). — Tbe  author  has  made  some  experiments 
with  the  object  of  excluding,  if  possible,  the  objection  that  has  been 
urged  with  regard  to  these  bases,  namely,  that  they  may  not  pre-exist, 
but  arise  from  the  action  of  tbe  reagents  (acid,  alcohol,  &c.)  used  in 
their  extraction.  From  putrid  fibrin,  he  has  obtained  a  very  satis- 
factory yield  of  a  base,  CioHisN,  previously  described  by  him,  by 
making  the  mass  alkaline  with  baryta  in  the  cold,  and  extracting  with 
ether  and  chloroform.  This  base  pre-exists  in  the  putrid  fibrin.  From 
the  chloroform  extract,  another  compound,  Ci4H9oN"204,  which  appears 
to  be  an  amido-acid,  was  obtained.  It  forms  beautiful,  shining  plates 
melting  at  248 — 260°,  soluble  in  water  and  alcohol,  but  not  readily 
soluble  in  chloroform.  The  watery  solution  is  neutral  or  feebly  acid, 
and  gives  all  the  general  alkaloid  reactions.  When  a  weak  hydro- 
chloric acid  solution  of  the  b'a-se  is  precipitated  with  platinum  chloride, 
the  platinochloride  of  the  base  CioHjgN  is  formed.  Ji  P.  L. 

A   Cadaveric   Alkaloid   behaving    like   Strychnine.     By  C. 

Amthor  (Chem.  Centr.,  1888,  43,  from  Chem.  Zeit,  II,  288).— An 
alkaloid  with  strychnine-like  properties  has  twice  been  obtained  from 
l^arts  of  a  corpse  eight  days  old.' 

The  chief  differences  between  this  alkaloid  and*  strychnine  are: — 
(1)  It"  is  less  poisonous  than  strychnine  when  injected  subcutaneously 
in  the  frog;  (2)  from  alkaline  solutions,  ether  dissolves  but  a-very 
small  quantity,  whereas  amyl  alcohol  dissolves  it  easily  ;  (3)  the  taste 
is  less  bitter ;  (4)  the  precipitates^  with  potassium  ferrocyanide  and 
ferricyanide,  potassium  chromate  and  picric  acid  are  araorpWus,  those 
of  strychnine  crystalline;  (5)  the  blue  colour  with  potassium  chromate 
and  sulphuric  acid  is  less  persistent  and  less  pure  than  the  colour 
formed  with  strychnine.  31  P.  L. 

Hsemoglobin  of  Dog's  Blood..  A.  J.AQUET<Ze^Y.  physiol.  Chem., 
12,  285^288).^ — Haemoglobin  was  prepared  from  dog's  bloody  according 
to  the  method  adopted  by  Zinoffsky  (Abstr.,  1886,  165)  in  the  case  of 
horse's  blood,  and  then  twice  recrystallised. .  Elementary  analysis 
gave  the  following  percentage  results,  .wbich  for  the  sake  of  com- 
parison  are   placed    side   by    side    with    the    numbers   obtained,  by 

Zinoffsky ; 

Hsemoglobin  of-  -  Hsemoglobin  of 

dog.  horse  (Zinoffsky). 

C 53-91  51-15 

H 6-62  6-76 

N 15-98'  17-94. 

S 0-542'  0-390 

Fe 0-333;  0-335 

0 22-62-  23-43 

W.  D.  H. 
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Action  of  AUoxantin  on  Blood.  By  N.  Kowalewski  (Chem. 
Centr.,  1H87,  1296,  from  Med.  Centr.,  25,  658—659,  676— 678).— The 
author  refers  to  a  former  paper  (Absfcr.,  1887,  508)  regarding  the 
change  into  methsemoglobin  that  hjdroxyhaemoglobin  undergoes  by 
the  action  of  alloxantin,  and  shows  in  several  instances  how  this  change 
may  take  place  under  the  influence  of  reducing  agents.  By  the  action 
of  alloxantin  on  blood,  the  former  reduces  the  oxyhsemoglobin  to 
haemoglobin,  and  is  oxidised  itself  to  such  compounds  as  are  able  to 
change  the  reduced  haemoglobin  into  methaemoglobin.         J.  W.  L. 


Physiological    Chemistry. 


Chemistry  of  Fish ;  Analysis  of  American  Specimens.    By 

W.  O.  Atwater  {Amer.  Ghem.  /.,  10,  1 — 20  ;  compare  this  vol.,  p.  308). 
— Tables  are  given  of  the  composition  of  the  flesh  of  fish,  showing 
matters  extracted  by  cold  water  and  not  coagulated;  albumin  coagu- 
lated from  cold  water  extract ;  gelatin  extracted  by  hot  water ; 
insoluble  protein ;  fats,  ash,  and  water ;  also  tables  showing  the 
amounts  of  phosphoric,  sulphuric,  and  hydrochloric  acids  in  the  ash. 
From  these  data,  tables  ^re  constructed  showing  the  relative  value  of 
various  fish  as  foods.  Analyses  are  also  given  of  fresh  and  whole  fish, 
and  of  salted  and  cured,  or  canned  fish.  H.  B. 

Occurrence  of  Fluorine  in  the  Organism.  By  G.  Tammann 
{Zeit.  pli2jsiol.  Ghem.,  12,  .322 — 326). — The  method  adopted  for  the 
quantitative  estimation  of  fluorine  was  as  follows :  —The  substance 
under  investigation  was  treated  with  powdered  quartz  and  sulphuric 
acid.  A  current  of  dry  air  carried  the  silicon  fluoride  so  formed 
through  a  narrow  tube  where  it  was  decomposed  with  steam  and  the 
silicic  acid  collected  on  the  walls  of  the  tube,  hydrofluosilicic  acid 
being  also  formed;  the  latter  was  absorbed  in  aqueous  potash,  and 
evaporated  to  dryness  ;  the  residue  was  taken  up  with  hydrochloric 
acid,  the  potassium  silicofluoride  precipitated  with  alcohol,  filtered, 
and  titrated  with  potassium  hydroxide  solution.  Fluorine  is  well 
known  to  be  a  constant  constituent  of  bone ;  it  is  also  known  to  occur 
in  ploughed  earth  and  in  wells.  Horsford  (Annale)i,  149,  202) 
found  weighable  quantities  of  fluorine  in  th,e  human  brain,  and 
Salm-Horstnian  (Ann.  Phys.  Ghem.  114,  510)  found  that  certain 
plants  did  not  fully  develop  in  the  absence  of  fluorine. 

In  the  present  research,  plants  grown  in  culture  liquids  which  did 
not  contain  fluorine,  were  found  to  die  quickly  when  fluorine  was 
added  to  such  liquids;  thus,  the  addition  of  01  gram  of  potassium 
fluoride  per  litre  caused  death  in  these  plants  in  12  hours. 

The  different  parts  of  the  egg  were  investigated ;  the  shell  contained 
imponderable  traces  only ;  the  white  contained  somewhat  larger 
traces,  but  still  imponderable ;  the  yolk  yielded  weighable  quantities ; 
84  grams  of  fresh  yolk  contained  0*0009  gram  of  fluorine.     Attention 
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is  drawn  to  the  fact  tliat  the  brain  and  egg-yolk,  tissues  that  contain 
much  phosphorus,  are  also  richest  in  fluorine.  In  other  experiments, 
brain,  cow's  milk,  and  blood  were  found  to  contain  small  weighable 
quantities  of  fluorine. 

From  these  experiments,  certain  conclusions  are  drawn,  the  chief 
purport  of  which  is,  that  fluorine  is  of  greater  physiological  impor- 
tance in  the  animal  economy  than  has  hitherto  been  considered  to  be 
the  case.  W.  D.  H. 

Digestion  of  Albumin.  By  J.  Boas  (Ghem.  Gentr.,1887,  1226, 
from  Zeit.  Klin.  Med.,  12,  231). — A  comparative  study  of  the  three 
chief  products,  syntonin,  hemialbumose,  and  peptone,  of  the  artificial 
and  natural  digestion  of  albumin  has  been  made.  In  artificial 
digestion,  syntonin  is  formed  at  a  very  early  stage  with  all  the  three 
kinds  of  albumin  experimented  on  (fibrin,  egg  albumin,  and  scraped 
meat)  ;  the  amount  formed,  however,  varies  considerably. 

Hemialbumose  is  a  constant  product  of  fibrin  digestion  and  a 
frequent  product,  though  in  much  smaller  quantity,  of  egg  albumin 
digestion  ;  it  is  altogether  absent  in  the  digestion  of  meat.  Hemi- 
albumose must  be  regarded  more  as  a  bye-product  of  digestion  than 
as  an  intermediate  step  in  the  process,  for,  like  syntonin,  it  is  a 
product  of  the  action  of  acid.  Any  hemialbumose  formed  is  gradually 
converted  into  peptone,  so  that  after  long  prolonged  artificial  diges- 
tion, syntonin  and  peptone,  the  first  and  last  terms  of  the  process, 
alone  are  present. 

As  far  as  the  products  are  concerned,  artificial  and  natural  digestion 
are  similar,  but  essential  difierences  occur  in  the  time  of  appearance 
and  disappearance  of  the  various  modifications  of  proteid.  The 
artificial  and  natural  digestion  of  fibrin  are  «nost  alike.  In  artificial 
digestion,  all  three  modifications  are  generally  present  from  the 
beginning  to  the  end  of  the  digestion,  but  towards  the  end  of  natural 
digestion  peptone  is  the  almost  exclusive  product.  J.  P.  L. 

Food  of  Larval  Bees.  By  A.  v.  Planta  (Zeit.  physiol.  Ghem., 
12,  327 — 354), — The  substance  investigated  was  the  juice  or  pap,  the 
whitish  sticky  substance  which  the  working  bees  store  in  the  cells  of 
the  larvae  of  the  queens,  drones,  and  workers.  Leuckart  {Deutsche 
Bienenzeitung,  1854,  1855)  regarded  it  as  the  product  of  the  true 
stomach  of  the  working  bees,  which  they  vomit  into  the  cells,  in  the 
same  way  that  honey  is  vomited  from  the  honey-stomach.  Fischer 
and  others  regarded  it  as  the  product  of  the  salivary  glands  of  the 
bees.  Schonfeld,  in  numerous  papers,  references  to  which  are  given, 
has  more  recently  shown  that  Leuckart's  original  view  is  the  correct 
one.  He  showed  that  the  saliva  can  be  easily  obtained  from  the 
salivary  glands  of  the  head  and  thorax,  and  that  it  is  very  different  from 
the  food-juice  deposited  in  the  cells  by  the  bees ;  and  that,  moreover, 
the  juice  is  similar,  both  chemically  and  microscopically,  to  the  contents 
of  the  bee's  true  stomach  ;  he  showed  also  from  the  consideration  of 
certain  anatomical  and  physiological  peculiarities  of  the  bee,  such  as 
the  position  of  the  mouth,  the  inability  of  the  bee  to  spit,  &c.,  that 
the  view  of  this  substance  being  saliva  is  quite  untenable.     Certain 
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observers  have  to  this  replied  that  a  bee  cannot  vomit  the  contents  of 
its  true  stomach,  because  of  a  valve  which  intervenes  between 
it  and  the  honey-stomach  ;  but  Schonfeld  has  shown  that  the  struc- 
ture, mistaken  by  these  observers  for  a  valve,  does  not  function  as 
one,  but  is  in  reality  an  internal  mouth,  over  which  the  animal  has 
voluntary  control,  and  by  means  of  which  it  is  able  to  eat  and  drink 
the  contents  of  the  honey  stomach  when  necessity  or  inclination 
arises.  By  light  pressure  on  the  stomach,  and  stretching  out  the 
animal's  neck,  the  contents  of  the  stomach  can  be  easily  pressed 
out. 

The  present  investigations  entirely  confirm  Schonfeld's  view  that 
this  substance  comes  from  the  bee's  stomach.  The  subject  was 
investigated  from  the  point  of  view  of  its  chemical  composition,  and 
also  care  was  taken  to  investigate,  individually,  the  juice  as  occurring 
in  the  cells  of  the  three  varieties  of  bees,  queens,  drones,  and 
workers. 

Some  preliminary  microscopical  examinations  of  this  substance 
yielded  the  following  results,  which  are  quite  in  accord  with  the 
subsequent  chemical  analyses: — 

1.  The  food  of  the  queen-bee  larvae  is  the  same  during  the  whole 
of  the  larval  period ;  it  is  free  from  pollen  grains,  which  have  been 
reduced  to  a  thickish  but  homogeneous  juice  by  the  digestive  action  of 
the  bee's  stomach. 

2.  The  food  of  the  larval  drones  is  also,  during  the  first  four  days 
of  the  larval  period,  free  from  pollen,  and  appears  to  have  been  com- 
pletely digested  previously.  After  four  days  their  food  is  rich  in 
pollen  grains,  which  have,  however,  undergone  a  certain  amount  of 
digestion.  The  food  stuff  of  the  larvse  is  probably  formed  from  bee- 
bread.  ^ 

The  following  table  gives  the  average  percentages  obtained  from 
several  analyses  in  most  cases  : — 


Food  stuff  of 

Queen-bees. 

Drones. 

Working-bees. 

Water 

69-38 
30-62 

72-75 
27-25 

71-63 

Total  solids 

28-37 

In  the  solids — 
Nitrosrenous  material    

45-14 

13-55 

20-39 

4-06 

43-79 
8-32 

24-03 
2  02 

51-21 

Fat    

6-84 

27 -65 

Ash 

All  kinds  are  thus  rich  in  nitrogen  ;  all  were  of  a  greyish- white 
colour ;  that  of  the  queen-bee  was  the  stickiest,  that  of  the  workers 
the  most  fluid.  Peptone  appeared  to  be  absent ;  the  greater  part  of 
the  nitrogenous  material  present  was  protei'd.  The  ethereal  extract 
was  in  all  cases  acid,  but  formic  acid  was  absent. 
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The  sugar  present  was,  in  all  cases,  invert-sugar,  whereas  the  sugar 
in  pollen  grains  is  invariably  cane-sugar. 

The  table  shows  certain  differences  in  the  composition  of  the 
different  kinds  of  larval  food,  more  especially  in  the  composition  of 
the  solids  present.  Its  composition  is,  moreover,  quite  different  from 
that  of  the  bee's  saliva,  which,  for  instance,  contains  no  sugar.  The 
difference  between  the  proportional  amount  of  the  different  solids 
present  in  the  different  forms  of  larval  food  is  a  constant  one,  and  no 
doubt  this  variation  has  in  view  the  particular  requirements  of  the 
larvae  in  question.  Certain  small  but  constant  differences  were  also 
observed  in  the  chemical  composition  of  the  food  of  the  larval  drones 
during  the  first  four  days  and  at  subsequent  periods. 

Not  only  is  there  a  difference  in  the  quality,  but  there  is  also  one 
in  the  quantity  of  the  food  supplied.  The  juice  from  100  queen- bee 
cells  yielded  3*6028  grams  of  dry  substance,  that  from  100  drones' 
cells  0*2612  gram,  that  from  100  workers'  cells  0*0474  gram. 

W.  D.  H. 

Foddering  of  Horses,  and  the  Circulation  of  Mineral 
Matter  in  the  Horse.  By  E.  Wolff  and  others  (Bied.  Centr., 
1888,  241 — 252). — The  question  as  to  whether  the  albuminoids 
digested  by  the  horse  were  really  of  higher  value  than  a  similar 
quantity  of  digested  carbohydrates  has  not  been  satisfactorily 
answered;  therefore  a  new  set  of  experiments  has  been  instituted 
with  fodder  rich  and  poor  in  nitrogen,  and  the  work  estimated  by  a 
dynamometer.  Analytical  tables  are  given  showing  the  composition 
of  the  food  and  the  manure  produced,  &c.  The  results  obtained 
were  :  the  digestible  albumin  has,  above  a  certain  minimum,  no  higher 
val  ue  as  regards  power  of  producing  work  than  an  equal  quantity  of 
starch-meal,  or  the  starch  equivalent  of  digestible  cellulose  and  fat ; 
field  beans  and  maize  are  alike :  to  keep  a  horse  of  500  kilos,  weight 
in  health  and  doing  no  work,  4200  grams  weight  daily  of  fodder  is 
sufficient,  provided  that  at  least  one-half  consists  of  hay.  As  regards 
the  circulation  of  the  minerals  in  the  horse,  a  large  proportion  of  the 
lime  (60 — 100  grams)  is  excreted  as  carbonate  in  the  urine,  causing 
that  to  be  thick  :  of  the  magnesia  one-third  to  two-fifths  of  the  total 
quantity  contained  in  the  fodder  appears  in  the  urine,  whereas  the 
alkalis  to  the  extent  of  30  per  cent,  of  the  total  is  voided  in  the  solids 
(sheep  5  per  cent.,  oxen  10  to  12  per  cent.).  The  phosphates  also 
and  the  silicates  are  found  altogether  in  the  solids,  whilst  chlorine 
appears  in  the  urine.  As  to  the  sulphates,  they  appear  for  the  most 
part  in  the  dung,  and  the  more  when  the  fodder  is  difficult  of  diges- 
tion and  not  too  poor  in  nitrogen.  The  amount  of  urine  voided  is 
influenced  by  the  percentage  of  digestible  nitrogen  and  by  the 
quantity  of  salts  passing  into  the  urine.  E.  W.  P. 

Acetanilide  and  Acetotoluide  in  Relation  to  Animal  Meta- 
bolism. By  M.  Jaffe  and  P.  Hilbert  (Zeit.physiol.  Ghem.,  12,  295 — 
321). — Schmiedeberg  (Arch.  /.  exp.  PatJiol.  u.  Pharmalcol.,  8)  has 
shown  that  aniline  is  probably  oxidised  in  the  body  of  the  dog  to  form 
paramidophenol,  which  is  passed  in  the  urine  in  combination  with 
sulphuric  acid.     A  fresh  examination  into  the  fate  of  aniline  com- 
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pounds  in  the  body  seemed  to  be  necessary,  as  it  is  known  that  the 
amido-^oup  often  appears  to  modify  the  fate  of  complex  aromatic 
molecules  in  the  organism.  The  acetyl- derivative  of  aniline  (anti- 
febrin)  is  moreover  of  practical  interest  from  its  use  in  therapeutics. 
Experiments  were  made  on  dogs  and  rabbits,  the  urine  of  these 
animals  being  examined  after  the  administration  of  these  substances ; 
the  crystalline  substances  separated  from  the  urine  were  purified  by 
re(-iystallisation,  their  reactions  carefully  studied,  and  finally  they 
were  subjected  to  elementary  analysis.  The  following  are  the  results 
obtained : — 

1.  The  change  in  acetanilide  is  different  in  herbaceous  and  car- 
nivorous animals,  (a.)  In  the  rabbit,  it  is  oxidised  to  form  paramido- 
phenol,  with  complete  elimination  of  the  acetyl-group.  (h.)  In  dogs 
there  is  a  small  formation  of  paramidophenol,  but  the  chief  change 
consists  in  a  simultaneous  oxidation  of  the  aniline  residue  to  orth- 
amidophenol,  of  the  acetyl-group  to  carboxyl,  and  next  a  union  occurs 
with  the  formation  of  phenylcarbamic  acid,  the  anhydride  of  which, 
orthohydroxycarbanil,  is  excreted  in  the  urine.  The  latter  can  be 
isolated  in  large  quantities  by  heating  extracts  of  that  secretion  with 
hydrochloric  acid. 

Both  in  rabbits  and  dogs,  the  metabolic  products  of  acetanilide  are 
excreted  in  combination  with  sulphuric  acid. 

2.  The  three  isomeric  acetotoluides  differ  in  their  chemical 
behaviour  in  the  animal  body,  (a.)  Paracetotoluide  is  changed  com- 
pletely into  paracetamidobenzoic  acid,  oxidation  being  limited  to  the 
methyl-group.  (6.)  Orthacetotoluide  undergoes  in  doors  a  decom- 
position completely  analogous  to  that  suffered  by  acetanilide.  Whilst 
the  methyl-group  remains  intact,  a  phenol  is  formed  which  combines 
with  the  product  of  oxidation  of  the  acetyl-group  ;  the  end  (excreted) 
product  being  methyl  hydroxycarbanil  or  hydroxy carbamidocresol, 
which  may  be  regarded  as  the  anhydride  of  hydroxycresylcarbamic 
acid;  this  product  in  the  urine  occurs  in  combination  with  sul- 
phuric acid,  and  rotates  the  plane  of  polarised  light  to  the  left, 
(c.)  Metacetotoluide  is  in  dogs  and  rabbits  oxidised  to  form  metacet- 
amidobenzoic  acid,  which  is  passed  as  a  laevorotatory  compound  which 
was  not  further  investigated. 

3.  Of  the  three  isomeric  acetotoluides,  the  ortho-compound  is  the 
only  one  which  has  poisonous  properties. 

4.  The  para-  and  ortho-compounds  do  not  affect  the  body  tempera- 
ture; the  meta-compound  causes  a  lowering  of  the  temperature.  This 
shows  that  no  inference  can  be  drawn  from  the  chemical  constitution 
of  these  compounds,  as  to  their  effect  on  body  temperature,  for  orth- 
acetotoluide is  completely  analogous  to  antifebrin ;  it,  therefore,  might 
be  fairly  expected  to  have  antipyretic  properties  ;  but,  as  just  stated, 
experiment  shows  that  it  has  not.  W.  D.  H. 

Chylous  Pericardial  Fluid.  By  K.  Hasebroek  (Zeit  physiol. 
Chem.,  12,  289 — 294). — A  milky-looking  fluid  removed  from  the 
pericardium  (post-mortem)  of  a  patient  at  Strassburg  (the  clinical 
details  of  whose  case  are  briefly  given),  was  found  microscopically  to 
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contain  the  histological  elements  of  chyle,  but  it  did  not  yield  any 
fibrin — even  when  a  drop  of  blood  was  added  to  it. 

Chemical  analysis  gave  the  following  result  (in  parts  per  1000)  : — 

Water   892-782 

Solids 103-612 

Proteids 73-789 

Cholesterin 3*340 

Lecithin 1-771 

Fat 10-767 

Alcohol-extractives 2048 

Water-extractives 2-55.^ 

Salts    9-336 

On  comparing  these  numbers  with  those  which  are  the  results  of 
analyses  of  pericardial  fluid  by  other  observers,  the  following  table  is 
obtained : — 


1.  Present 
ease. 

2.  (Grorup- 
Besanez). 

3.  (Wachs- 
muth). 

4.  (Hoppe- 
Seyler). 

Water 

892-782 
103  -612 

73  -789 

20  -481 

9-336 

955-1 
44-9 

0-8 
24-7 
12-7 

6-7 

962-5 
37-5 

22-8 

961-78 

Solids ,  . . 

38-22 

1  ibrin 

Albumin 

Extractives 

Salts 

24-63 

The  solids  in  the  present  case  are  thus  far  in  excess  of  those  in 
ordinary  pericardial  fluids  ;  the  large  amount  of  fat  is  equalled  only 
in  the  chyle  among  the  fluids  of  the  body. 

By  further  contrast  of  the  numbers  obtained  in  the  present  case 
with  those  in  the  very  few  existing  analyses  of  the  chyle,  or  of  chylous 
effusions  into  the  pleura  and  peritoneum,  it  is  found  that  there  is  a 
close  agreement  not  only  in  the  percentage  of  fat,  but  also  of  total 
solid  proteids,  ethereal  extract  (cholesterin,  lecithin,  and  fat).  The 
conclusion  is  therefore  drawn  that  the  present  case  is  not  one  of  peri- 
carditis, but  of  effusion  from  the  lacteal  vessels  into  the  pericardium 
(chylopericardium).  W.  D.  H. 

Toxic   Action,    of  Alcohols    and   Artificial    Bouquets,    fey 

Laborde  and  Magnan  {Ghem.  Gentr.^  1888,  18,  from  J.  Fharm.  [5], 
16,  448 — 454). — The  following  are  the  chief  results  of  experiments  on 
dogs : — Ethyl  alcohol  from  all  sources  was  found  to  have  the  same 
physiological  action.  Furfural dehyde,  which  occurs  with  pyridine  and 
other  impurities  in  commercial  alcohols,  has  strong  toxic  properties. 
The  distillate  of  Jamaica  rum  boiling  at  83°,  when  injected  subcu- 
taneously,  causes  strong  convulsions. 

Salicaldehyde,  which  is  added  to  "Vermuth,"  "Bitter,"  and 
"  Essence  de  renie  de  Pres,"  produces  strong  epileptic  convulsions. 
Methyl  salicylate,  which  is  used  as  a  substitute  for  oil  of  winter- 
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green    in    "  Vermuth "   and    *'  Bitter,"    also    produces    convulsions, 
although  not  of  an  epileptic  form. 

Finally,  benzonitrile  and  benzaldehyde,  which  are  added  in  small 
quantities  to  "  noyau,"  produce  tetanus  and  even  death. 

J.  P.  L. 

Physiological  Action  of  Nickel  Salts.  By  Laborde  and  A. 
RiCHE  (J.  Fharm.  [5],  17,  1—11,  59—62,  97— 105).— The  action  of 
nickel  salts  on  the  animal  economy  has  been  investigated  with  very 
contradictory  results.  Experiments  were  made  on  rabbits,  &c.,  dogs 
and  frogs  by  additions  made  to  the  food  and  by  various  methods  of 
injection.  Nickel  sulphate,  injected  to  the  amount  of  0*5  to  I'O  gram 
per  kilo,  body-weight,  poisons  a  rabbit  or  dog.  From  0"5  to  3*0 
gram  passed  into  the  stomach  produced  vomiting  and  diarrhoea,  but 
it  is  hardly  possible  to  produce  death  this  way.  Nickel  is  considei-ably 
less  active  than  copper,  and  its  usual  application  in  everyday  life  may 
be  considered  uninjurious.  J.  T. 
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Saccharomyces  Ellipsoideus  and  its  Use  in  the  Preparation 
of  Wine  from  Barley.  By  G.  Jacquemtn  (Compt.  rend,  106,  643— 
644). — Experiments  have  been  made  to  determine  whether  saccharo- 
myces ellipsoideus  is  a  stable  form  or  is  merely  an  abnormal  form  of 
beer  yeast  developed  under  special  conditions  and  liable  to  revert  to 
the  original  form  ;  but  these  experiments  are  not  yet  complete. 

The  action  of  elliptical  yeast  on  barley  wort  produced  a  liquid 
with  an  alcoholic  strength  of  6°  containing  60  grams  of  dry  extra<;t 
and  3  grams  of  ash  per  litre.  It  had  the  following  percentage  com- 
position r — Alcohol,  4'80;  reducing  sugar,  I'OO;  dextrin,  3'UO ;  albu- 
minoids, &c.,  1*28;  glycerol,  0*20;  succinic  acid,  0'04;  acetic  acid, 
0*02  ;  potassium  hydrogen  tartrate,  0'25 ;  ash,  0*23 ;  water,  89'18. 
The  liquid  has  an  agreeable  flavour,  and  contains  a  greater  proportion 
of  albuminoids  and  phosphates  than  wine  from  grapes.  It  differs 
from  the  latter  in  giving  an  abundant  precipitate  with  tannin.  The 
barley  may  be  partially  replaced  by  crushed  wheat.  Barley  and 
wheat  worts  are  cheaper  than  malt  worts,  and  give  products  of  equal 
quality.  To  obtain  a  liquid  with  an  alcoholic  strength  of  8°  or  10°,  it 
is  necessary  to  mix  the  wort  with  sugar  or  to  use  a  greater  proportion 
of  grain. 

In  these  experiments  it  was  found  that  the  elliptical  wine  yeast 
remained  stable  for  18  months,  and  it  would  therefore  seem  to  be 
quite  distinct  from  beer  yeast. 

When  the  wine  obtained  in  this  way  from  barley  is  distilled,  it 
yields  brandy  of  good  flavour,  whilst  the  brandy  from  wine  produced 
by  beer  yeast  has  a  bad  flavour.  C.  H.  B 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  7^9 

Direct  Assimilation  of  Vegetable  Remains  by  Chlorophyll- 
containing  Plants.  By  L.  Koch  (Chem.  Gentr.,  1888,  13 — 14,  from 
£er.  deut.  hot.  Ges.,  5,  350 — 364). — The  present  observations  relate 
to  the  saprophytic  mode  of  life  of  Melampyrum  pratense.  The  author 
describes  the  development  of  the  root  organs  upon  which  the  plant 
depends  for  its  close  attachment  to  the  nutritive  material.  Compared 
with  the  mother  root,  they  form  moderately  large  balls,  the  thin- 
walled  polygonal  cells  of  which  are  filled  with  colourless,  protoplasmic 
bodies  of  a  curved  rod-like  form  which  appear  to  correspond  with  the 
bacteroides  of  the  root-swellings  of  the  Leguminosae.  Formed  starch 
is  not  present.  These  cells  play  the  part  of  reserve  stores,  and  they 
break  down  when  their  contents  are  used  up.  All  the  author's 
observations  lead  to  the  conclusion  that  Melampyrum  assimilates  dead 
and  not  living  parts  of  plants,  consequently  it  is  a  saprophyte  and  not 
a  parasite. 

As  the  plant  contains  large  quantities  of  chlorophyll  it  can  readily 
supply  its  wants  so  far  as  non-nitrogenous  food  is  concerned,  and  the 
nitrogenous  food  is  probably  supplied  by  the  material  stored  in  the 
polygonal  cells — a  conclusion  which  receives  some  support  from  the 
absence  of  formed  starch  in  these  cells.  J.  P.  L. 

Behaviour  of  Pormose  in  contact  with  Vegetable  Cells 
Deprived  of  Starch.  By  C.  Wehmer  {Ann.  Agro7iom.,  14,  40 — 41, 
from  Bot.  Zeit.,  45,  713). — This  research  bears  on  the  suggestion  that 
the  first  product  of  the  assimilation  of  carbonic  anhydride  in  the 
plant  cell  is  the  formose  of  0.  Loew,  a  substance  formed  by  the  con- 
densation of  formic  aldehyde,  and  having  a  sweet  taste,  the  power  of 
reducing  Fehling's  solution,  and  some  colour  reactions  in  common  with 
the  sugars.  It  is,  however,  not  fermentable;  is  without  action  on 
polarised  light ;  does  not  yield  the  same  acid  by  treatment  with  weak 
acids,  nor  the  same  substance  by  combination  with  phenylhydrazine 
as  the  true  carbohydrates  of  the  dextrose  class.  From  this  it  seems 
doubtful  whether  it  is  a  true  carbohydrate,  and  the  author's  experi- 
ments strengthen  this  doubt,  for  they  show  that  whereas  leaves 
deprived  of  starch  by  being  placed  for  some  time  in  darkness  have 
the  power  of  forming  starch  when  placed  in  solutions  of  dextrose  and 
cane-sugar,  they  did  not  form  any  starch  when  placed  for  even  14  days 
in  a  5  per  cent,  solution  of  formose.  In  this  respect  formose 
resembles  erythrol.  J.  M.  H.  M. 

Behaviour  of  Formose  in  Contact  with  Vegetable  Cells 
Deprived  of  Starch.  By  C.  Wehmer  (Bied.  Gentr.,  1888,  268).— 
The  leaves  of  Fraxinus  ornus,  Ruhia  tinctorum,  Syringa  vulgaris^  and 
Gacalia  suaveolens,  formed  no  starch  when  in  contact  with  a  5  to  10 
per  cent,  solution  of  formose  (from  formaldehyde),  whilst  starch  was 
formed  from  dextrose  and  saccharose,  confirming  the  results  previously 
given  (preceding  Abstract).  E.  W.  P. 

Absorption  of  Salts  by  Plants.  By  Berthelot  and  G.  Andre 
{Gompt.  rend.,  106,  801 — 805  and  902 — 906). — Amarantus  caudatus, 
A.  pyramidalis,  and  Fortulacca  oleracea  were  grown  in  large  pots  con- 
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taming  about  50  kilos,  of  earth  to  which  a  large  proportion  of  a 
Boluble  potassium  salt  had  been  added,  care  being  taken  that  the 
quantity  of  water  present  was  sufficient  to  keep  the  whole  of  the  salt 
in  solution. 

Potassium  sulphate  was  added  in  the  proportion  of  395*4  grams  to 
45"5  kilos,  of  soil.  The  observations  afford  further  evidence  of  the 
tendency  of  potassium  to  accumulate  in  the  leaves,  but  the  quantity 
of  potassium  salts  present  is  always  below  that  required  to  form  a 
saturated  solution.  If  this  limit  is  reached,  the  plant  dies.  The 
proportion  of  potassium  in  the  flowers  is  about  one-half,  the  propor- 
tion of  potassium  sulphate  about  one-tenth,  of  that  in  the  leaves.  On 
August  2nd,  one-sixth  of  the  total  potassium  was  in  the  root,  one-fifth 
in  the  stalks,  and  one-third  in  the  flowers ;  on  September  20th,  one- 
fourth  was  in  the  root,  one-fifth  in  the  stalk,  a  tenth  in  the  flowers, 
and  half  in  the  leaves.  With  the  exception  of  the  flowers,  the  juices 
of  the  plant  become  richer  in  sulphates  as  they  travel  from  the  roots 
to  the  leaves. 

The  general  results  show  that  endosmotic  or  other  changes  between 
the  soil  and  the  juices  of  the  plants  employed  obey  the  usual  law,  the 
solution  which  is  in  contact  with  the  roots  remaining  richer  than  the 
solution  which  passes  through  the  roots  into  the  plant.  This  is  the 
more  important,  since  in  Amarantus  the  proportion  of  nitrates  is  much 
higher  than  in  the  soil,  and  hence  these  salts  would  tend  to  pass  from 
the  plant  to  the  soil,  and  not  vice  versa.  The  low  proportion  of 
sulphates  in  the  stalks  of  Amarantus  contrasts  strongly  with  the 
tendency  of  the  nitrates  to  accumulate  in  this  part  of  the  plant. 

Potassium  acetate  was  examined  in  a  similar  manner — 32 7" 7  grams 
of  the  salt  being  added  to  45'5  kilos,  of  soil.  The  earth  became 
alkaline  owing  to  the  decomposition  of  part  of  the  acetate,  and  brown 
humous  substances  were  formed  which  at  first  interfered  with  the 
growth  of  the  plants.  The  following  results  were  obtained  on 
September  21st : — 

Root.  Stalk.  Leaves.       Flowers. 

Moist  plant 8-9  118-3  38'1  20'8 

KA  absolute   0*119  1*529         0*636         0*231 

K2O,  relative 6-2  5*9  80  5*5 

The  total  quantity  of  potassium  is  not  greater  than  in  the  same 
plants  grown  in  ordinary  soils  ;  its  accumulation  in  the  stalks  is  in 
agreement  with  the  authors'  previous  observations  (Ann.  Chim.  Phys. 
[6],  5,  547).  The  proportions  in  different  parts  of  the  plants  are 
within  the  limits  of  variation  in  Amarantus  under  ordinary  conditions, 
and  hence  it  follows  that  the  presence  of  a  large  quantity  of  potassium 
in  the  soil  in  a  readily  assimilable  form  has  no  marked  influence  on 
the  absorption  of  this  element  by  the  plant. 

Potassium  nitrate  was  added  in  the  proportion  of  361*5  grams  per 
45*5  kilos,  of  soil.  As  in  the  other  experiments,  the  total  quantity  of 
potassium  in  the  plant  and  its  general  distribution  were  not  affected 
by  the  presence  of  the  large  quantity  of  a  potassium  salt  in  the  soil. 
On  September  21st,  a  plant  with  a  few  flowers  gave  the  following 
results : — 
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Root.  Stalk.  Leaves.  Flowers. 

Moist  plant 65'4  383-8  124-5  13-3 

K2O,  total 0-897  6-444        2-490      0-187 

K3O,  relative S'l  7-7             6-8  4-6 

These  and  other  observations  show  that  when  the  plant  flowers  the 
relative  proportion  of  nitrates  diminishes.  A  comparison  of  these 
results  with  those  obtained  with  Amarantus  growing  in  fields  {Ann. 
Chim.  Phys.  [6],  8,  56)  shows  that  the  formation  of  potassium  nitrate 
depends  chiefly  on  the  period  of  growth  of  the  plant  and  not  on  the 
proportion  of  this  salt  existing  in  the  soil.  It  attains  the  same  order 
of  magnitude  in  natural  soils  in  which  the  ratio  of  nitrate  to  water 
is  small  as  it  does  in  artificial  soils  in  which  this  ratio  is  very  high, 
and  hence  is  not  dependent  on  the  degree  of  saturation  of  the  water 
in  the  soil.  In  the  experiments  described,  the  concentration  of  the 
nitrate  solution  in  the  soil  was  much  greater  than  the  possible  con- 
centration of  the  solution  in  the  plant,  whilst  in  the  former  experi- 
ments the  solution  in  the  plant  itself  was  much  stronger  than  the 
solution  in  the  soil.  It  obviously  cannot  be  assumed  that  the  nitrates 
are  absorbed  from  the  soil,  but  they  must  be  formed  in  the  plant 
itself.  C.  H.  B. 

Production  of  Oxygen  by  Green  Cells.  By  N.  Pringsheim 
(Ann.  Agronom.j  14,  41 — 43,  from^er.  deut.  hot.  Ges.,  5,  294 — 307). — 
The  author,  from  his  microscopical  researches  on  the  assimilation  of 
carbonic  anhydride  by  plants,  concludes  that  the  disengagement  of 
oxygen,  and  decomposition  of  carbonic  anhydride,  hitherto  considered 
as  two  manifestations  of  one  and  the  same  vital  act,  are  really  two 
separate  phenomena,  not  simultaneous,  and  taking  place  in  different 
spots,  the  latter  occurring  first  in  the  interior,  and  the  former  after- 
wards on  the  surface,  of  the  living  cell.  He  supposes  a  third 
substance  formed,  or  set  at  liberty,  as  the  result  of  the  decomposition 
of  the  carbonic  anhydride,  and  having  the  power  of  giving  up  oxygen. 
when  it  arrives  at  the  surface  of  the  cell.  J.  M.  H.  M. 

Oxidation  in  the  Plant.  By  J.  Reinke  (Ann.  Agronom.,  14, 
43 — 45,  from  Ber.  deut.  hot.  Ges.^  5,  216 — 220). — The  author  considers 
that  respiration  is  a  purely  chemical  and  not  a  vital  phenomenon,  aiid 
cites  in  support  the  fact  that  respiration  is  not  arrested  by  the  death 
of  the  cell,  but  that  leaves  killed  by  a  prolonged  exposure  to  ether 
vapour  continue  to  emit  carbonic  anhydride  a  long  time  after  death. 
Another  explanation  of  this  fact  is  given  in  the  following  Abstract. 

J.  M.  H.  M. 

Continuation  of  Respiration  in  Dead  Vegetable  Cells.    By 

W.  JoHANNSEN  (Ann.  Agronom.,  14,  134,  from  Bot.  Zeit.,  1887,  162). — 
The  evolution  of  carbonic  anhydride  due  to  respiration  diminishes 
gradually  in  a  dying  plant,  and  ceases  at  the  point  of  death.  Oxida- 
tion recommences  in  the  dead  cells  after  a  little  time,  but  only  as  the 
ordinary  oxidation  of  dead  matter,  due  either  to  bacteria  or  to  purely 
chemical  agencies.  The  two  phenomena  may  be  distinguished  thus  : 
if  a  living  cell  is  deprived  of  free  oxygen,  carbonic  anhydride  continues 
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to  be  evolved  bj  intramolecular  respiration.  If  a  dead  cell  be  placed 
in  the  same  conditions  this  does  not  take  place.  J.  M.  H.  M. 

Assimilation  and  Expiration  of  Plants.      By  U.   Kreusleb 

(Bied.  Centr.,  1888,  265 — 267). — This  set  of  experiments  was  instituted 
to  ascertain  the  influence  of  lower  temperatures  on  the  assimilation 
of  plants.  The  plants  observed  were  bramble,  bean,  castor-oil,  and 
cherry  laurel,  the  conditions  of  experiment  and  the  methods  employed 
were  the  same  as  on  former  occasions  (this  vol.,  p.  186),  but  the 
temperatures  were  lower.  At  0°,  the  exhalation  of  carbonic  anhydride 
was  17  to  20  per  cent,  of  that  which  occurs  at  20°  in  the  case  of  the 
laurel  and  castor-oil  plant ;  in  the  case  of  the  bramble,  the  exhalation 
was  only  one-half  of  that  at  10°.  Assimilation  at  0°  is  for  the 
laurel  only  8  per  cent,  of  the  possible  maximum.  E.  W.  P. 

Absorption  of  Nitrogen  by  Plants.  By  Helriegel  and  Will- 
earth  (Bied.  Centr.,  1888,  228 — 230). — Experiments  were  made  in 
boxes  in  which  were  sown  oats,  peas,  buckwheat,  &c.  It  was  found 
that  those  of  the  order  PapUionacece  were  able  to  grow  and  flourish 
long  after  all  the  nitrogen  present  in  the  soil  had  been  absorbed  by 
them,  whereas  oats,  &c.,  oi\\y  grew  as  long  as  there  was  any  of  the 
nitrogen  left  that  had  been  originally  contained  in  the  seed,  &c. 

E.  W.  P. 

Influence  of  Camphor  on  the  Germination  of  Seeds.  By  A. 
BuRGERSTEiN  (Landw.  Versuchs-8tat.,  1888,  1 — 18). —  Commencing 
with  a  resume  of  the  work  done  by  Yogel,  Wilhelm,  and  Nobbe,  and 
having  poiuted  out  the  disagreement  which  exists  between  the  results 
obtained,  the  author  passes  on  to  an  account  of  his  own  experiments 
in  which  seeds  of  different  ages  and  varieties  of  plants  were  grown 
and  watered  with  a  solution  of  camphor,  time  was  also  introduced 
as  a  factor  in  these  experiments,  the  results  being  that  camphor- 
water  has  an  influence  on  germination,  the  influence  depending  on 
the  time.  A  preliminary  soaking  in  camphor-water  has  a  detrimental 
effect  on  all  seeds  of  whatever  kind  or  quality  they  be,  and  this 
influence  consists  in  a  retardation  of  the  process  of  germination,  in  a 
reduction  in  the  percentage  of  germination,  and  in  a  reduction  in  the 
length  of  the  sprouts  during  the  earlier  periods  ;  moreover,  absorption 
of  camphor-water  for  only  12  hours  weakens  the  germinative  power. 
When  the  period  of  soaking  was  only  1  to  12  hours,  then  out  of 
27  seeds,  8  were  accelerated  in  their  growth,  and  9  retarded  in  germi- 
nation, whilst  the  remaining  10  were  apparently  alike  as  regards 
camphor  compared  with  distilled  water.  No  apparent  change  from 
normal  colour  was  noticeable — the  author  cannot  agree  that  camphor 
revivifies  the  germinative  power  of  seeds,  as  Yogel  states. 

E.  W.  P. 

Distribution  of  the  Ash  in  Trees.  By  Weber  (Ann.  Agronom., 
14, 143—144,  from  Bot.  Centr.,  32, 314).— A  beech-tree,  150  years  old, 
having  been  felled,  a  slice  was  cut  off  at  every  5  metres  of  height, 
and  from  each  slice  were  separated  the  layers  corresponding  to  30 
annual  ligneous  rings.  Analyses  of  the  samples  thus  taken,  showed 
that  in  a  zone  of  the  same  age  the  quantity  of  ash  increases  regularly 
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from  tlie  base  of  the  trunk  to  the  summit.  At  the  lower  part  of  the 
trunk  the  ash  increases  from  the  periphery  to  the  centre  up  to  a 
certain  limit,  beyond  which  it  decreases  towards  the  axis.  In  the 
slices  cut  off  higher  up  the  trunk,  the  increase  of  ash  from  periphery 
to  centre  goes  on  right  through  the  section.  The  bark  is  much  richer 
in  ash  than  the  wood. 

As  regards  the  composition  of  the  ash,  the  potash  increases  from 
the  exterior  to  the  interior  (from  23  to  43  per  cent.)  whilst  the 
phosphoric  acid,  sulphuric  acid,  and  magnesia  diminish  in  the  same 
direction,  the  magnesia  falling  from  29  to  11  per  cent,  and  the  phos- 
phoric acid  from  8  to  2  per  cent.  The  variation  in  the  lime  is  slight 
and  irregular.  In  the  bark,  lime  predominates  greatly,  amounting  to 
82  per  cent.,  whilst  the  potash,  magnesia,  and  phosphoric  acid  amount 
only  to  4  to  1  per  cent.  J.  M.  H.  M. 

Phosphorus  and  Phosphoric  Acid  in  Plants.  By  B  eethe  lot  and 
G.Ai^i>RE{Gompt.rend.,  106,  711 — 716). — Experiments  with  A7narantus 
caudatus  and  A.  pyramidalis,  protected  from  rain  but  freely  exposed 
to  the  air,  show  that  the  plant  absorbs  both  phosphorus  and  potassium 
from  the  soil  in  the  early  stages  of  its  growth,  though  the  amount  of 
both,  and  especially  of  phosphorus,  increases  less  rapidly  than  the 
weight  of  the  plant.  When  inflorescence  begins,  the  absorption  of 
phosphorus  practically  ceases,  but  the  absorption  of  potassium  con- 
tinues so  long  as  the  plant  grows,  and  the  increase  in  the  quantity  of 
this  element  during  flowering  is  very  considerable.  The  increase  in 
the  quantity  of  nitrogen  is  almost  proportional  to  the  increase  in  the 
weight  of  the  plant  up  to  the  beginning  of  inflorescence,  although 
somewhat  smaller  in  the  early  stages  of  growth.  When  the  plant 
flowers,  the  total  quantity  of  nitrogen  increases  but  little,  and  there- 
fore the  proportion  of  this  element  decreases. 

In  a  soil  containing  about  8  grams  of  potassium  acetate  per  kilo., 
the  plants  grew  with  some  difficulty,  but  those  which  survived  became 
much  larger.  They  contained  nearly  twice  as  much  potassium  as 
under  normal  conditions,  but  the  increase  in  the  amount  of  phosphorus 
followed  the  ordinary  law.  The  following  example  is  typical  of  all 
the  experiments. 


Weight  of 
plant. 

Phosphorus. 

Absolute. 

Relative." 

Mav  3l8t 

1  -693  grams. 
12-6 

14-68        „ 
22  -58 

0  -0032 
0-0265 
0  -0281 
0  -0262 

1  -7 

July  5th 

0-73 

0-67 

September  30th    

0-33 
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Potassium  oxide. 

Nitrogen. 

Absolute. 

Relative. 

Absolute. 

Relative. 

May  3l8t 

0-0057 
0-071 
0-166 
0-251 

3-2 

2-0 
4-0 
3  0 

0-0041 

0-091 
0-103 

2-3 

July  5th 

August  2nd 

2-2 

September  30th 

1-2 

On  August  2nd,  the  plant  had  begun  to  flower,  and  on  September 
30th  it  had  begun  to  die. 

From  these  results  it  follows  that  manures  containing  phosphorus 
and  nitrogen  are  of  no  value  after  the  plant  has  begun  to  flower,  but 
manures  containing  potassium  may  be  useful  throughout  the  whole 
period  of  growth.  C.  H.  B. 

Acidity  of  Cell  Sap.  By  Lange  (Ann.  Agronom.,  14,  134—135, 
from  Bot.  Gentr.,  32,  236). — The  author  finds  that  acidification  of 
the  cell-sap  during  the  night,  and  the  disappearance  of  acid  during 
the  day,  are  changes  not  special  to  one  or  two  groups  of  plants,  but 
common  to  plants  of  all  classes.  The  diurnal  de-acidification  is  more 
energetic  in  the  red  half  of  the  spectrum  than  in  the  blue.  In  this 
the  author's  results  agree  with  those  of  Kraus  and  Warburg,  and 
are  opposed  to  those  of  de  Vries.  J.  M.  H.  M. 

Saccharine  Matter  in  Peach-gum.  By  R.  W.  Bauer  (Landiv. 
Versuchs-Stat.,  1888,  33 — 34). — Peach-gum  was  boiled  with  5  per 
cent,  sulphuric  acid  for  four  hours,  then  neutralised  with  chalk,  the 
filtrate  after  evaporation  to  a  syrup  extracted  with  alcohol,  and  the 
filtrate  evaporated  over  sulphuric  acid.  The  syrup  remained  un- 
altered some  months,  but  after  the  introduction  of  a  small  quantity 
of  pure  dextrose,  galactose,  and  arabinose,  a  mass  of  crystals  was 
formed.  After  purification,  these  crystals  seemed  to  be  identical  with 
galactose  from  agar-agar.  E.  W.  P. 

Injury  to  Plants  by  Kiln  Smoke.  By  E.  W.  Prevost  (Landic. 
Versuchs-Stat.,  1888,  25 — 28). — The  results  obtained  corroborate  the 
observations  of  Schroeder  (Bied.  Centr.,  1884,  535)  and  Reuss,  as 
regards  the  damage  effected  by  smoke  from  furnaces ;  in  this  special 
case,  the  fumes  came  from  brick-works,  and  the  leaves  of  the  various 
plants  (rhubarb,  pear,  pine,  larch  trees,  &c.),  all  showed  brown  spots 
on  them,  and  in  the  case  of  the  pines  and  larches  the  ends  of  the 
needles  were  affected  ;  analyses  show  an  increase  of  sulphuric  acid 
in  the  leaf.  The  author  is  of  opinion  that  leaves  may  be  in  an 
unhealthy  state  without  any  visible  signs,  these  signs  only  appearing 
at  a  later  date  ;  he  draws  this  conclusion  from  the  fact  that  some 
samples  which  were  collected  and  appeared  to  be  healthy,  showed 
minute  spots  on  them  after  having  been  removed  from  the  deleterious 
atmosphere  for  12  hours.  E.  W.  P. 
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Percentage  of  Sulphuric  Acid  in  Plants  Damaged  by- 
Sulphurous  Anhydride.  By  E.  Mach  {Landw.  Versuchs-Stat, 
1888,  52 — 53). — Hay  made  from  grass  which  had  been  damaged  by 
fumes  from  a  cellulose  factory  in  the  Tyrol  was  submitted  to 
analysis  ;  the  results  showed  that  the  percentage  of  water  was  much 
reduced,  from  13"65  to  7*55  per  cent.,  the  pare  ash  was  reduced  from 
9*77  to  8"36,  whilst  the  sulphuric  acid  was  raised  in  the  dry  matter 
from  0'54  to  0818  and  0*96,  and  in  the  pure  ash  from  6*35  to  8*64  and 
11-59.  E.  W.  P. 

Titanic  Oxide  in  Soils.  By  G.  F.  McCaleb  (Amer.  Chem.  /.,  10, 
36 — 37). — Using  Weller's  hydrogen  peroxide  coloriraetric  test  (Abstr., 
1883,  381),  a  number  of  samples  of  soil  from  Virginia,  U.S.,  have 
been  examined,  and  all  found  to  contain  titanic  oxide  in  quantities 
varying  from  0*3  to  2*8,  and  even  5'4  per  cent.  H.  B. 

Sources  of  the  Nitrogen  of  Vegetation.    By  J.  B.  Lawes  and 

J.  H.  GiLBEKT  {Proc.  Boy.  Soc,  43,  108 — 116). — Land  which  had 
been  exhausted  of  nitrogen  by  successive  crops  of  beans,  gave  a  very 
large  crop  when  sown  with  barley  and  clover.  Numerous  experi- 
ments were  made  to  determine  the  source  of  the  nitrogen.  As  the 
surface  soil  was  richer  in  nitrogen  after  the  crop  had  been  grown, 
the  nitrogen  could  not  have  been  derived  from  that  source.  The 
clay  subsoil  was  found  to  be  susceptible  to  nitrification,  especially  in 
the  presence  of  Leguminosae,  but  the  necessary  secretion  was  a  diffi- 
culty. In  order  to  see  if  the  acidity  of  the  sap  could  account  for  the 
nitrogen  obtained,  soils  were  treated  with  organic  acids.  The  amount 
of  nitrogen  obtained  in  this  way  was  small,  and  less  after  long  than 
after  short  contact.  The  nitrogen  so  taken  up  seems  to  exist  in 
the  soil  in  the  form  of  amides,  and  the  question  arises  whether  the 
plant  takes  up  the  amide  as  such  or  converts  it  into  ammonia  and 
nitric  acid.  To  test  this,  urea,  uric  acid,  hippuric  acid,  quinine, 
ammonium  phosphate,  glycocine,  creatine,  and  tyrosine  were  used  in 
the  water-culture  method  and  in  soil.  Nitrogen  was  undoubtedly 
taken  up,  but  in  the  soil  experiments  the  organic  compound  appeared 
to  have  been  decomposed ;  urea  appears  to  be  taken  up  as  such.  The 
evidence  as  to  whether  nitrogen  is  taken  up  from  the  air  is  very  con- 
flicting. The  absorption,  if  any,  has  been  attributed  to  electrical 
action,  or  to  the  agency  of  micro-organisms.  In  any  case,  the  amount 
taken  up  would  not  suffice  for  the  compensation  usually  supposed  to 
take  place.  H.  K.  T. 

Conversion  of  Nitrates  in  Soils  into  Nitrogenous  Organic 
Compounds.  By  Berthelot  {Compt.  rend.,  106,  638 — 641). — 
43"3  kilos,  of  moist  earth,  containing  72*3  grams  or  1*669  grams  per 
kilo,  of  organic  nitrogen,  was  mixed  with  361 '5  grams  of  potassium 
nitrate,  and  a  quantity  of  water  sufficient  to  produce  a  4  per  cent, 
solution  of  the  nitrate.  The  earth  was  then  exposed  to  the  air  for 
six  months,  care  being  taken  to  protect  it  from  rain.  At  the  end  of 
this  time,  the  amount  of  organic  nitrogen  had  increased  by  16*4  grams 
or  0'3777  gram  per  kilo.,  a  quantity  equal  to  about  one-fourth  of  the 
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original  organic  nitrogen,  and  about  one-third  of  the  nitrogen  in  the 
potassium  nitrate. 

A  similar  quantity  of  earth  with  the  same  quantity  of  alkaline 
nitrate  was  planted  with  11  roots  of  Amarantus  pyramidalis,  weighing 
1'899  grams.  After  growth,  the  total  weight  of  the  dried  plants  was 
197*2  grams,  and  they  contained  5'88  grams  of  nitrogen.  The  quan- 
tity of  organic  nitrogen  in  the  soil  was  practically  the  same  as  at  the 
end  of  the  first  experiment,  and  was  equal  to  about  one-third  of  the 
nitrogen  in  the  nitrate.  The  quantity  of  nitrogen  and  of  nitrates  in 
the  plant  was  much  below  that  found  in  former  experiments,  not- 
withstanding the  large  proportion  of  nitrate  in  the  soil.  It  follows 
that  the  formation  of  nitrates  in  Amarantus  is  a  complex  process. 

The  assimilation  by  plants  of  the  nitrogen  existing  in  soils  as 
nitrates  is  preceded  or  accompanied  by  a  conversion  of  the  nitrogen  of 
the  nitrates  into  nitrogenous  organic  compounds  in  the  soil,  either 
by  the  action  of  microbes  or  by  pure  chemical  processes. 

In  all  soils  the  formation  of  nitrates  by  the  action  of  aerobic 
microbes  is  opposed  by  the  action  of  the  anaerobic  microbes,  which 
produce  fermentative  and  putrefactive  changes  and  thus  tend  to  reduce 
the  nitrogen  to  nitrogenous  compounds,  or  even  to  cause  its  liberation 
in  the  free  state.  The  antagonism  between  these  two  classes  of  orga- 
nisms explains  the  fact  that  nitrification  reaches  a  limit  before  the  whole 
of  the  nitrogen  present  is  converted  into  nitrates.  C.  H.  B. 

Absorption  of  Nitrogen  by  Soils  and  Plants.  By  A.  Gautier 
and  R.  Drouin  (Compt.  rend.,  106,  754—757,  863—866,  and  944— 
947). — An  artificial  soil  (A)  was  prepared  by  mixing  60  parts  of 
Fontaineblean  sand,  washed  with  strong  acids  and  then  with  water, 
and  containing  0*5  per  cent,  of  gelatinous  silica,  with  30  parts  of  pure 
precipitated  calcium  carbonate,  10  parts  of  pure  washed  kaolin,  and 
3  parts  of  nentral  potassium  phosphate.  A  second  soil  (B)  was  pre- 
pared by  mixing  A  with  5  per  cent,  of  ferric  oxide  ;  a  third  (C)  by 
mixing  1100*25  grams  of  A  with  225  grams  powdered  wood  charcoal, 
washed  with  acids,  and  2' 25  grams  of  ulmic  acid  from  sugar  and 
hydrochloric  acid ;  and  a  fourth  (D)  by  mixing  1062*7  gi*ams  of  A 
with  37*5  grams  of  ferric  oxide,  22*5  grams  of  charcoal,  and  2*25  grams 
of  ulmic  acid. 

Quantities  of  the  soils,  with  or  without  vegetation,  were  exposed 
to  the  air  in  pots  in  such  a  manner  that  they  were  completely  per- 
meable by  the  air,  but  were  protected  from  rain.  The  total  nitrogen 
was  determined  by  a  modification  of  Dumas'  process,  and  the  ammonia 
and  nitrates  by  Schloesing's  method.  The  quantity  of  soil  used  in 
each  experiment  was  about  1200  grams. 

A  first  series  of  observations  was  made  with  the  fonr  soils  in 
which  no  plants  were  growing,  the  exposure  to  air  extending  from 
August  14th  to  October  31st,  1887,  the  soil  being  watered  from  time 
to  time.  With  A,  the  total  nitrogen  diminished  from  0*1181  to  0*1137 
in  one  case  and  0*1054  in  another,  the  losses  being  respectively 
00044  and  0*0127 ;  with  B,  it  diminished  from  0*1252  to  0*0987  in 
one  case  and  0*1106  in  another,  the  losses  being  0*0294  and  0*0175 
respectively. 
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When  the  soil  contained  organic  matter,  however,  the  results  were 
different.  With  C,  the  nitrogen  increased  from  0-2344  to  0-3349,  or  a 
gain  of  0-1005 ;  with  D,  it  increased  from  0-2437  to  0-2592  in  one 
case  and  0-4451  in  the  other,  the  gain  being  0-0155  and  0*2014 
respectively.  The  small  increase  in  the  first  case  is  due  to  the  fact  that 
the  earth  had  settled  in  the  pot,  and  was  much  less  permeable  to  the  air. 

The  same  soils  were  sown  with  broad  beans,  which  assimilate  con- 
siderable quantities  of  nitrogen  and  are  regarded  by  agriculturists  as 
constituting  a  crop  which  enriches  the  soil  in  this  element.  The 
following  results  were  obtained,  the  beans  being  sown  on  August  14th, 
and  the  plants  cut  down  at  the  end  of  October : — 


Total  nitrogen. 

Increase. 

Nitrogen  in  the  soil. 

Before. 

After. 

Before. 

After. 

Soil  A.... 
SoilB.... 
Soil  C  . . . . 
Soil  D  . . . . 

0  -3566 
0-3666 
0  -4724 
0  -4806 

0  -5372 
0-5341 
0-6797 
0-7288 

0-1806 
0-1675 
0-2073 
0-2482 

0-1151 
0-1252 
0-1126 
0-1224 

0  -1782 
0  1558 
0  -3238 
0  -3145 

These  results  show  that  soil  free  from  organic  matter  loses  part 
of  its  nitrogen  when  exposed  to  the  air,  but  if  it  contains  organic 
matter  it  is  able  to  absorb  nitrogen  from  the  air  independently  of 
vegetation.  When,  however,  the  soil  is  supporting  vegetation,  a  still 
greater  quantity  of  nitrogen  is  absorbed  by  those  which  contained 
organic  matter,  and  a  considerable  quantity  is  absorbed  by  soils 
which  previously  contained  no  organic  matter,  and  hence  of  them- 
selves absorbed  no  nitrogen.  C.  H.  B. 

Relation  between  Atmospheric  Nitrogen  and  Vegetable 
Soils.  By  T.  ScHLOESiNG  (Gompt.  rend.,  106,  805—809,  and  898— 
902). — It  has  already  been  shown  that  nitrogen,  like  oxygen,  cannot 
undergo  any  physical  condensation  in  the  pores  of  ordinary  vegetable 
soil.  If  nitrogen  is  absorbed  from  the  atmosphere,  it  must  be  fixed 
chemically  or  otherwise  by  the  organic  matter,  since  none  of  the 
inorganic  constituents  of  the  soil  absorb  nitrogen.  Boussingault 
found  that  when  air  and  soil  were  allowed  to  remain  in  contact  for 
11  years  in  hermetically  sealed  flasks,  there  was  no  increase  in  the 
quantity  of  nitrogen  in  the  soil,  but  some  of  the  nitrogenous  organic 
matter  was  converted  into  nitrates  at  the  expense  of  the  oxygen  of 
the  air.  In  consequence  of  the  direct  contradiction  between  these 
results  and  those  recently  obtained  by  Berthelot  and  Andre,  the 
author  has  repeated  Boussingault's  experiments  with  certain  modi- 
fications. 

The  soil  was  enclosed  in  flasks  with  long  necks,  which  were 
rendered  vacuous,  and  pure  air  of  known  composition  was  allowed  to 
enter.  The  necks  were  then  bent  over,  and  the  open  ends  placed 
under  mercury.      The  neck  of    each   flask  contained  a  quantity  of 
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calcinm  oxide,  which  absorbed  the  carbonic  anhydride  produced  by 
the  oxidation  of  the  organic  matter  in  the  soil,  and  the  absorption  of 
oxygen  was  indicated  by  the  rise  of  the  mercury  in  the  neck.  Pure 
oxygen  was  introdnced  from  time  to  time  in  order  to  maintain  an 
excess  of  this  gas  in  the  atmosphere  in  the  flask.  After  a  sufficient 
length  of  time,  the  air  remaining  in  the  flask  was  analysed.  By 
operating  in  this  manner  the  accurate  methods  of  eudiometry  arc  sub- 
stituted for  the  much  less  accurate  plan  of  determining  the  amount 
of  nitrogen  in  the  soil.  Complete  details  of  the  experiments  are 
given  in  the  second  paper.  Six  soils  of  different  character  were 
employed.  In  each  case,  there  was  a  large  absorption  of  oxygen, 
with  evolation  of  carbonic  anhydride,  the  combustion  of  the  organic 
matter  in  the  soil  proceeding  to  an  extent  varying  with  the  nature  of 
the  soil.  During  this  combustion,  nitrates  are  formed,  and  the  ammonia 
in  the  soil  disappears.  The  variations  in  the  volume  of  the  nitrogen  in 
the  globes  are  not  greater  than  the  errors  of  experiment ;  the  greatest 
variation  actually  observed  corresponds  with  the  absorption  of 
16  kilos,  of  nitrogen  in  14  months  by  4000  tonnes  of  soil,  arranged  in 
a  layer  03  metre  deep.  C.  H.  B. 

Mealy  and  Steely  Barley.  By  W.  Johannsen  (Landw.  Versuchs- 
8tat.,  1888,  19 — 23). — After  several  samples  of  barley  had  been 
moistened  with  an  equal  quantity-  of  water,  and  then  dried,  it  was 
found  that  the  mealiness  of  the  grain  was  dependent  on  the  per- 
centage of  nitrogen,  thus  grains  containing  less  than  1*41  per  cent.  N 
showed  a  degree  of  mealiness  denoted  by  95,  whereas  those  containing 
2*00  per  cent,  were  classed  as  30.  Experiments  further  showed  that 
if  steely  barley  is  slightly  moistened  and  then  dried,  it  will  yield  as 
good  a  malt  as  if  it  had  been  more  mealy.  E.  W.  P. 

Sugars  and  Starch  in  Fodders  and  their  Determination. 
By  E.  F.  Ladd  (Amer.  Ghem.  /.,  10,  49 — 53).— With  wheat  and  its 
products,  freshly  prepared  diastase  gives  an  amount  of  starch  (as 
determined  by  Fehling's  solution)  comparing  favourably  with  that 
obtained  by  inversion  with  acid;  but  diastase  hardly  acts  on  the 
starch  contents  of  hay  and  similar  products.  As  regards  the  inversion 
by  acids,  it  was  found  that  with  starch  rather  higher  results  were 
obtained  by  the  use  of  sulphuric  acid,  but  with  hays  and  fodders 
more  uniform  and  slightly  higher  figures  were  obtained  by  the  use  of 
hydrochloric  acid.  The  amount  of  hydrochloric  acid  necessary  is 
3  to  5  c.c.  for  5  grams  fodder,  or  3  grams  starch  and  150  c.c.  of  water  ; 
the  action  is  complete  in  11  hours.  A  number  of  analyses  are  given, 
showing  the  percentages  of  saccharose,  glucose,  starch,  nitrogen-free 
extract  and  starch  in  various  corns  and  fodders  ;  the  influence  of  the 
time  of  cutting  and  the  action  of  various  fertilisers  are  also  briefly 
referred  to.  H.  B. 

Farmyard  Manure.  By  P.  P.  Deherain  {Ann.  Agronom.,  14, 97 — 
133). — As  to  the  result  of  a  survey  of  his  own  work  and  that  of 
others,  the  author  concludes  that  litter  impregnated  with  the  solid 
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and  liquid  excreta  of  animals  and  placed  upon  a  floor,  undergoes  the 
following  changes : — 

1.  Solution  of  the  vasculose  and  of  a  large  proportion  of  the  nitro- 
genous matter  by  the  alkaline  carbonates,  the  dissolved  material 
constituting  the  dark  brown  colouring  substance  of  the  liquid  drainings 
of  the  dung-heap. 

2.  Destruction  of  a  great  part  of  the  cellulose  of  the  litter  by 
fermentation,  with  disengagement  of  methane  and  carbonic  anhydride  : 
the  insoluble  residue  which  persists  after  the  loss  of  part  of  the 
nitrogenous  matter,  vasculose,  and  cellulose,  consists  of  vasculose 
unattacked  at.  the  ordinary  temperature  ;  it  is  this  residue,  rich  in 
vasculose  partially  altered  by  loss  of  water,  which  is  often  called 
"  black  butter." 

3.  Transformation  of  ammonia  (arising  from  the  fermentation  of 
urea)  into  nitrogenous  organic  compounds,  in-  great  part  soluble  in 
alkaline  liquids ;  this  change  is  produced  solely  by  living  ferments. 

4.  During  this  fermentation,  part  of  the  nitrogen  escapes  in  the  free 
state,  for  when  the  manure  is  sufficiently  moist  very  little  loss  of 
ammonia  occurs.  J.  M.  H.  M. 

Waste  Products  as  Manure  (Bone-meal).  By  A.  Petermann 
(Bied.  Centr.,  1888,  230 — 239). — These  experiments,  in  which  bone-  and 
blood-meal  mixed  with  potassium  chloride,  Chili  saltpetre,  or  bone-asli 
were  used,  have  been  conducted  for  three  years  on  clay  and  sandy  soils 
in  the  neighbourhood  of  Gembloux.  It  was  found  that  the  simple 
addition  of  phosphates  (bone-ash)  to  this  sandy  clay  was  of  little  or 
no  value,  but  that  when  an  addition  of  nitrogen  was  also  made,  as  in 
bone-meal,  then  there  appeared  an  increase  in  the  yield  of  the  crop ; 
the  results  obtained  from  this  mixture  were  far  surpassed,  however,  by 
those  obtained  by  the  use  of  blood-meal,  or  phosphates  with  saltpetre 
and  potash.  The  results  obtained  on  the  sandy  soil  were  in  all  cases 
inferior  to  those  on  the  heavy  land  :  the  best  results  were  produced 
by  the  employment  of  blood-meal,  bone-ash,  and  potash.  Reviewing 
all  his  experiments  made  since  1880,  the  author  comes  to  the 
conclusion  that  the  various  nitrogenous  manures  stand  in  the 
following  order  as  regards  manurial  value :  Saltpetre,  dried  blood, 
dissolved  wool,  bone-meal,  raw  wool,  and  leather-meal.       E.   W.  P. 

Addition    of   Wood-ashes  to    Superphosphates.      By  V.  T. 

Magerstein  (Bied.  Centr.,  1888,  225 — 226). — An  admixture  of  wood- 
ashes  with  superphosphates  has  long  been  known  as  advantageous,  but 
the  addition  must  not  exceed  25  per  cent.,  otherwise  the  lime  which  is 
thus  added  will  cause  a  loss  by  reason  of  the  formation  of  reduced 
phosphate.  E.  W.  P. 

Manuring  Experiments  with  Various  Phosphates.      By  E. 

Gatellier  (Bied.  Centr.,  1888,  227 — 228). — As  superphosphates  are 
supposed  to  be  reduced  by  the  bases  in  the  soil,  and  thus  to  become 
equal  to  insoluble  phosphates,  experiments  were  instituted  to  test  the 
value  of  varieties  of  phosphates  on  clay  soils  in  France ;  in  all  cases 
bone  superphosphate  (16  per  cent,  sol.)  surpassed  basic  slag,  ordinary 
superphosphate,  &c.  E.  W.  P. 

VOL.  Liv.  3  d 
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Thompson's  Calorimeter.  By  Scheurer-Kestner  (Compt.  rend., 
106,  941 — 944). — The  proportion  of  oxidising  mixture  necessary  for 
complete  combustion  varies  with  the  nature  of  the  coal  and  the 
proportion  of  ash  which  it  contains.  The  author  employed  from  10*5 
to  125  times  the  weight  of  the  coal;  with  only  10  parts  of  oxidising: 
mixture,  the  combustion  is  usually  incomplete.  The  correction  of  10 
per  cent,  usually  added  to  the  results  is  much  too  low.  Experiments 
with  ignited  wood  charcoal  showed  that  for  the  author's  apparatus 
15  per  cent,  was  the  true  correction.  This  was  used  for  samples  of 
coal,  the  heat  of  combustion  of  which  had  previously  been  determined 
by  Favre  and  Silbermann's  method ;  the  maximum  difference  was 
]*25  per  cent.  The  heat  of  combustion  of  20  coals  was  determined 
by  Thompson's  calorimeter,  and  afterwards  by  Favre  and  Silbermann's 
apparatus.  The  variations  were  sometimes  on  the  one  side,  sometimes 
on  the  other,  the  maximum  difference  being  3'5  per  cent.  In  11  cases, 
the  difference  was  less  than  2  per  cent. 

Although  Thompson's  calorimeter  gives  results  of  practical  valne, 
when  an  error  of  2  or  3  per  cent,  is  neglio-ible,  it  is  only  worthy  of 
limited  confidence.  Berthelot's  calorimetric  bomb  would  be  much 
better.  The  main  sources  of  error,  as  Stohmann  has  pointed,  out,  are 
the  heat  of  decomposition  of  the  oxidising  mixture  and  the  heat  of 
dissolution  of  the  salts  after  combustion,  since  the  proportion  of  each 
salt  varies  with  each  coal.  Some  finely  powdered  samples  of  coal  which 
had  been  exposed  to  diffused  light  for  20  years  in  bottles  not  very 
tightly  closed,  were  found  to  be  completely  unaltered.         C.  H.  B. 

Improved  Form  of  Gas  Apparatus.  By  J.  T.  Willard  (Amer. 
Chem.  J.,  10,  53 — 56). — The  apparatus  is  essentially  a  combination  of 
Elliott's  (Abstr.,  1887,  1137)  and  Frankland's.  H.  B. 

Preservation  of  Solutions  of  Hydrogen   Sulphide.      By  D. 

LiNDO  (Chem.  News,  57, 173 — 175). — The  hydrogen  sulphide  is  readily 
estimated  in  fresh  solutions  of  this  gas  containing  glycerol,  camphor, 
boric  acid,  or  thymol,  by  precipitation  with  silver  nitrate  and  ammonia, 
filtering  on  a  Gooch  filter,  drying,  and  weighing.  In  old  solutions 
containing  glycerol,  silver  nitrate  does  not  answer,  therefore  the 
author  employs  sodium  arsenite  and  hydrochloric  acid  for  the  precipi- 
tation. This  precipitate  is,  however,  troublesome  to  wash,  and  is  best 
kept  as  small  as  possible,  or  if  precipitated  along  with  prepared 
asbestos,  by  adding  some  of  the  latter  to  the  solution  before  precipita- 
tion, it  may  be  washed  with  comparative  ease. 

From  numerous  experiments  made  in  Jamaica  in  closed  and  open 
bottles  at  an  average  temperature  of  26°,  the  author  concludes  that 
there  is  no  advantage  derived  from  the  use  of  glycerol  for  the  pre- 
servation of  solutions  of  hydrogen  sulphide. 

Moreover,  the  other  substances  mentioned  above  do  not  prevent 
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loss  in  strength  by  escape  of  gas,  but  camphor  and  thymol  appear  to 
retard  oxidation.  D.  A.  L. 

Rapid  Determination  of  Hydrogen  Peroxide.  By  Contamine 
(Dingl.  polyt.  J".,  267,  238). — A  few  c.c.  of  the  solution  under 
examination  is  introduced  into  a  glass  tube  divided  into  tenths  of  a 
c.c,  and  sealed  at  one  end.  Having  previously  neutralised  the  solu- 
tion with  ammonia,  the  volume  is  read  off.  A  few  crystals  of 
potassium  permanganate  enclosed  in  tissue  paper  are  then  added,  after 
which  the  aperture  is  closed  with  the  finger  and  the  tube  shaken 
vigorously.  It  is  then  opened  under  water  and  the  volume  read  off. 
The  difference  between  the  two  readings  gives  the  quantity  of  oxygen 
contained  in  the  hydrogen  peroxide  solution.  The  method  is  suffi- 
ciently accurate  to  be  used  in  works  for  determining  the  quantity  of 
hydrogen  peroxide  in  bleaching  solutions.  D.  B. 

Supposed  Occurrence  of  Hydrogen  Peroxide  in  Animal  ani 
Vegetable  Juices.  By  T.  Bokornt  (Ber.,  21,  1100-1102).— 
Wurster's  tetramethylparaphenylamine  reaction  (Abstr.,  1887,  295)  is 
useless  as  a  test  for  hydrogen  peroxide  in  animal  and  vegetable  juices, 
since  the  paper  is  turned  blue  by  very  many  compounds,  sach  as 
nitrites,  moist  silver  oxide,  quinone,  aldehyde,  acetone,  &c.  For  this 
reason,  the  reaction  is  no  proof  of  the  presence  of  hydrogen  peroxide. 
Experiments  have  shown  that  living  protoplasm  does  not  give  the 
ordinary  reactions  for  hydrogen  peroxide.  F.  S.  K. 

Gravimetric  Estimation  of  Chlorine.  By  F.  Stolba  (Ghem. 
Centr.,  1887,  1240,  from  Listij.  Ghem.,  11,  224— 225).— In  the  case  of 
small  quantities  of  chlorine  (up  to  80  miligrams)  in  water,  &c.,  the 
author  precipitates  the  chlorine  as  silver  chloride,  collects  the  preci- 
pitate on  a  large  Schleicher- Schuell  filter- paper,  dries,  and  so  folds 
the  paper  that  the  precipitate  is  enveloped  at  the  point  in  many  folds 
of  paper,  the  paper  is  very  slowly  carbonised  in  a  platinum  capsule, 
the  carbon  burnt  off  at  a  low  temperature,  and  the  remaining  spongy 
silver  weighed  and  tested  as  to  its  complete  solubility  in  nitric  acid. 

J.  P.  L. 

Volumetric  Determination  of  Sulphuric  Acid.  By  A. 
Gawalowski  (Zeit.  anal.  Chem.,  27,  152 — 159).— The  pj'inciple  of 
the  method  is  identical  with  Wilsing's  (Abstr.,  1887,  181).  The 
titration  with  sodium  carbonate  is,  however,  made  in  the  cold  after 
the  addition  of  a  few  drops  of  alcohol.  Boiling  is  said  to  favour  the 
end  reaction,  but  not  to  be  absolutely  necessary.  The  mixture  of  the 
sulphate  with  the  barium  chloride  should  be  allowed  to  remain  for 
i  ov  ^  hour  before  titrating  the  excess,  and  a  similar  interval  should 
be  allowed  before  finally  judging  of  the  completion  of  the  titration 
with  sodium  carbonate.  Seminormal  solutions  are  recommended. 
The  test  analyses  show  errors  of  1  per  cent,  in  both  directions. 

M.  J.  S. 

Volumetric  Estimation  of  Sulphuric  and  Phosphoric  Acids. 
By  J.  T.  White  (Ghem.  News,  57,  165—166;  187).— Sulphuric  acM 
in  combination  with  fixed  alkalis  may  be  estimated  by  titration  with 
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silver  nitrate  and  potassium  chromate  in  the  following  manner  : — 
Precipitate  the  solution  with  excess  of  barium  chloride,  and  remove 
the  barium  remaining  in  solution  with  ammonium  carbonate,  then 
evaporate,  ignite,  and  titrate  the  resulting  alkaline  chlorides  in  the 
ordinary  fashion.  If  phosphoric  acid  is  also  present,  precipitate  it 
beforehand  with  magnesium  chloride  and  ammonia.  One  portion 
of  this  filtrate  is  then  evaporated  with  ammonium  chloride,  and  the 
ignited  residue  titrated  ;  whilst  another  portion  is  treated  as  above 
for  sulphuric  acid ;  the  difference  between  the  two  results  is  the 
chlorine  due  to  the  decomposed  sulphates.  To  estimate  phosphoric 
acid  in  alkaline  phosphates,  decompose  chlorides  if  present  by  evapora- 
tion with  sulphuric  acid,  neutralise  with  soda,  precipitate  with  excess 
of  silver  nitrate  solution,  neutralise  with  calcium  carbonate,  and 
titrate  the  excess  of  silver  nitrate  in  the  usual  way.  The  presence  of 
sulphuric  acid  does  not  interfere,  as  the  solution  is  kept  sufficiently 
dilute  to  dissolve  silver  sulphate.  D.  A.  L. 

Estimation  of  Total  Nitrogen.  By  Houzeau  (Chem.  Centr., 
1888,  82—83,  from  Pharm.  Centr.,  28,  627— 628).— The  process 
depends  on  the  fact  that  all  nitrogenous  substances  yield  the  whole  of 
their  nitrogen  in  the  form  of  ammonia  when  heated  with  sodium 
acetate,  sodium  thiosulphate,  and  soda-lime. 

The  mixture  of  sodium  acetate  and  thiosulphate  is  prepared  by 
melting  equal  parts  by  weight  of  both  salts  in  their  water  of  crystal- 
lisation on  a  water-bath  and  powdering  the  cooled  residue. 

The  combustion  is  performed  in  precisely  the  same  manner  as  in 
the  Will-Varrentrap  process,  about  2  grams  of  the  mixture  with 
2  grams  of  soda-lime  at  the  end  of  the  tube  supply  the  necessary 
indifferent  gases  to  drive  off  the  last  of  the  ammonia.  J.  P.  L. 

Sources  of  Loss  in  the  Determination  of  Nitrogen  by  Soda- 
lime.  By  W.  0.  Atwater  and  E.  M.  Ball  (Amer.  Chem.  /.,  10,  113  — 
119). — The  following  directions  are  given  as  being  necessary.  The 
anterior  portion  of  the  tube  must  be  tightly  packed  with  coarse  soda- 
lime,  not  with  fine,  and  there  must  be  no  appreciable  open  channel  along 
the  upper  portion  of  the  tube,  otherwise,  losses  amounting  to  6'4  per 
cent,  of  the  nitrogen  may  occur.  The  anterior  layer  is  the  first  part  of 
the  tube  heated.  The  time  of  combustion  should  not  be  too  protracted, 
2|  hours  for  instance,  as  this  may  introduce  an  error  of  2-8  per  cent., 
and  if  the  tube  is  not  packed  as  above,  an  error  of  even  77  per  cent, 
may  occur.  Moreover,  the  results  are  far  more  concordant  among 
themselves,  and  agree  perfectly  with  those  given  by  Kjeldahl's  method 
when  the  above  conditions  are  carried  out.  Substances  like  casein 
yield  all  their  nitrogen  as  ammonia  under  these  conditions,  but  strych- 
nine yields  only  a  small  fraction,  and  the  whole  cannot  be  obtained 
even  by  Kjeldahl's  method.  H.  B. 

Absorption  of  Ammonia  by  Acid  Solutions  in  Nitrogen 
Determinations.  By  I.  S.  Haynes  (Amer.  Chem.  /.,  10,  111 — 113). 
— The  absorption  of  the  ammonia  is  quite  complete  if  double  the 
amount  of  acid  theoretically  necessary  is  employed,  even  when  large 
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quantities  of  inert  gases  are  present,  and  when  the  gases  are  passed 
rapidly  through  the  acid,  say  at  the  rate  of  90  bubbles  per  minute, 
the  combustion  occupying  only  12  minutes.  Great  attention  must, 
however,  be  paid  to  the  asbestos  plug  in  the  anterior  portion  of  the 
tube  being  packed  suflBciently  tightly,  or  particles  of  soda-lime  will 
be  carried  forward  into  the  acid.  H.  B. 

Examination  of  Wine  for  Nitric  Acid.  By  E.  Borgmann 
(Zeit.  anal  Chem.,  27,  184 — 187).— The  method  proposed  by  Egger 
TAbstr.,  1885,  842),  for  detecting  the  addition  of  water  to  wine  by 
testing  for  nitrates  with  diphenylamine  and  sulphuric  acid,  is  not  in 
all  respects  trustworthy.  Wines  which  on  analysis  give  results 
incompatible  with  an  addition  of  water  are  sometimes  found  to  show 
the  nitric  acid  reaction  distinctly.  Some  of  the  waters  of  Rhenish 
Hesse,  however,  contain  so  much  nitric  acid  (in  one  case  1  gram  per 
litre),  and  the  reaction  will  detect  so  small  a  trace  (1  part  in  two 
millions  of  wine  when  Egger's  concentration  method  is  employed),  that 
the  mere  rinsing  of  the  casks  with  such  w^ater  would  introduce 
enough  nitrate  to  give  the  reaction.  On  the  other  hand,  wines  to 
which  nitrate  has  actually  been  added,  have  failed  to  give  any  indica- 
tion of  its  presence  after  the  lapse  of  a  few  months.  M.  J.  S. 

Determination  of  Phosphoric  Acid.  By  F.  Bente  (Chem.  Centr., 
1887,  1241,  from  Bep.  anal  Chem.,  7,  533— 534).— The  low  and  dis- 
cordant results  obtained  in  the  analysis  of  basic  slag  which  were 
assigned  by  the  author  (Abstr.,  1887,  397)  to  the  insuflBcient  time 
allowed  for  complete  precipitation,  are  probably  brought  about  by  the 
varying  amount  of  chlorine  in  solution.  For  that  reason  he  now 
employs  sulphuric  acid  to  dissolve  the  slag,  as  Brunnemann  and  Loges 
have  recently  done.  J.  P.  L. 

Volumetric    Determination    of    Phosphoric    Acid.      By    C. 

ScHiNDLER  {Zeit.  anal  Chem.,  27,  142 — 146). — The  molybdenum 
in  the  yellow  phosphomolybdate  precipitate  is  determined  by  the 
author's  volumetric  method  (p.  758),  and  the  phosphoric  acid  is  calcu- 
lated therefrom.  A  precipitate  of  constant  composition  is  secured  by 
adding  citric  acid  to  the  ordinary  molybdate  solution  (15  grams  to 
1  litre).  50  c.c.  of  the  nitric  acid  solution  of  the  phosphate  (0*5  gram 
of  substance)  is  mixed  with  so  much  of  a  solution  of  ammonium 
nitrate  (750  grams  per  litre),  that  after  the  addition  of  the  molybdate 
the  mixture  shall  contain  25  grams  of  ammonium  nitrate  per  100  c.c. 
Then  for  each  O'l  gram  of  phosphoric  anhydride,  100  c.c.  of  molybdate 
is  added,  and  the  mixture  is  heated  in  a  water-bath  to  about  58°. 
The  precipitate  is  allow^ed  to  deposit  for  10  minutes,  the  supernatant 
liquid  is  filtered,  and  the  precipitate  is  washed  three  or  four  times  with 
dilute  ammonium  nitrate  (100  grams  with  10  c.c.  of  nitric  acid  per 
litre).  It  is  then  dissolved  in  3  per  cent,  ammonia,  treated  with  10 
to  20  c.c.  of  Fresenius'  magnesia  mixture,  and  made  up  to  250  c.c. 
After  shaking,  it  is  filtered :  50  c.c.  of  the  filtrate  is  acidified  with 
acetic  acid,  diluted  to  300  c.c.  with  hot  water,  and  titrated  with  lead 
acetate.  Comparative  determinations  on  a  variety  of  materials  show 
a  close  agreement  with  the  magnesia  method.  M.  J.  S. 
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Detection  of  Small  Quantities  of  Arsenic  in  Fabrics,  Yarn, 
and  Wall  Papers.  By  R.  Fresenius  and  E.  Hintz  {Zelt.  anal. 
Hhem.,  27,  179 — 182). — 25  grams  of  the  material  is  placed  in  a  -J  litre 
stoppered  retort  of  Bohemian  glass,  and  250  c.c.  of  hydrochloric  acid 
of  1*19  sp.  gr.  is  added.  The  neck  of  the  retort  is  bent  so  that  the 
part  near  the  bulb  is  inclined  upward,  whilst  the  other  part  slopes 
downward.  It  is  connected  with  a  condenser,  which  is  also  fitted  air- 
i  ight  to  a  tubulated  receiver,  and  this  again  to  a  Peligot's  tube.  The 
receiver  and  tube  contain  water,  and  are  kept  cold.  After  digestion 
for  an  hour,  5  c.c.  of  a  cold  saturated  solution  of  ferrous  chloride  is 
added,  and  the  liquid  is  slowly  raised  to  boiling,  which  is  continued 
until  frothing  stops  the  distillation.  A  further  quantity  (100  c.c.)  of 
hydrochloric  acid  is  then  added  and  distilled  over.  The  united  distil- 
lates are  diluted  to  800  c.c,  and  saturated  with  hydrogen  sulphide, 
first  warm  and  then  cold.  The  arsenious  sulphide,  which  contains 
organic  matter,  is  filtered  off  on  an  asbestos  filter  formed  in  a  stop- 
cock funnel.  After  partial  washing,  it  is  treated  with  a  solution  of 
bromine  in  hydrochloric  acid  (1*19),  and  the  solution,  washed  through 
with  the  same  acid,  is  again  distilled  with  ferrous  chloride  in  an 
apparatus  similar  to  the  former,  but  smaller.  The  distillate  now 
uives  arsenious  sulphide  free  from  organic  matter,  and  requiring  only 
to  be  purified  from  sulphur.  Test  analyses  gave  satisfactory  results. 
The  residue  in  the  retort  was  found  to  be  free  from  arsenic. 

M.  J.  S. 

Some  Methods  of  Separating  and  Determining  Arsenic, 
Antimony,  and  Tin.  By  E.  Lesser  (Zeit.  anal.  Chem.,  27,  218 — 
221).— The  oxalic  acid  method  of  F.  W.  Clarke  (Ghem.  Nmvs,  21, 
124)  gives  good  results.  To  the  solution,  which  should  be 
neutralised  as  far  as  possible,  35  to  40  parts  of  oxalic  acid  are  added 
for  each  part  of  tin  present.  The  liquid  is  then  heated  whilst  being 
i-aturated  with  hydrogen  sulphide.  The  precipitate  is  dissolved  in 
ammonium  sulphide,  and  the  solution  acidified  with  oxalic  acid  is  again 
saturated  whilst  hot  with  hydrogen  sulphide.  The  two  filtrates  which 
contain  the  tin  are  concentrated,  mixed  with  ammonia,  ammonium 
sulphide,  and  acetic  acid,  and  the  precipitate  converted  into  stannic 
oxide  for  weighing.  The  arsenious  and  antimonious  sulphides  are 
dissolved  from  the  filter  by  ammonium  sulphide,  oxidised  with  hydro- 
chloric acid  and  chlorate,  and  the  arsenic  precipitated  as  magnesium 
arsenate,  after  addition  of  tartaric  acid.  The  precipitate  requires 
resolution  and  reprecipitation  to  free  it  from  basic  magnesium  tartrate. 

Vohl  boils  the  strongly  acid  solution  of  the  three  metals,  and  adds 
sodium  thiosulphate  until  the  precipitate  becomes  white.  The 
precipitate  contains  the  arsenic  and  antimony.  Lesser  finds  the 
separation  of  tin  and  arsenic  by  this  method  satisfactory,  but  that  of 
tin  and  antimony  inaccurate. 

De  Clermond  and  Frommel's  method  of  separating  arsenic  from  the 
other  two  metals  by  boiling  the  sulphides  with  water  until  they  are 
completely  converted  into  oxides  does  not  give  good  results,  as  the 
oxides  of  tin  and  antimony  are  not  absolutely  insoluble.  Neither 
is  the  separation  of  arsenic  from  antimony  by  strong  hydrochloric 
acid  satisfactorv. 
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Lesser  weighed  his  antimony  as  tetroxide,  but  recommends  weighing 
as  sulphide,  for  which  purpose  the  precipitate,  freed  from  sulphur  by 
carbon  bisulphide,  is  washed  into  a  weighed  porcelain  crucible  by 
ammonium  sulphide,  and  dried  in  the  covered  crucible  in  the  air-bath 
at  200—230°,  for  at  least  nine  hours.  M.  J.  S. 

Separation    and    Estimation    of   Boric    Acid.      By   H.    N. 

Morse  and  W.  M.  Burton  {Amer.  Ghem.  J.,  10,  154— 158).— The 
substance,  if  insoluble  in  water,  is  heated  with  pure  potash  in  a  nickel 
crucible  for  two  hours,  so  as  just  to  maintain  the  whole  in  a  state  of 
fusion.  The  mass  is  extracted  with  hot  water,  which  if  iron  is  present, 
must  amount  to  100  parts  for  every  part  of  potash  employed,  and  the 
whole  is  heated  on  a  water-bath  for  a  considerable  time ;  this  precau- 
tion is  necessary,  as  otherwise  the  iron  is  not  completely  removed,  and 
ferric  sulphate  being  soluble  in  alcohol,  its  presence  is  not  admissible. 
The  filtered  solution  is  evaporated  to  10  or  12  c.c,  and  after  addition 
of  a  few  drops  of  tropseolin,  00,  a  not  too  dilute  sulphuric  is  added, 
until  exactly  neutral.  The  solution  now  containing  only  neutral  salts 
of  the  alkalis,  boric,  silicic,  and  carbonic  acids,  and  not  exceeding 
20  c.c.  in  volume,  is  dried  by  slowly  stirring  into  it  pure  copper 
sulphate  (free  from  iron  and  from  chlorides)  that  has  been  dehydrated 
at  150°.  The  powdered  mass  is  transferred  to  a  filter- tube,  and 
extracted  with  absolute  alcohol  (dried  over  copper  sulphate)  in  six 
lots  of  15  c.c  each.  The  alcoholic  filtrate  is  run  into  a  quantity  of 
standard  baryta  solution,  the  excess  of  baryta  is  converted  into  the 
carbonate  by  a  current  of  carbonic  acid,  and  the  whole  is  then 
evaporated  and  ignited  in  a  platinum  dish  over  a  good  burner.  The 
residue  is  a  mixture  of  barium  metaborate  and  carbonate  ;  the  amount 
ot  boric  anhydride  is  found  thus  : — as  the  molecular  weight  of  boric 
anhydride  minus  the  molecular  weight  of  carbonic  anhydride  is  to  the 
molecular  weight  of  boric  anhydride,  so  is  the  weight  of  residue  minus 
the  theoretical  weight  of  the  barium  carbonate  obtainable  from  the 
baryta  used,  to  the  weight  of  boric  anhydride  present.  The  analyses 
quoted  are  exceedingly  concordant  and  satisfactory.  H.  B. 

Estimation  of  Silver  in  Alloys  of  Silver  and  Copper.    By  H. 

'RossLER  {Dingl.  polyt.  J.,  267,  570 — 572). — Gay-Lussac's  wet  assay 
is  recommended  in  cases  where  great  accuracy  is  required,  providing 
that  the  alloy  to  be  assayed  is  melted,  and  a  sample  taken  from  the 
fused  mass.  This  is  necessary,  as  alloys  of  silver  and  copper  in 
solidifying  do  not  remain  homogeneous  throughout,  the  inner  and 
outer  parts  of  the  alloy  containing  different  proportions  of  silver. 

D.  B. 

Estimation  and  Separation  of  Metals  by  means  of  Sodium 
Pyrophosphate.  By  G.  Vortmann  (Ber.,  21,  1103— 1106).— The 
behaviour  of  metallic  salts  towards  sodium  pyrophosphate  and  acetic 
acid  can  be  employed  as  a  means  of  separating  the  metals,  and  the 
pyrophosphates  thus  obtained,  being  insoluble  in  water,  dilute  acetic 
acid,  and  solutions  of  ammonium  salts,  can  bj  made  use  of  for  quan- 
titative deteriuinations. 
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Copper  salts  give  with  sodium  pyrophosphate  a  bright  blae  preci- 
pitate, soluble  in  excess  of  the  reagent ;  on  adding  acetic  acid,  a 
bright  blue  crystalline  precipitate  is  obtained,  the  precipitation  is, 
however,  incomplete,  and  can  be  entirely  prevented  by  the  addition  of 
sodium,  tartrate  or  sodium  thiosulphate. 

Cadmium  salts  give  a  precipitate  soluble  in  excess.  Acetic  acid 
re  precipitates  the  salt  almost  completely  even  in  the  cold  ;  by  evapo- 
rating to  dryness  and  digesting  the  residue  with  water,  reprecipitation 
is  complete.  The  addition  of  sodium  tartrate  or  thiosulphate  does 
not  hinder  the  precipitation. 

Manganese  salts  yield  a  precipitate,  soluble  in  excess,  but  com- 
pletely reprecipitated  by  acetic  acid ;  sodium  tartrate  does  not  prevent 
the  precipitation. 

Zinc  salts  behave  similarly,  but  reprecipitation  is  complete  only 
when  the  solution  is  evaporated  to  dryness  and  the  residue  taken  up 
with  water  ;  sodium  tartrate  retards  reprecipitation. 

Cobalt  salts  give  a  gelatinous  precipitate,  soluble  in  excess ;  on 
shaking  or  heating  gently,  the  solution  becomes  gelatinous  but  not  if 
sodium  tartrate  is  added.  Acetic  acid  reprecipitates  the  cobalt  salt. 
Presence  of  sodium  tartrate  does  not  prevent  reprecipitation. 

Nickel  salts  behave  similarly,  but  the  addition  of  sodium  tartrate 
prevents  the  reprecipitation  with  acetic  acid. 

Ferrous  salts  yield  a  precipitate  soluble  in  excess,  but  completely 
reprecipitated  on  addition  of  acetic  acid. 

Ferric  salts  give  a  precipitate  soluble  in  excess  and  not  precipi- 
tated by  acetic  acid  ;  on  addition  of  acetic  acid  and  sodium  sulphite, 
reprecipitation  is  complete. 

Aluminium  salts  give  a  precipitate  soluble  in  excess,  but  completely 
reprecipitated  by  adding  acetic  acid  and  boiling;  the  addition  of  sodium 
tartrate  prevents  reprecipitation. 

Uranic  salts  give  a  precipitate  soluble  in  excess  and  not  reprecipi- 
tated by  acetic  acid. 

Chromic  salts  give  a  bright  green  precipitate  which  is  scarcely 
soluble  in  excess  even  on  boiling.  Acetic  acid  prevents  the  precipita- 
tion of  chromic  salts,  but  the  solution  becomes  turbid  ;  the  addition 
of  sodium  tartrate  prevents  the  turbidity. 

From  the  above  results  it  will  be  seen  that  by  means  of  sodium 
pyrophosphate  copper  can  be  separated  from  cadmium,  cobalt  from 
nickel,  manganese  and  zinc  from  ferric  salts,  manganese  from  alumi- 
nium and  uranium,  and  ferrous  salts  from  aluminium  and  uranium, 
possibly  also  from  chromium  and  ferric  salts.  Cadmium,  zinc,  man- 
ganese, cobalt,  nickel,  possibly  also  iron  and  aluminium,  can  be 
estimated  as  pyrophosphates.  F.  S.  K. 

Reduction  with  Lead.  By  F.  Stolba  (Ghem.  Gentr.,  1887,  1240, 
from  Listij.  Ghem.,  11,  225 — 226). — Under  certain  conditions,  lead 
reduces  iron,  chromium,  and  tin  chlorides  almost  as  quickly  and  com- 
pletely as  zinc.  Lead,  however,  only  reduces  stannic  chloride  to 
stannous  chloride.  Small  quantities  of  nitric  acid  do  not  influence  the 
reduction.  J.  P.  L. 
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Colorimetric  Estimation  of  Minimal   Quantities  of  Iron. 

By  Sabaneeff  and  Kislakowski  (Ghem.  Centr.,  1888,  8^,  from  P harm. 
Zeit.  Russ.,  26,  776 — 777). — For  the  estimation  of  minimal  quantities 
of  iron  in  mineral  waters,  &c.,  the  colorimetric  method  with  ammo- 
nium sulphide  leaves  nothing  to  be  desired,  either  from  the  point  of 
rapidity  or  precision.  It  is  also  free  from  the  errors  which  organic 
substances  may  cause  in  titrating  iron  with  potassium  permanganate 
or  alkaline  chromate.  J.  P.  L. 

Determination  of  Iron  in  Iron  Ores  by  the  Tartaric  Acid 
Method.  By  L.  Blum  (Zeit.  anal.  Ghem.,  27,  146—151). — A  source 
of  error  in  the  precipitation  of  iron  by  ammonium  sulphide  from 
solutions  of  ores  containing  magnesium  and  phosphoric  acid,  exists  in 
the  simultaneous  precipitation  of  magnesium  phosphate,  the  phos- 
phoric acid  of  which  subsequently  comes  down  with  the  ferric  oxide 
when  the  solution  of  the  sulphide  is  precipitated  by  ammonia.  With 
ores  containing  only  a  small  amount  of  phosphoric  acid  and  for 
technical  determinations,  the  error  can  be  practically  got  rid  of  by 
largely  diluting  the  solution,  heating  it  before  adding  ammonium 
sulphide,  and  before  filtering  allowing  it  to  remain  only  just  long 
enough  for  the  ferrous  sulphide  to  subside  (about  half  an  hour). 

Fresenius  points  out  in  a  footnote  that  a  more  certain  way  would  be 
to  precipitate  the  iron  with  most  of  the  alumina  as  basic  salts,  before 
separating  by  ammonium  sulphide  in  a  tartrate  solution,  or  else  to 
allow  the  solution  made  alkaline  by  ammonia  to  remain  for  some  time 
and  to  filter  before  the  addition  of  ammonium  sulphide. 

M.  J.  S. 

Estimation  of  Chromium  in  Iron  or  Steel  in  presence  of 
Phosphorus.  By  J.  0.  Arnold  and  H.  J.  Hardy  (Ghem.  Neius.,  57, 
153 — 155). — As  the  method  of  analysis  previously  described  (Abstr., 
1880,  646)  is  not  accurate  in  the  presence  of  much  phosphorus,  the 
authors  have  modified  it.  They  observed  that  under  suitable  condi- 
tions chromium  is  readily  precipitated  as  a  basic  phosphate  of  con- 
stant composition,  and  they  base  the  improved  method  on  that  fact. 
They  take  2'4  grams  of  metal,  and  after  the  fusion  make  the  pre- 
cipitate and  solution  together  up  to  301  c.c,  then  250  c.c.  of  the 
clear  solution  (containing  the  chromium  from  2  grams  of  metal)  is 
acidified  with  hydrochloric  acid  and  boiled  (no  alcohol  is  added,  the 
necessary  reduction  being  effected  by  the  nitrous  gases  evolved),  excess 
of  sodium  phosphate  is  now  added,  then  dilute  ammonia  in  slight 
excess,  and  the  whole  heated  until  the  solution  is  clear  and  colourless. 
The  precipitate  is  dissolved  in  hydrochloric  acid,  carefully  evaporated 
to  dryness,  redissolved  by  boiling  with  a  few  c.c.  of  hydrochloric  acid 
and  filtered.  The  chromium  phosphate  is  now  reprecipitated  from 
the  diluted  solution  by  a  slight  excess  of  dilute  ammonia,  washed  care- 
fully, dried,  and  weighed  as  CrePiOig.  This  method  has  given  good 
results  in  the  authors'  hands.  Titrating  the  chromium  in  the  preci- 
pitated phosphate  by  means  of  permanganate  gives  low  results. 

D.  A.  L. 

Volumetric  Determination  of  Molybdenum  and  Lead.  By 
C.     ScHiNDLER     (Zeit.    anal.    Ghem.,    27,     137 — 142). — Ammonium 
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molybdafce  mixed  with  lead  acetate  gives  a  precipitate  of  lead  molyb- 
date,  PbMoOi,  which  is  perfectly  insolable  in  acetic  acid.  An  excess 
of  the  molybdate  is  detected  by  bringing  a  drop  in  contact  with  a 
solution  of  tannin  (1 — 3U0).  One  part  of  the  molybdate  in  400,000 
of  water  gives  a  visible  yellow  colour  with  tannin ;  strong  solutions  a 
blood-red.  The  lead  acetate  solution  contains  40  to  50  grams  (with 
some  acetic  acid)  in  the  litre.  The  molybdate  solution  is  made  by 
dissolving  20  grams  in  800  of  water,  adding  ammonia  until  the 
turbidity  disappears,  and  diluting  until  it  corresponds  with  the  lead 
solution  in  strength.  To  make  a  titration,  the  molybdate  solution  is 
acidified  with  acetic  acid  and  diluted  to  300  or  400  c.c.  with  hot 
water ;  a  small  excess  of  the  lead  solution  is  added,  and  then  molyb- 
date until  a  large  drop  of  the  clear,  upper  liquor  brought  in  contact 
with  a  drop  of  the  tannin  solution  on  a  porcelain  plate  gives  a 
distinct  orange  colour.  The  exact  strength  of  the  lead  solution 
should  be  determined  by  means  of  weighed  quantities  of  pure  am- 
monium molybdate,  [(NH4)6Mo7024  4-  4H2O],  or,  if  otherwise  ascer- 
tained, a  deduction  of  01  c.c.  of  molybdate  solution  must  be  made  to 
allow  for  the  excess  required  ('iOYPb  to  I44M0O3).  The  tannin 
solution  must  be  freshly  prepared.  M.  J.  S. 

Determination  of  the  Amount  of  Soda  and  Lime  requisite 
for  Purifying  Water.  By  0.  Binder  (Zeit.  anal  Chem.,  27, 176). — 
A  measured  quantity  of  the  water  is  mixed  with  an  excess  of  saturated 
lime-water  of  known  strength.  The  mixture  is  warmed  to  between 
50""  and  80°,  cooled,  made  up  with  boiled  distilled  w^ater,  filtered,  and 
the  excess  of  lime  in  the  filtrate  titrated  with  sulphuric  acid,  using 
phenolphthale'in  as  indicator.  The  amount  of  lime  required  by  the 
water  is  greater  than  that  which  corresponds  to  the  temporary  hardness, 
since  magnesia  as  well  as  magnesium  carbonate  is  precipitated  both 
from  the  hydrogen  carbonate  and  from  the  sulphate  and  chloride,  and 
because  a  certain  quantity  of  lime  is  consumed  by  free  carbonic  acid 
and  by  organic  mattei'S. 

For  the  quantity  of  soda  required,  250  c.c.of  the  water  is  evaporated 
to  dryness  with  5  c.c.  of  normal  sodium  carbonate  solution.  The 
residue  is  dissolved  in  water,  filtered,  and  the  excess  of  soda  titrated 
by  an  acid  and  methyl-orange.  It  is  advisable  in  practice  to  use 
10  grams  per  cubic  metre  above  the  quantity  thus  indicated. 

M.  J.  S. 

Ash  Determination.  By  L.  Reese  (Zeit.  anal.  Ghem.,  27,  138 — 
136). — The  incineration  is  carried  on  in  a  tube  through  which  a  rapid 
current  of  air  is  being  drawn.  Substances  which  are  liable  to 
intumesce  and  leave  a  difficulty  combustible  coal  can  thus  be  burnt  in 
one-third  to  one-half  of  the  time  and  at  a  lower  temperature  than 
would  be  required  in  a  crucible.  The  substance  is  placed  in  a 
porcelain  boat  which  is  inserted  into  a  siiort  piece  of  combustion 
tube,  narrowed  at  one  end,  and  containing  at  that  end  a  plug  of 
platinum  gauze  to  arrest  any  particles  of  ash  carried  off  by  the  air 
current.  The  tube  has  a  spiral  of  platinum  wire  round  it  to  prevent 
adhesion  to  the  outer  tube  in  which  it  is  placed  to  be  heated. 

M.  J.  S. 
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Quantitative  Determination  of  Paraffin.  By  R.  Zaloziecki 
(Umgl.  polyt.  /.,  267,  274 — 279).— The  principle  of  the  author's 
method  is  the  same  as  that  on  which  Engler  and  Boehm's  process  is 
based,  a  precipitating  agent  being  employed  which  has  no  solvent 
action  on  paraffin,  but  dissolves  the  accompanying  impurities.  It  was 
found  by  experiment  that  paraffin  is  insoluble  in  ethyl  alcohol  of 
75°  Tralles,  its  solubility  in  amyl  alcohol  is  diminished  by  the  addition 
of  ethyl  alcohol,  whilst  the  solubility  does  not  decrease  proportionately 
with  reduction  of  temperature.  The  method,  which  is  a  simplifica- 
tion of  the  Engler  and  Boehm  process,  is  as  follows : — 10  to  20  c.c.  or 
grams  of  the  paraffin  under  examination  is  mixed  with  five  times  the 
amount  of  amyl  alcohol  and  the  same  volume  of  ethyl  alcohol  of 
75°  Tr.,  and  the  mixture  kept  for  one  hour  at  a  temperature  not 
exceeding  4°  if  possible.  It  is  filtered  through  a  dry  filter  and  the 
residue  washed  with  a  cold  mixture  of  2  parts  of  amyl  alcohol  and 
1  part  of  ethyl  alcohol  (70°  Tr.).  The  paraffin  is  then  extracted  from 
the  residue  by  means  of  ether  in  an  apparatus  illustrated  in  the  original 
]3aper.  The  filter  and  contents  are  placed  in  a  glass  tube  open  at 
both  ends,  which  is  put  into  a  wider  tube.  The  latter  is  fitted  into  a 
tared  flask.  After  extraction  the  flask  is  dried  at  125°  and 
weighed. 

The  method  is  adapted  to  the  determination  of  paraffin  in  crude 
oils,  in  which  case  it  is  recommended  to  use  twice  the  amount  of 
mixed  alcohols.  By  the  same  method,  paraffin  in  fatty  acids,  neutral 
fats,  resins,  and  resin  oils  may  be  determined  with  comparative  accu- 
racy. It  is,  however,  inapplicable  to  the  estimation  of  paraffin  in 
waxes  (beeswax,  for  instance),  owing  to  their  insolubility  in  alcohol. 

D.  B. 

Determination  of  Acetone  in  Methyl  Alcohol,  Wood  Spirit, 
and  Acetone.  By  E.  Hintz  {Zeit.  anal.  Chem.,  27,  182 — 184). — 
Kramer's  method  (Abstr.,  1880,  826)  gives  good  results  only  when 
the  liquid  under  examination  does  not  contain  more  than  1"5  per 
cent,  of  acetone.  Liquids  with  a  higher  percentage  must  be  diluted 
with  water.  Blank  experiments  are  necessary  to  obtain  a  correction 
for  the  solubility  of  the  iodides  in  ether,  and  in  the  case  of  wood  spirit 
a  blank  in  which  the  iodine  is  omitted  must  be  made  in  order  to 
correct  for  tarry  matters  which  precipitate.  M.  J.  S. 

Plastering  of  Wine.  By  P.  Carles  (/.  Pharm.  [5],  17,  11—14). 
— The  volumetric  and  gravimetric  estimations  of  potassium  sulphate 
in  wines  often  disagree.  This  is  largely  due  to  the  modern  practice 
of  adding  sulphurous  anhydride  in  solution  instead  of  m  the  gaseous 
state  as  formerly.  The  solution  thus  added  may  contain  sulphites, 
and  compounds  are  more  likely  to  be  formed  in  the  wine  which  are 
capable  of  precipitating  barium  chloride,  if  the  wine  be  much 
exposed  to  the  air  and  to  acids  as  in  the  gravimetric  process.  In  piac- 
tised  hands,  the  simple  volumetric  process  is  most  satisfactory.  This 
consists  in  adding  standard  barium  chloride  solution  to  the  boiling 
wine,  filtering  a  little,  and  testing  to  ascertain  that  no  further  pre- 
cipitation follows  the  addition  of  either  barium  chloride  or  saturated 
calcium  sulphate  solution.  J.  T. 
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Detection  of  Fahlberg's  "  Saccharin "  in  Articles  of  Pood. 

By  E.  BoRNSTEiN  (Zeit.  anal.  Ckem.,  27,  165 — 168). — For  detecting  it 
in  sugar,  Herzfeld  acidifies  slightly  with  an  acid,  shakes  with  ether, 
distils  the  ethereal  solution,  fuses  the  residue  with  soda  and  nitre, 
and  calculates  the  amount  of  sulphinide  from  a  determination  of  the 
sulphuric  acid.  Schmitt's  method  depends  on  the  formation  of  sali- 
cylic acid  when  the  "  saccharin  "  is  fused  with  sodium  hydroxide,  but 
the  absence  of  ready  formed  salicylic  acid  from  the  material  under 
examination  is  an  essential  condition. 

The  author  relies  on  the  following  reaction  : — A  solution  of  "  sac- 
charin "  in  strong  (25  to  30  per  cent.)  potash  treated  with  bromine 
drop  by  drop  until  a  permanent  yellow  colour  remains,  yields  on  cool- 
ing a  yellow,  pulpy  precipitate,  which  shows  transparent,  yellow^ 
prisms  and  needles  under  the  microscope.  Heated  on  platinum,  it 
swells  in  vermicular  forms,  and  leaves  a  bulky  coal  containing  potash. 
Heated  with  water,  it  evolves  bromine  and  slowly  dissolves.  The 
solution  on  cooling  deposits  at  first  yellow,  transparent  crystals 
with  acute-angled  edges  ;  on  concentrating  the  mother-liquor,  white 
satiny  plates  are  obtained.  These  substances  are  being  farther 
examined.  0*01  gram  of  "  saccharin  "  is  sufficient  for  recognition 
in  this  manner.  A  more  delicate  test  is  based  on  an  observation  of 
Remsen's  (Amer.  Ghem.  J.,  1887,  372).  A  minute  quantity  of 
"  saccharin  "  heated  in  a  test-tube  with  a  small  excess  of  resorcinol  and 
a  few  drops  of  strong  sulphuric  acid  turns  yellow,  red,  and  then  deep 
green,  and  effervesces  strongly  from  escape  of  sulphur  dioxide.  After 
cooling  and  dilution  with  water,  an  excess  of  alkali  is  added,  when  a 
solution  is  obtained  which  appears  red  by  transmitted  light,  but  with 
a  strong  green  fluorescence.  A  milligram  of  saccharin  is  enough  to 
give  6  litres  of  fluorescent  solution.  To  examine  an  article  of  food 
by  this  means,  the  substance  is  exhausted  with  ether  after  slightly 
acidifying,  best  with  phosphoric  acid.  Chocolate  should  first  be  freed 
from  fat  by  ligbt  petroleum,  then  mixed  with  phosphoric  acid  and 
sand,  and  dried  at  100°  before  extraction  with  ether.  Remsen's  ob- 
servation relates  to  orthosulphobenzoic  acid,  but  it  appears  that  com- 
mercial "  saccharin  "  consists  to  a  great  extent  of  this  substance  mixed 
with  parasulphaminebenzoic  acid.  It  is,  however,  highly  probable  that 
the  pure  sulphinide  would  also  give  the  fluorescence  reaction. 

M.  J.  S. 

Action  of  Oils  on  Polarised  Light.  By  Pkter  (Bvll.  Soc. 
Chim.,  48,  483 — 486). — The  results  of  the  examination  of  the  effect 
of  several  oils  on  polarised  light  are  given.  It  is  proposed  to  deter- 
mine qualitatively  the  nature  of  oils  by  their  action  on  polarised 
light,  and  to  this  end  the  author  is  engaged  in  making  an  analytical 
table.  The  results  yielded  by  the  polariscope,  and  by  a  determination 
of  density,  and  of  the  heat  developed  when  the  oil  is  mixed  with  sul- 
phuric acid,  are  more  trustworthy  than  colour  reactions,  and  are 
more  readily  obtained  (compare  also  Bishop,  this  vol.,  p.  388). 

N.  H.  M. 

Apparatus  for  the  Extraction  of  Pat  in  the  Cold.  By  O. 
FoERSTER  (Zeit.  anal.  Chem.,  27, 173 — 175). — The  substance  is  placed 
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in  a  filter-tube  terminating  below  in  a  glass  worm,  the  whole  being 
surrounded  with  a  glass  water-jacket,  and  ground  into  the  neck  of  a 
flask.  A  side-tube  conveys  the  vapour  from  the  flask  to  a  second 
worm  above  the  substance,  where  it  is  condensed  and  cooled  before  it 
falls  upon  the  material.  Figures  of  the  apparatus  (which  is  made  by 
Miiller,  of  Bonn)  are  given.  M.  J.   S. 

Test  for  Acetanilide.  By  F.  Fluckiger  (Ghem.  Centr.,  1888,  26; 
from  Apoth.  Zeit.,  1887,  410). — If  two  parts  of  acetanilide  moistened 
with  chloroform  is  rubbed  up  with  one  part  of  potash,  transferred  to 
a  flask  and  gently  heated,  phenyl  isocyanide  is  formed,  which  can  be 
readily  detected  by  its  peculiar  and  unmistakable  odour.  The  heat 
must  not  be  allowed  to  rise  too  high,  for  at  167°  phenyl  isocyanide 
boils  with  decomposition,  and  at  200 — 220°  it  is  converted  into  its 
isomeride,  benzonitrile,  which  under  these  circumstances  would  be 
converted  into  a  benzoate  and  ammonia.  J.  P.  L. 

Separation  of  Resins.  By  G-.  Kliebhau  (Ghem.  Gentr.,  1888,  87, 
from  Pharm.  Zeit.  Euss.,  26,  777 — 779). — The  relative  solubility  in 
various  solvents,  and  the  behaviour  towards  acetic,  sulphuric,  and 
nitric  acids,  boiling  aqueous  soda,  and  ammonia,  afford  the  best 
means  of  separating  the  different  resins.  In  the  following  experi- 
ments, the  powdered  resins  were  treated  with  three  times  their 
volume  of  the  solvent  at  a  temperature  of  29 — 30°.  In  boiling  water, 
colophony  forms  a  half-melted  mass ;  shellac,  mastic,  elemi,  and 
dammar  agglomerate ;  sandarach,  copal,  and  amber  remain  un- 
changed. In  alcohol,  mastic,  shellac,  sandarach,  and  colophony  are 
soluble ;  elemi  soluble  with  difficulty  ;  dammar  and  amber  insoluble  ; 
copal  agglomerates.  In  ether,  dammar,  colophony,  mastic,  elemi, 
and  sandarach  are  readily  soluble ;  amber  and  shellac  insoluble ; 
copal  swells  up.  Carbon  bisulphide  dissolves  dammar  and  colophony 
readily ;  mastic,  elemi,  and  sandarach  with  difficulty ;  amber  and 
shellac  not  at  all.  Benzene  dissolves  dammar,  mastic,  and  colophony; 
sandarach  and  elemi  with  diflB.culty ;  whilst  amber,  shellac,  and  copal 
are  insoluble.  Light  petroleum  dissolves  dammar  and  mastic  readily ; 
colophony,  elemi,  and  sandarach  with  diffi.culty ;  amber,  copal,  and 
shellac  not  at  all.  Acetic  acid  causes  colophony  to  swell,  but  is  with- 
out action  on  the  other  resins.  Sulphuric  acid  dissolves  all  resins, 
but  causes  charring  and  decomposition  ;  dammar,  on  the  other  hand, 
when,  treated  with  sulphuric  acid,  becomes  bright  red.  Nitric  acid 
colours  mastic  and  sandarach  bright  yellow ;  elemi,  a  dirty  yellow. 
Aqueous  soda  dissolves  shellac  readily  ;  colophony  with  difficulty, 
but  is  without  solvent  action  on  the  others.  Colophony  dissolves 
readily  in  strong  ammonia  ;  mastic,  sandarach,  and  copal  swell  up 
before  dissolving;  whilst  amber,  dammar,  shellac,  and  elemi  remain 
unchanged.  J.  P.  L. 

Valuation  of  Indigoes.  By  C.  Rawson  (Ghem.  News,  57,  7—8, 
19 — 20,  29 — 30,  34 — 36). — As  much  diversity  of  opinion  exists  in 
connection  with  the  valuation  of  indigoes,  the  author  has  investigated 
the  subject  and  examined  the  various  methods  employed.    The  sample 


7(i2  ABSTRACTS  OF   CHEMICAL   PAPERS. 

for  analysis  should  consist  of  small  pieces  from  each  lump  in  the  lot 
sent  for  analysis,  finely  ground,  and  all  passed  through  a  sieve.  1  gram 
of  the  finely-powdered  indigo  is  mixed  with  an  equal  weight  of  ground 
glass  and  gradually  added  with  stirring  to  20  c.c.  of  sulphuric  acid 
(sp.  gr.  1'845),  it  is  now  placed  for  one  hour  in  a  steam-bath  at  90*. 
The  indigotin  is  then  completely  dissolved,  and  the  sulphindigoKc 
acid  formed  is  diluted  to  1  litre.  Of  all  the  methods  of  estimating 
indigotin  depending  on  oxidation,  the  author  prefers  the  permanganate 
method;  a  mere  titration,  however,  only  gives  an  approximate  estimate, 
inasmuch  as  the  impurities  soluble  in  dilute  acids  are  also  attacked, 
and  so  the  results  are  high  ;  the  following  method  is  recommended  to 
eliminate  this  error : — 50  c.c.  of  the  filtered  sulphindigotic  acid  is 
mixed  with  50  c.c.  of  water  and  32  grams  of  sodium  chloride;  sodium 
sulphindigotate  being  almost  insoluble  in  strong  salt  solution  sepa- 
rates, and  after  two  hours  is  collected,  washed  with  salt  solution 
(sp.  gr.  1*2),  dissolved  in  hot  water,  and  when  cool  acidified  with 
1  c.c.  of  sulphuric  acid,  then  diluted  to  300  c.c,  and  titrated  with  per- 
manganate; a  small  correction  has  to  be  made  for  the  sulphindigotate 
retained  by  the  salt  solution ;  the  results  agree  very  closely  with  the 
combined  percentages  of  indigotin  and  indigo-red. 

The  hyposulphite  method  (Abstr.,  1881,  310)  is  fully  described  and 
studied  ;  the  author  finds  that  neither  indigo-gluten,  indigo-brown, 
nor  indigo-red  have  any  appreciable  effect  on  the  results  obtained  by  this 
method.  Ferric  salts,  however,  cause  high  results,  and  in  fact  a  method 
is  suggested  for  estimating  ferric  iron  by  means  of  hyposulphite. 

The  sublimation  method  (Lee,  Abstr.,  1884,  1438)  is  inaccu- 
rate, inasmuch  as  pure  indigotin  suffers  decomposition  under  this 
treatment,  whilst  in  ordinary  indigo  many  of  the  impurities  are 
affected,  and,  therefore,  in  the  first  instance  the  results  are  too  low, 
and  in  the  second  too  high. 

Methods  based  on  the  reduction  of  indigo  in  alkaline  solutions  are 
not  as  accurate  as  is  generally  supposed  ;  a  modified,  and  apparently 
tedious,  ferrous  sulphate  and  sodium  hydroxide  method  (Crace- 
Calvert's  method)  is  described  in  detail,  but  the  following  is  recom- 
mended as  most  trustworthy  : — A  gram  of  finely-powdered  indigo  is 
made  into  a  paste  with  water  and  placed  in  a  flask  with  500  to  600  c.c. 
of  lime-water,  the  flask  is  closed  with  an  india-rubber  stopper  bored 
with  four  holes,  one  carrying  a  syphon,  another  a  tap-funnel,  the 
remaining  two  serve  for  the  ingress  and  egress  of  a  current  of  coal- 
gas,  the  whole  is  heated  at  80° ;  100  to  150  c.c.  of  sodium  hyposulphite 
(Na2S0o,  not  thiosulphate)  solution  (5  times  as  strong  as  the  solu- 
tion used  in  the  acid  method)  introduced  and  kept  near  the  boiling 
point  for  half  an  hour,  allowed  to  settle,  and  500  c.c.  of  the  clear 
liquid  syphoned  off,  oxidised  by  aspirating  air  through  it  for  20 
minutes,  an  excess  of  hydrochloric  acid  added,  and  the  precipitate  of 
indigotin  and  indigo-red  washed  and  weighed.  The  liquid  remaining 
in  the  flask  is  measured,  and  the  results  calculated  on  the  whole 
quantity.  If  the  proportion  of  indigo-red  is  required,  the  filter  and 
precipitate  are  extracted  with  alcohol  in  an  extraction  apparatus, 
when  the  red  passes  into  solution.  D.  A.  L. 
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Allen's  Method  for  the  Detection  of  Hop-substitutes  in 
Beer.  By  J.  0.  Arnold  (Chem.  News,  57,  33). — In  reference  to 
Allen's  method  (Abstr.,  1887,  1146),  the  author  has  not  sacceeded  in 
removing-  completely  the  bitter  principle  of  the  hop  from  beer  by 
precipitation  with  either  basic  or  normal  lead  acetate.         D.  A.  L. 

Precipitation  of  Hop-bitter   by  Lead  Acetate.      By  A.  H. 

Allen  {Chem.  News,  57,  53 — 54). — A  rejoinder  to  Arnold  (see  pre- 
ceding Abstract).  The  author  disclaims  the  discovery  of  the  process 
in  question,  and  acknovs^ledges  that  lead  acetate  cannot  be  relied  on  for 
the  complete  precipitation  of  hop-bitter.  He  has  noticed  that  solu- 
tions which  were  bitter  when  the  excess  of  lead  was  removed  from 
the  solution  by  means  of  hydrogen  sulphide,  lost  all  bitterness  when 
sulphuric  acid  was  employed  instead  of  hydrogen  sulphide. 

D.  A.  L. 
Precipitation  of  Hop-bitter  by  Lead  Acetate.  By  A.  H. 
Allen  (Analyst,  13,  43). — Contrary  to  his  former  experience,  the 
author  now  finds  that  lead  acetate  cannot  be  relied  on  for  the 
complete  removal  of  the  bitter  principle  from  an  infusion  of  hops.  In 
most  cases  it  succeeds  fairly  well,  but  in  other  cases  the  residue  from 
the  filtrate  has  a  strongly  marked  bitter  taste.  By  using  excess  of 
sulphuric  acid  instead  of  hydrogen  sulphide  for  the  removal  of  the 
lead,  the  traces  of  hop  bitter  left  in  the  filtrate  are  got  rid  of  during 
the  evaporation.  Foreign  bitters  can,  however  (according  to  Adams), 
always  be  detected,  with  the  exception  of  camomile,  the  bitter  of 
which  is  precipitated  by  lead  acetate.  M.  J.  S. 

Precipitation     of    Hop-bitter    by    Lead    Acetate.      By  W. 

Johnstone  (Analyst,  13, 6 — 7). — The  author,  having  examined  a  sample 
of  hops  of  undoubted  purity,  found  that  the  filtrate  from  the  lead 
precipitate  left  a  bitter  residue.  No  details  are  given  (comp.  Allen, 
Abstr.,  1887,  1146).  M.  J.  S. 

Detection  of  Proteids  in  Urine.  By  S.  H.  C.  Martin  (Brit.  Med. 
Journ.,  1,  1888,  842 — 844). — The  tests  ordinarily  applied  for  the 
detection  of  proteids  in  urine  in  clinical  work  do  not  distinguish 
between  the  numerous  substances  included  under  that  name.  The 
object  of  the  present  paper  is  to  discuss  the  more  modern  methods  of 
the  separation  and  detection  of  proteids,  as  applied  when  those  sub- 
stances occur  in  the  urine.  It  is  necessary  that  the  proteid  should  be 
first  obtained  free  from  the  other  constituents  of  the  urine.  This  is 
done  by  saturating  the  fluid  with  ammonium  sulphate  ;  by  this  means, 
albumins,  globulins,  and  albumoses  are  precipitated.  The  precipitate 
is  collected,  washed  with  saturated  solution  of  ammonium  sulphate, 
and  redissolved  by  the  addition  of  water;  the  presence  of  a  small 
amount  of  ammonium  sulphate  in  this  solution  does  not  interfere  with 
their  distinctive  properties.  Albumins  may  be  recognised  in  this 
solution  by  the  fact  that  they  are  not  precipitated  by  saturation  with 
magnesium  sulphate,  and  that  they  coagulate  by  heating  their  solutions 
to  about  73°.  Egg  albumin  is  coagulated  by  ether,  serum  albumin 
(the  proteid  which  most  frequently  occurs  in  urine)  is  not.     Glohuliyis 


764  ABSTRACTS  OF  CHKMICAL  PAPERS. 

on  the  other  hand,  are  precipitated  by  saturation  with  raa^nesinra 
sulphate  ;  serum  globulin,  which  is  practically  the  only  frlobuliii  that 
is  ever  present  in  urine,  coagulates  by  heat  at  about  75°.  Of  alhu- 
moses,  that  which  most  frequently  occurs  in  urine  is  heteroalbnmose. 
This  is  precipitated  by  heat  even  when  no  acetic  or  other  free  acid  is 
added,  whilst  albumins  and  globulins  are  not;  this  precipitate  comes 
down  at  43 — 50°,  and  is  soluble  in  a  few  drops  of  weak  acid ; 
coagulated  albumin  or  globulin  is  not.  This  substance  also  gives  the 
characteristic  nitric  acid  test  for  albumoses,  and  the  biuret  reaction. 
It  is  moreover  precipitated  by  saturation  with  magnesium  sulphate. 
If  other  albumoses  or  globuloses  are  present,  the  various  distinctive 
tests  as  described  by  Kiihne  and  Chittenden  must  be  applied.  The  only 
method  for  determining  the  presence  of  peptones  in  urine  is  the  fact 
that  they  are  not  precipitated  by  saturation  with  ammonium  sulphate  ; 
any  prote'id  remaining  in  solution  after  the  precipitation  of  other 
proteids  by  saturation  with  that  salt  must  be  peptone ;  it  may  be 
identified  in  such  a  saturated  solution  by  the  xanthoproteic  and  biuret 
reactions.  W.  D.  H. 

Action  of  Bleaching  Agents  on  Writing  Ink.  By  R.  Irvine 
(/.  Soc.  Chem.  Ind.,  6,  807 — 808). — The  author  made  a  series  of 
experiments  to  ascertain  whether  it  is  possible  to  tell  the  age  of 
writing,  and  if  w^riting  has  been  executed  at  one  and  the  same  time, 
and  if  so,  at  what  time.  He  selected  writing  one  day,  six  months, 
12  months,  2  years,  6  years,  14  years,  and  22  years  old,  and  ex- 
posed these  writings  to  the  action  of  a  very  dilute  solution  of 
bleaching  powder,  sp.  gr.  1*001.  In  six  minutes,  the  newly- written 
matter  had  disappeared ;  in  from  nine  to  12  minutes,  the  writing 
of  six  months  ago  had  disappeared  ;  in  20  minutes,  the  writing  of 
two  years  had  partly  disappeared,  whilst  in  a  like  time  the  writing 
of  six  years  ago  was  not  greatly  affected,  of  14  years  ago  very 
slightly,  and  of  22  years  hardly  at  all.  Hydrogen  peroxide  acts 
more  slowly  but  gives  more  definite  results.  When  writing  ink 
is  thus  bleached,  most  of  the  iron  contained  therein  remains  mor- 
danted with  the  fibres  of  the  paper,  consequently  writing  so  tampered 
with  can  be  restored  by  the  application  of  gallic  or  tannic  acid.  In 
determining  the  age  of  any  particular  writing,  the  following  pre- 
cautions should  be  observed  : — (1)  The  inks  must  be  those  known  as 
ordinary  writing  inks  prepared  from  iron  and  chromium  salts  and 
galls.  (2)  Writing  dried  by  means  of  blotting-paper  is  more  easily 
removed  than  writing  which  is  allowed  to  dry  on  the  surface  of  the 
paper.  (3)  The  bleaching  solution  must  be  exceedingly  dilute,  other- 
wise the  action  is  so  rapid  and  powerful,  that  both  old  and  new 
writings  are  removed  almost  simultaneously.  (4)  The  action  must 
be  carefully  watched  so  as  not  to  be  too  long  continued.  (5)  Very 
old  writing  which  has  become  brown  by  age,  although  it  resists  the 
action  of  weak  solutions  of  bleaching  powder  and  hydrogen  peroxide, 
will  show  signs  of  giving  way  almost  instantly  when  acted  on  by 
dilute  nitric,  hydrochloric,  or  oxalic  acids.  D.  B. 
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Influence  of  Pressure  on  the  Index  of  Refraction  of  Water 
for  Sodium  Light.  By  L.  Zehnder  (Ann.  Phys.  Chem.  [2],  34, 
91 — 121). — This  investigation  was  carried  out  principally  with  the  view 
of  deciding  whether  the  so-called  specific  refraction  or  some  similar 
expression  was  truly  a  constant.  Gladstone  and  Dale  (Phil.  Trans., 
153,  317)  have  investigated  the  effect  of  change  of  pressure  on 
the  index  of  refraction  of  liquids,  and  they  came  to  the  conclusion 
that  when  D  is  the  density  of  the  liquid,  the  quantity  (fi  —  1)/D  is 
a  constant.  Landolt  (Ann.  Phys.  Chem.,  123,  595)  arrived  at  a 
similar  conclusion.  Riihlmann  (ihid.,  132,  1)  and  Wiillner  (ibid., 
133,  1)  came  to  the  conclusion  that  it  was  not  perfectly  constant. 
According  to  Jamin  (Ann.  Ghim.  Phijs.,  52,  163),  the  quantity 
(fi^  —  1)/D  is  a  constant.  Mascart  (Ami.  Phys.  Chem.,  153,  154) 
denied  the  constancy  of  this  quantity,  and  Quincke  (ibid.  [2],  19, 
401)  confirmed  Grladstone  and  Dale's  conclusion.  L.  Lorentz  (ibid. 
[2],  11,  70)  and  H.  A.  Lorentz  (ibid.  [2],  9,  641)  independently 
arrived  at  the  result  that  (fi^  —  l)l(u^  +  2)  .  1/D  was  constant. 

The  author,  as  the  results  of  a  series  of  observations  carried  out 
with  minute  precautions,  arrives  at  the  conclusion  that  Gladstone 
and  Dale's  result,  (/i  —  1)/D  =  constant,  is  a  very  close  approxima- 
tion to  the  truth,  and  that  the  other  relations  are  not. 

G.  W.  T. 

Spectra  of  Oxygen,  By  J.  Janssen  (Compt.  rend.,  106,  1118 — 
1119). — Observations  on  the  Pic  du  Midi  show  that  the  indistinct 
absorption-bands  in  the  oxygen  spectrum  (Abstr.,  1886,  749)  can  be 
seen  in  the  solar  spectrum  if  the  atmospheric  layer  through  which  the 
sunlight  passes  is  of  sufficient  diameter.  The  existence  of  these 
bands,  and  the  law  that  their  intensity  is  proportional  to  the  product  of 
the  diameter  of  the  layer  of  oxygen  into  the  square  of  the  density 
of  the  gas,  is  confirmed  by  a  series  of  observations  extending  from 
normal  pressure  to  a  pressure  of  100  atmos.  with  tubes  varying  from 
0"42  to  60  metres  in  length.  The  author  calculates  that  these  bands 
should  be  just  visible  with  a  layer  of  liquid  oxygen  4  to  5  mm.  in 
thickness ;  and  Olzewski  has  actually  observed  them  with  a  layer  of 
7  mm.  in  thickness.  C.  H.  B. 

Spectrum  of  Gold.  By  E.  DEMARgAT  (Compt.  rend.,  106,  1228 — 
1230).— The  lines  at  5230,  4437,  4338,  and  4064,  which  Boisbaudran 
observed  in  the  spectrum  of  gold,  but  which  Kriiss  attributes  to  the 
presence  of  platinum  and  palladium,  are  not  really  due  to  these 
metals.  They  are  visible  although  all  the  other  lines  of  platinum 
and  palladium  are  absent,  and  they  do  not  actually  coincide  with 
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any  lines  of  these  metals.  The  lines  5230,  4437,  and  4064  are  tin- 
doubtedly  due  to  gold,  but  the  author  was  unable  to  observe  the  line 
4338  in  a  condensed  spark  spectrum. 

Boisbaudran  has  since  found  that  the  line  4338  is  only  visible  with 
concentrated  solutions  of  gold  chloride,  and  it  may  be  due  to  a  non- 
metallic  element.  C.  H.  B. 

Application  of  the  Method  of  High  Interferences  to  Quan- 
titative  Spectrum  Analysis.  By  H,  Ebert  (Ann.  Phys.  Chem.  [2], 
34,  39 — 90). — The  author  points  out  that  the  researches  of  Fizeau 
and  Foucault  (Ann.  Chim.  Phys.  [3],  26,  138,  and  [3],  66,  429; 
Compt.rend.,  21, 1155,  26,  680,  and  54, 12S7), Billet  (Compt.  rend.,  67, 
1000),  Mascart  (A7in.  de  V ecole  Normal  [2],  1,  57),  Ketteler  (Beobach- 
tungen  ilber  die  Farhenzerstreuung  der  Gase,  Bonn,  1865),  Miiller  (Ann. 
Phys.  Chem.,  150,  86),  the  author  himself  (ibid.  [2],  32,  .337),  and 
Michelson  and  Morley  (Amer.  J.  Sci.  [3],  34,  427),  on  interference  with 
large  difference  in  length  of  path,  show  that  although  the  possibility  of 
interference  is  limited  by  conditions  depending  on  the  change  in  the 
vibrations  of  the  luminous  particles,  the  limits  are  wide  ones,  and  the 
last-named  authors  observed  cases  of  interference  with  a  difference  in 
length  of  path  of  as  much  as  200,000  times  the  wave-length. 
Miiller  was  the  first  who  applied  this  to  the  study  of  the  source  of 
light  itself. 

The  method  is  very  suitable  for  investigating  small  alterations  in 
the  refraiigibility  of  lines  in  the  spectrum.  With  light  correspond- 
ing with  the  green  mercury  line,  the  author  has  obtained  interference 
phenomena  with  a  difference  in  length  of  path  80,000  times  the 
wave-length,  and  as  a  shifting  in  one  of  the  bands  of  one-tenth  its 
thickness  can  be  observed,  an  alteration  of  1/800000  of  the  wave- 
length, or  1/800  of  the  distance  between  the  two  sodium  lines  can 
be  determined. 

The  most  homogeneous  lines  in  the  spectrum  are  formed  by  a 
number  of  component  vibrations  which  differ  very  little  in  wave- 
length, and  the  amplitudes  of  which  are  a  definite  function  of  the 
wave-length ;  alterations  in  the  interference  bands  simply  giving 
evidence  of  changes  in  the  mean  wave-length. 

The  determination  of  the  greatest  difference  in  length  of  path  for 
which  interference  bands  are  obtained  gives  a  measure  of  the  time 
during  which  the  luminous  molecules  maintain  their  vibrations 
unchanged,  because  two  rays  from  the  same  luminous  particle  will 
interfere  only  if  the  vibration  is  the  same  at  the  moment  of  emission 
of  each  of  the  rays. 

Wiedemann  has  considered  this  question  (Ann.  Phys.  Chem.  [2], 
5,  503;  Phil.  Mag.  [5],  7,  77),  and  has  shown  that  the  value  of  this 
maximum  length  of  path  is  intimately  connected  with  the  mean 
length  of  the  molecular  free  path,  and  in  the  case  of  sodium  vapoiir 
the  method  gave  a  n  umber  of  the  same  order  of  magnitude  as  that 
calculated  from  the  kinetic  theory  of  gases. 

An  increase  in  the  density  of  the  gas  will  narrow  the  limits  within 
which  interference  is  possible,  as  after  contact  between  two  molecules 
the  vibrations  will  be  altered,  so  that  two  rays  to  interfere  must  both 
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come  from  a  molecule  during  the  interval  between  two  encounters. 
Lippich  has  also  shown  (Wien.  Ber.,  82)  that  an  increase  of  tempera- 
ture has  the  same  effect,  but  the  increase  of  the  density  is  of  greater 
importance,  as  is  easily  seen,  and  was  pointed  out  bj  Wiedemann  in 
the  paper  referred  to.  This  physicist  has  applied  the  method  to  the 
investigation  of  the  pressure  at  the  surface  of  the  sun  and  stars 
(Phil.  Mag.  [5],  10,  123). 

It  is  clear  from  these  considerations  that  the  method  can  only  give 
a  lower  limit  for  the  duration  of  the  undisturbed  vibration  of  a  free 
molecule.  An  important  question  to  be  determined  is  the  influence 
exerted  by  the  breadth  of  the  spectrum  line  on  the  greatest  length  of 
path  for  which  interference  is  possible. 

Miiller,  in  the  paper  referred  to,  shows  that  the  finite  breadth  of 
a  spectrum  line  gives  rise  to  secondary  systems  of  interference  bands, 
causing  an  alteration  in  the  clearness  of  the  primary  bands,  and  he 
shows  by  theoretical  reasoning  that  the  effect  of  gradually  widening 
the  line,  maintaining  the  difference  in  length  of  path  constant,  has 
the  same  effect  as  gradually  increasing  the  difference  in  length  of 
path  while  maintaining  the  breadth  constant.  In  confirmation  of 
this  he  states  that  when  a  bead  of  salt  is  gradually  plunged  deeper 
into  a  bunsen  flame,  thus  increasing  the  quantity  of  vapour,  the  lines 
become  wider.  The  authoi-  has  been  unable  to  observe  this  alteration, 
and  believes  that  Miiller  must  have  been  mistaken,  as  the  effect  could 
not  possibly  be  sufficient  to  be  appreciated  by  the  eye.  The  author 
does  find  an  increase  in  clearness  when  the  bead  is  plunged  deeper 
into  the  flame,  but  only  when  it  passes  into  the  cooler  interior  portion, 
so  that  the  quantity  of  vapour  is  diminished,  and  therefore  the 
spectrum  line  becomes  more  homogeneous. 

With  regard  to  the  limits  of  the  method,  the  author  shows  that  it 
is  impossible  to  follow  the  shifting  of  the  bands  due  to  broadening 
of  the  line  for  much  more  than  the  width  of  the  band,  but  the 
extent  to  which  the  widening  of  a  line  for  a  given  difference  in 
length  of  path  can  be  observed  is  only  limited  by  the  thinness  of  the 
plates  used  to  obtain  the  fringes ;  and  on  the  other  hand,  by  increas- 
ing the  thickness  of  the  plates,  the  earlier  stages  of  the  widening 
process  can  be  observed. 

The  authors  made  experiments  with  beads  consisting  of  salts  of 
lithium,  potassium,  strontium,  and  sodium.  When  the  bead  first 
touched  the  outside  of  the  flame  the  illumination  was  feeble,  and  the 
interference  bands  became  sharply  defined.  As  the  bead  was  plunged 
more  deeply  into  the  flame  the  bands  became  less  distinct,  and  the 
illumination  of  the  fi-cld  of  view  increased,  the  lines  being  widened 
and  the  light  becoming  less  homogeneous.  The  depth  to  which  the 
bead  had  to  be  plunged  into  the  flame  to  cause  complete  disappear- 
ance of  the  bands  was  greater  for  the  less  fusible  salts,  and  for  those 
which  gave  the  least  homogeneous  light.  When  the  bead  reached 
the  cool  interior  portion  of  the  flame,  the  bands  reappeared.  This  alter- 
nate appearance  and  disappearaiice  of  the  bands  are  in  the  author's 
opinion  the  explanation  of  the  alternation  described  by  Miiller. 

As  the  illumination  gradually  increased,  the  bands  appeared  to 
remain  constant  in  position  until  at  a  certain  point,  corresponding  with 
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the  maximum  formation  of  vapour,  they  were  suddenly  shifted. 
This  sudden  widening  of  the  spectrum  line  may  be  compared  with 
-some  somewhat  similar  phenomena  observed  by  Cornu  {Ann.  Chim. 
^Phys.  [6],  7,  5). 

The  displacement  of  the  bands  was  in  the  same  direction,  but  not 
of  the  same  amount  for  all  the  lines  of  the  spectrum  which  were 
observed.  An  increase  in  the  quantity  of  vapour  caused  a  displace- 
-menfc  indicating  a  decrease  in  the  refrangibility  of  the  widened  line, 
so  the  widening  was  greater  towards  the  least  -refrangible  end.  The 
displacement  was  not  perceptibly  altered  by  altering  the  thickness  of 
the  plate,  showing  that  it  is  independent  of  the  difference  in  the 
length  of  path,  and  depends  only  on  the  variation  in  brightness  of 
the  different  constituent  portions  of  the  band. 

With  regard  to  the  causes  of  the  widening  of  the  line,  as  the  bead 
was  gradually  introduced  into  the  flame,  a  Change  must  take  place  (1) 
in  the  thickness  of  the  luminous  layer,  (2)  in  the  temperature,  (3)  in 
the  density  of  the  luminous  vapour,  (4)  in  the  nature  and  energy  of 
chemical  decomposition.  As  a  result  of  these,  there  would  also  be  a 
variation  in  the  intensity  of  illumination,  but  the  author's  previous 
researches  (Ann.  Phys.  Chem.  [2],  32,  337)  have  shown  that  this  by 
itself  does  not  alter  the  wave-length.  The  thickness  of  the  layer  was 
limited  by  the  thickness  of  the  mantle  of  the  flame,  which  was  about 
8  mm.,  and  within  these  limits  its  variation  was  found  to  be  without 
influence  on  the  mean  refrangibility  of  the  spectrum  line.  Alteration 
in  the  temperature  did  not  cause  any  displacement  in  the  bands, 
although  considerable  ranges  of  temperature  were  obtained,  and  the 
author  concludes  from  his  experiments  that  spectrum  lines  when 
beginning  to  widen  through  increase  of  temperature,  until  a  certain 
breadth  has  been  passed,  do  not  undergo  a  change  in  mean  refrangi- 
bility of  more  than  a  millionth  part  within  the  limits  of  the  experi- 
ments, in  which  the  temperature  was  increased  by  about  one-third  of 
its  lowest  value.  The  author  arrives  at  the  conclusion  that  the 
observed  asymmetric  widening  of  the  lines  is  due  entirely  to  the 
increase  in  the  density  of  th-e  vapour. 

With  regard  to  the  influence  of  the  chemiegkl  decompositions,  be 
finds  that  if  it  exists  at  all  it  must  be  exceedingly  small. 

Q^.  W.  T. 

Relation  between  the  Constitution  and  Specific  Rotatory 
Power  of  Organic  Compounds.  By  B.  Soeokin  (/.  pr.  Chem. 
[2],  37,  320— 333).— The  author  finds  that  the  same  solvent  pro- 
duces identical  changes  in  the  specific  rotatory  power  of  closely 
related  organic  compounds.  When,  for  example,  the  anilide  of 
dextrose  is  dissolved  in  a  90  per  cent,  solution  of  ethyl  alcohol, 
\_ot]j)  =  — 44*11*',  whilst  for  a  solution  in  methyl  alcoihol  [^Jd  = 
—  48*73°.  The  toluide  of  dextrose  in  a  90  per  cent,  solution  of  ethyl 
alcohol  gives  [a]D  =  — 38'80°,  whilst  a  solution  in  methyl  alcohol 
shows  [a]D  =  —43*88°.  The  combination  of  -an  aniline  or  toluidine 
molecule  with  a  molecule  of  dextrose  produces  identical  changes  in 
its  optical  activity.  Tables  showing  the  specific  rotatory  power  of 
salicin,  helicin,  and  other  related  substances  are  given. 

G.  T.  ^L 
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Conduction  of  Electricity  through  Gases.  By  R.  Nahhwold 
(Ann.  Fhys.  Chem.  [2],  34,  170— 172).— Narr  (this  vol.,  p.  397) 
ascribes  to  the  anthor  the  statement  that  the  molecules  of  a  gas  are 
incapable  of  receiving  a  static  charge.  This  the  author  says  is 
incorrect.  He  concluded  from,  his  experiments  that  it  was  impos- 
sible to  give  an  electrostatic  charge  to  a  mass  of  gas,  but  drew  no 
conclusion  as  to  the  possibility  of  separate  molecules  becoming 
charged,  which  is  quite  possible,  as  the  charge  of  the  molecules  might 
very  possibly  be  dissipated  before  an  observation  could  be  made, 
either  by  dissociation  or  otherwise. 

He  also  states  that  although  in  an  earlier  paper  than  the  one 
quoted  by  Narr  he  alluded  to  the  possibility  of  the  charge  on  a  body 
surrounded  by  a  gas  being  dissipated  by  the  action  of  dust  particles, 
he  inclines  to  the  belief  that  conduction  does  actually  take  place 
through  gasesj  even  when  no  dust  particles  are  present ;  and  he  quite 
a2:rees  with  Narr  that  his  investigations  leave  it  an  open  question. 

a.  w.  T. 

New    Apparatus    for    Electrochemical    Research.      By    N. 

V.  Klobukoff  (J.  ]jr.  Ghem.  [2],  37,375 — 381). — The  author  describes 
and  figures  a  "stopper"  rheostat  and  an  electrode  holder,  the  chief 
feature  in  both  being  that  contact  is  made  by  means  of  mercury. 

A.  G.  B. 

Alternate  Currents  and  Electrolytes.  By  S.  Sheldon  (Ann. 
Phys.  Ghem.  [2],  34, 122 — 138). — Two  essentially  distinct  methods  are 
in  use  for  determining  the  electrical  resistance  of  liquids,  namely,  by 
means  of  constant  currents,  and  by  means  of  alternating  currents.  In 
order  to  compare  the  two  methods,  the  author  made  a  series  of  measure- 
ments by  both  methods  of  the  resistances  of  dilute  solutions  of  potassium 
chloride,  sodium  chlorid-e,  potassium  sulphate,  and  magnesium  sulphate, 
of  nine  different  degrees  of  concentration.  In  every  case,  the  results 
obtained  by  the  two  methods  were  closely  concordant,  and  the  author 
concludes  that  both  the  methods,  if  properly  carried  out,  a!^  capable 
of  giving  equally  good  results,  but  he  decides  in  favour  of  the  alter- 
nate current  method,  on  the  grounds  of  simplicity  and  convenience. 

G.  W.  T. 

Electrolytic  Formation  of  Persulphuric  Acid  and  Hydrogen 
Dioxide  at  the  Anode.  By  F.  Richarz  (Ber.,  21,  1669—1674,  and 
1682 — 1683  ;  compare  this  vol.,  p.  12). — A  reply  to  Traube  (this^vol., 
p.  210).  F.  S.  K. 

Constitution  of  Peroxides.-  By  F.  Richarz  (Ber.,  21,  1675 — 
1681). — A  reply  to  Traube's  theory  of  the  "oxygen  molecule-com- 
pounds "  (this  vol.,  p.  210),  in  which  the  author  endeavours  to  show- 
that  Helmholtz's  electrochemical  theory  explains  the  behaviour  of 
ozonides  and  antozonides  (peroxides)  without  the  aid  of  any  new 
hypothesis.  F.  S.  K. 

Magnetism  of  Organic  Compounds.  By  S.  Henrichsen  (Aim. 
Phys.  Ghem.  [2],  34,  180— 221).— The  substances  selected  by  the 
author  for  his  experiments   were  all  of  the  fatty  series,  these  com- 
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pounds  being  chosen  because  of  the  large  number  of  homologous 
series  and  isomeric  compounds  which  they  contain,  and  also  because 
a  very  large  number  of  them  can  be  obtained  in  a  state  of  purity 
with  very  little  trouble  and  expense.  The  researches  were  all  made 
with  liquids,  as  being  easier  to  work  with  than  either  erases  or  solids. 
The  author  found  that — 1.  All  the  substances  experimented  on  w^ere 
diamagnetic.  2.  For  every  CHj-group  introduced  into  the  formula, 
the  molecular  magnetism  increases  by  a  quantity  the  mean  value  of 
which  is  16*32  times  that  of  the  molecular  magnetism  of  water. 
3.  The  values  of  the  molecular  magnetism  are  equal  for  isomeric  and 
metameric  substances,  provided  the  nature  of  the  union  is  the  same  in 
each  substance.  4.  The  molecular  magnetism  depends  on  the  manner  in 
which  the  atoms  are  united.  A  double  bond  appears  to  diminish  the 
molecular  magnetism.  5.  The  specific  magnetism  of  primary  and 
normal  compounds  is  greater  than  that  of  secondary  and  iso-com- 
pounds,  similarly  it  is  greater  for  acids  than  for  the  corresponding 
ethereal  salts.  6.  By  making  certain  assumptions  the  values  of  the 
atomic  magnetism  of  the  individual  elements  may  be  calculated  from 
the  experimental  data.     The  values  obtained  are — 

.H.         O'.         0'\  C  C'\         CI,.         CI,,.         Cl,„. 

9        129      -17       145-2        98        282        249        218 

.CI,,,,.         Br,.  Br„.         Br,„.  I.  I„.  S,. 

194        413        374        334        642        577        284 

7.  The  values  of  the  atomic  magnetism  of  the  halogens  decrea«?e  as 
the  number  of  atoms  increases  (the  number  being  indicated  by  tlie 
dashes  below  the  symbols  in  the  table). 

The  nature  of  the  assumption  under  which  the  results  in  (6)  were 
obtained  may  be  illustrated  by  giving  the  method  of  obtaining  them 
for  oxygen  in  single  or  double  union  respectively: — Consider  com- 
pounds containing  oitlly  carhop,  oxygen,  and  hydi'Ogen,  namely,  the 
alcohols,  aldehydes,  acids,  and  ethereal  salts.  The  observations  give 
the  value  of  the  molecular  magnetism  for  each  of  these  groups,  and 
also  the  value  for  CH2 ;  four  equations  are  therefore  obtained  which 
will  serve  to  determine  four  quantities.  Let  it  now  be  assumed 
that  in  these  compounds  all  the  carbon-  and  hydrogen-atoms  have 
the  same  molecular  magnetism,  but  that  the  value  for  oxygen  united 
by  one  bond  to  carbon,  0',  differs  from  that  of  O",  oxygen  united 
by  two  bonds.  The  alcohols  can  then  be  represented  by  the  formula 
n(CH2)H0',  the  aldehydes  by  i/(CH2)0"",  and  the  acids  and  compounds 
of  alcohol  radicles  by  n(CH.2)0'0''.  .  The  value  for  0'  can  then  be 
determined  directly  as  follows  : — 

Aldehyde,  Acetone, 

,C2H40"-C.2H4    =     O".  CaHeC'-CgHe     =     O". 

.307  -  326  =  -19  473  -  490  =  -17 


Isobiitaldehyde, 

Yaleraldehyde, 

CAO'^-C^Hs'   = 

0". 

CgHioC'-CsH,;    = 

0". 

640  -  653  =  - 

-13 

797  -  816  =  - 

-21 
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From  the  previous  determination  of  tlie  value  of  C2H5,  the  most 
probable  value  is  found  to  be  0''  =  — 17,  the  negative  sign  indicating 
that  doubly-bound  oxygen  is  paramagnetic.     Again — 

Formic  acid,  Acetic  acid, 

CHsD'O'^-CHa  =  O'O".  C2H40'0''-C2H4  =  O'O^ 

275  -  168  =  112        437  -  326  =  111 

Propionic  acid, 
C3HeO'0"-C3H6  =  0'0''. 
691    -    490  =  101 

The  most  probable  value  is — 

O'O"    =    112 
And  we  had. .         0"     =—17 


Therefore ....         0'    =    129  G.  W.  T. 

Specific  Heats  of  Liquid  Carbon  Compounds.  By  R.  Schiff 
(Zeit.  pliysihal.  Chem.,  I,  376 — 390 ;  compare  Abstr.,  1887,  6). — The 
author  has  extended  his  investigations  to  fresh  series  of  compounds, 
and  obtained  results  similar  to  those  previously  arrived  at.  In  each 
case,  the  mean  specific  heat  between  the  temperatures  t  and  t'  may  be 
expressed  by  Ct-c  =  a  -\-  b(t  -{-  t'),  or  the  true  specific  heat  by  K^  = 
a  +  2bt,  the  coefficient  b  having  a  practically  constant  value  for  any 
homologous  series,  and  a  having  either  a  constant  value  or  increasing 
regularly  with  the  molecular  weight.  The  following  table  gives  the 
results ; — 

K,  = 

For  methyl  chloracetate 0-3747  +  0*00038^ 

„    ethyl  „  0-3900  -h  0-00038^^ 

„    propyl  „  0-4067  -|-  0*00038^ 

„    allyl  „  0-3888  +  0-00038^ 

„    methyl  dichloracetate    0*3032  +  0-00038^ 

„    ethyl  „  0-3215  +  0-00038^ 

„    propyl  „  0-3335  +  0-00038^ 

„    ally!  „  0-3244  +  0-00038^ 

„    methyl  trichloracetate    0-2592  +  0-00038i^ 

„    ethyl  „  0-2778  +  0-00038^ 

,.    propyl  „  0-2892  +  0-00038/J 

„    allyl  „  0-2806  +  0-00038^ 

„    allyl  acetate  and  isobutyrate. .      0-4305  +  0-00088^ 
„    allyl  propionate,  butyrate  and 

valerate    0-4330  4-  0-00088^ 

„    allyl  benzoate 0-3732  +  0-00075^ 

„    ethyl  and  propyl  oxalate    ....  1  q,^^^^        ^.^^^^^^ 
,,         ,,  ,,      malonate  ...  J 

„    allyl  oxalate 0-4122  +  0-00066^ 

„    isobutyl  oxalate 0-4274  +  0-00066^ 

„     isoamyl         „       0-4354  +  0-00066^ 

„    ethyl  and  propyl  succinate  .  . .      0-4391  +  U-00066^ 


J5 
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H,  = 

For  alljl  snccinate 0  4323  +  O'OOOmt 

„    isobutyl  succinate 0-4,421  -+-  0*00066^ 

„    isoamyl  „  0-4493  +  0-00066^ 

aniline  and  ortliotoluidine 0-4706  +  0-00070^ 

dimethylaniline 0-4018  +  0-00092^ 

„    diethyaniline   0-4343  +  0-00092^ 

„    chlorbenzene   0-2988  +  0-00074^ 

„    chlortoluene    0-3160  +  0-00074^ 

„    benzyl  cMoride 0'3225  +  0-00074^. 

H.  C. 
Molecular  Heats  of  Gaseous  Substances.  By  H.  Le  Chatelier 
(Zeit.  physikal.  Ghem.,  1,  456 — 458). — The  author  finds  from  the  deter> 
minations  of  Wiedemann,  that  the  specific  heats  of  p^aseous  substances 
may  be  represented  within  tbe  limits  of  experimental  error  by  the 
equation  C  =  6-8  +  x  (273  +  t),  for  temperatures  below  200°,  where 
C  is  the  true  specific  heat  at  constant  pressure,  and  a  a  coefficient 
depending  on  the  nature  of  the  gas,  and  having  a  higher  value  the 
more  condensed  the  molecule.  From  this  it  would  follow  that  as  the 
temperature  approaches  the  absolute  zero,,  the  molecular  heats  of 
gases  and  vapours  would  more  and  more  approximate  to  the  same 
limiting  value,  but  in  how  far  this  may  be  considered  a  true  law  the 
experimental  data  are  insufficient  to  determine.  From  the  author's 
own  experiments,  he  finds  that  the  relation  holds  good  for  carbonic 
anhydride  at  2000°,  but  for  water- vapour  at  3300°  it  no  longer  holds, 
probably  owing  to  partial  dissociation  having  already  occurred. 

H.  C. 

Air  Thermometer.  By  L.  Cailletet  (Compt.  rend.,  106,  1055 — 
1057). — A  description  of  a  modified  form  of  air  thermometer  at  con- 
stant volume,  the  gas  employed  being  hydrogen.  The  upper  part  of 
the  manometer  tube  is  vacuous,  and  hence  the  correction  for  atmo- 
spheric pressure  is  eliminated..  The  pressure  is  adjusted  by  means  of 
a  movable  reservoir  of  mercury,,  which  can  be  cut  off  from  the 
manometer  tube  by  a  screw  tap.  The  point  of  constant  volume  is 
indicated  by  a  platinum  wire,  which  is  connected  with  an  electric 
current  in  such  a  way  that  when  the  mercury  in  the  manometer 
touches  the  wire  the  circuit  is  completed,  and  a  bell  rings.  The  space 
between  the  bulb  and  the  zero  point,  which  contains  hydrogen  at  an 
unknown  temperature  is  only  0-006  of  the  volume  of  the  bulb.  The 
hydrogen  thermometer  and  the  mercurial  thermometer  agree  between 
-30°  and  +50".  C.  H.  B. 

Air  Thermometers.     By  Crafts  (Compt  rend.,  106, 1222—1225). 

— The  author,  like  Cailletet  (preceding  Abstract),  employs  electrical 
connections  as  a  means  of  adjusting  the  mercurial  column  in  the 
manometer  to  zero,  and  he  also  makes  use  of  an  electrical  stopcock, 
which  cuts  off  the  mercury  as  soon  as  the  latter  touches  the  platinum 
wire  which  marks  the  zero  point.  In  accurate  work,  the  whole  of  the 
mercury  in  the  manometer  and  the  stem  of  the  thermometer  should 
be  immersed  in  melting  ice.  C.  H.  B. 
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Latent  Heat  of  Vaporisation  of  Volatile  Substances.     By 

J.  Chapfuis  {Gowpt.  rend.,  106, 1007— 1008).— Cailletet  and  Mathias's 
determinations  of  the  density  of  sulphurous  anhydride  (/.  de  Phi/s. 
[2],  6,  414),  together  with  Regnault's  determinations  of  the  maximum 
tensions  of  this  substance  between  —30°  and  +65°,  make  it  possible 
to  calculate  the  latent  heat  of  vaporisation  of  the  liquid  by  means 
of  the  well-known  formula,  and  the  value  thus  obtained,  91 '2  Cal.  at 
0°,  agrees  with  the  author's  direct  determination,  91*7  Cal.  (Abstr., 
1887,  627). 

In  the  case  of  carbonic  anhydride^  direct  experiment  gives  66'25  Cal. 
at  0°.  The  value  calculated  from  Sarrau's  data  is  55*95  Cal. ;  from  the 
curves  given  by  Cailletet  and  Mathitis  (/..  de  Phys.  [2],  5,  549),  57'48  ; 
and  from  their  equation  for  the  variation  of  the  latent  heat  of  carbonic 
anhydride  with  the  temperature,  56*75  Cal.  C.  H.  B. 

Measurement  of  the  Latent  Heat  of  Vaporisation  of 
Liquefied  Gases.  By  E.  Majhias  (Gompt..rend.,  106,  1146 — 1148). 
— The  liquefied  gas  is  contained  in  a  copper  receiver  gilded  ex- 
ternally, from  which  it  escapes  through  a  serpentine  metal  tube  of 
narrow  diameter,  the  whole  being  placed  in  a  Berthelot's  calorimeter. 
During  the  evaporation  of  the  liquid,  which  is  regulated  by  means  of 
stopcocks,  the  temperature  of  the  water  is  kept  within  005°  of  the 
initial  temperature  by  the  gradual  addition  of  sulphuric  acid  of  known 
strength,  care  being  taken  to  ensure  rapid  and  perfect  admixturfe. 
The  decrease  in  the  weight  of  the  metal  receiver  gives  the  quantity 
of  liquid  which  has  evaporated,  and  the  amount  of  acid  added  gives 
the  quantity  of  heat  required  to  keep  the  water  at  the  initial  tempera- 
ture, or,  in  other  words,  the  quantity  of  heat  absorbed  by  the  volati- 
lisation of  the  liq,uefied  gas.. 

Experiments  w^ith  sulphurous  anhydride  show  that  the  latent  heat 
of  vaporisation  diminishes  as  the  temperature  rises.  C.  H.  B. 

Calorimetry  at  Constant  Temperature.  By  A.  d'Arsonval 
(Compt.  rend.^  106,  1225 — 1226). — The  author  has  for  some  time 
utilised  the  evaporation  of  ethyl  chloride  to'  compensate  for  the  heat 
developed  by  the  animals  in  therm o-physiologi cal  experiments.  The 
water  in  the  calorimeter  is  thus  kept  at  the-  initial  temperature,  and 
the  quantity  of  heat  developed  is  calculated  from  the  amount  of  ethyl 
chloride  volatilised.     (Compare  Mathias,  preceding  Abstract.) 

C.  H.  B. 

Heat  of  Formation  of  Aniline.  By  P.  Petit  {Compt.  rend.,  105, 
1087 — 1089). — Nitrobenzene  is  completely  converted  into  aniline  in  a 
few  minutes  by  the  action  of  chromous  oxide  at  the  ordinary  tempera- 
ture. This  reaction  was  carried  out  in  the  calorimeter  by  mixing  nitro- 
benzene with  a  measured  quantity  of  a  standard  solution  of  chromous 
chloride  containing  free  hydrochloric  acid.  The  heat  of  oxidation  of 
chromous  chloride  has  been  determined  by  Recoura,  and  the  heat  of 
formation  of  aniline  hydrochloride  by  Berthelot.  Ce  diamond  +  H7 
gas  +  N  gas  =  CeHvN  liquid  absorbs  — 12*4  Cal.  Aniline  was  also 
burnt  in  oxygen  in  the  calorimetric  bomb.  Only  a  very  small 
quantity  of  nitrogen  oxides  is  formed.     The  heat  of  combustion  for 
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1  gram  is  8*794  Cal. ;  for  a  gram -molecule  at  constant  volume  817'8 
Cal.,  at  constant  pressure  818'5  Cal.  Ce  diamond  +  H7  gas  -f  N  gas  = 
C6H7N  liquid  absorbs  -13-0  Cal. 

The  two  values  agree  well.  C.  H.  B. 

Thermochemistry  of  Diazo-derivatives.  By  L.  Yigxon 
(Gom'pt.  rend.,  106,  1162 — 1165). — The  determinations  were  made  by 
taking  advantage  of  the  fact  that  in  dilute  solutions  the  formation  of 
the  diazo-derivatives  is  complete,  and  is  not  complicated  by  secondary 
reactions.  Moreover,  if  the  temperature  is  below  10'"',  some  time 
elapses  before  the  decomposition  of  the  diazo-derivative  becomes 
appreciable.  Dilute  solutions  of  hydrochloric  acid,  aniline,  or  ortho- 
toluidine,  or  paratoluidine,  and  pure  sodium  nitrite  were  mixed  in  the 
calorimeter,  and  the  following  results  were  obtained  : — 

Diazobenzene  chloride +31'4  Cal. 

Orthodiazotoluene  chloride +33"6     „ 

Paradiazo toluene  chloride    +33'1     „ 

The  heats  of  formation  of  aniline  and  toluidine  hydrochlorides  not 
yet  having  been  determined,  the  heats  of  formation  of  the  diazo- 
derivatives  from  their  elements  cannot  be  accurately  calculated,  but 
if  the  heat  of  neutralisation  of  nitrous  acid  by  soda  is  taken  as  equal 
to  the  heat  of  neutralisation  by  baryta,  the  following  values  are 
obtained : — 


Diazobenzene  chloride A  —  44*0  Cal 

Orthodiazotoluene  chloride B  —  41*8     „ 

Paradiazotoluene  chloride     C  —  42*3 


j» 


Where  A,  B,  and  C,  are  the  heats  of  formation  of  the  hydrochlorides 

of  aniline,  orthotoluidine  and  paratoluidine,  respectively.  The  forma- 
tion of  the  diazo-derivatives  themselves  is  undoubtedly  endothermic, 
a  result  which  explains  their  instability  and  the  necessity  for  cooling 
the  reagents  during  their  formation.  The  development  of  heat  which 
is  observed  is  due  to  the  formation  of  water  and  sodium  chloride. 

C.  H.  B. 

Heat  of  Combustion  of  Coals  from  the  North  of  France. 

By  Scheurer-Kestner  (Compt  rend.,  106,  1092—1094,  1160—1161, 
1230 — 1231). — The  coal,  in  small  fragments,  was  burnt  in  a  rapid 
current  of  oxygen  in  a  Favre  and.  Silberman's  calorimeter.  Under 
these  conditions,  combustion  is  much  more  complete  than  if  the  coal 
is  finely  powdered.  Twenty-one  samples  of  coal  were  analysed,  and 
their  heats  of  combustion  determined.  The  numbers  actually  ob- 
tained never  agree  with  the  values  calculated  from  the  composition  or 
by  means  of  Dulong  or  Cornut's  equation.  Usually  the  heat  of  com- 
bustion is  greater  than  the  sum  of  the  heats  of  combustion  of  the 
constituents,  but  occasionally  it  is  less.  Cornut's  formula  gives  the 
closest  approximation  to  the  real  value.  No  explanation  is  yet 
possible  of  the  difference  between  the  real  and  calculated  values.  The 
important  fact  is  that  coal  has  been  formed  partly,  at  least,  by  endo- 
thermic reactions. 
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A  coal  from  Gilly  which  contained  5  per  cent,  of  oxygen  gave  a 
heat  of  combustion  of  8553  Cal.,  whilst  another  coal  from  Sart-les- 
Moulins,  containing  only  1'5  per  cent,  of  oxygen,  developed  only 
8485  Cal.  The  heats  of  combustion  of  coals  from  the  basin  of  North 
France  vary  between  8340  and  9257  Cal.,  the  value  usually  lying 
between  8400  and  8800  Cal.  It  follows  that  these  coals  are  some- 
what richer  than  those  of  Saarbruck,  which  give  numbers  between 
8215  and  8724.  The  highest  results  yet  obtained  were  with  two  coals 
from  Creuzot,  namely,  9456  Cal.  and  9623  Cal.  C.  H.  B. 

Expansion  of  Fluids  and  Change  of  Substance  from  the 
Fluid  to  the  Gaseous  State.  By  A.  Nadeschidin  {Chern.  Gentr., 
1888,  168,  from  Eep.  Fhtjs,,  23,  617—649,  and  685— 718).— The 
different  theories  which  deduce  one  property  of  liquids  from  the 
others,  attach  special  importance  to  the  determination  of  the  critical 
condition.  In  the  present  memoir  the  results  of  the  determination 
of  the  critical  pressure,  the  critical  temperature,  and  the  critical  volume 
are  given. 

Scarcely  any  determinations  of  the  critical  volume  have  previously 
been  made,  but  it  is  necessary  to  know  it  in  order  to  precisely 
estimate  the  critical  temperature  and  critical  pressure  ;  for  only  when 
the  space  which  contains  the  liquids  and  vapours  is  equal  to  the  critical 
volume,  does  the  substance  attain  the  critical  condition.  The  critical 
volume  is  obtained  when  the  liquid  only  changes  its  volume  up  to  a 
point  at  which  the  limiting  surface  between  the  liquid  and  vapour 
disappears. 

This  was  determined  for  a  series  of  compounds  by  means  of  a  series 
of  small  tubes,  a  fraction  of  whose  volume  Avas  filled  with  the  desired 
liquid.  Those  tubes  were  chosen  in  which  when  heated  all  the  fluid 
volatilised,  and  in  which  too  the  disappearance  and  reappearance  of 
the  meniscus  on  cooling  occurred  in  the  middle,  and  not  in  proximity 
to  the  end  of  the  tube.  A  series  of  theoretical  and  experimental 
researches  have  been  made  on  the  expansion  of  liquids  at  equal  tem- 
peratures and  at  temperatures  lying  between  wide  limits. 

J.  P.  L. 

Determination  of  the  Specific  Weight  and  of  the  Vapour- 
pressure  of  Mixtures  of  Sulphurous  and  Carbonic  Anhydrides. 

By  A.  BLUMCKE(^nn.  Fhys.  Ghem.  [2],  34, 10 — 21). — The  experiments 
were  carried  out  with  apparatus  of  the  same  kind  as  that  used  by  the 
author  in  his  previous  researches  (Abstr.,  1885,  215  ;  1887,  435).  The 
liquids  used  for  comparison  with  carbonic  anhydride  were  ether, 
benzene,  and  light  petroleum,  and  for  comparison  with  sulphurous 
anhydride,  and  with  mixtures  of  the  two,  the  author  used  mixtures 
of  chloroform  and  ethylic  alcohol.  In  his  former  researches,  the 
values  obtained  for  the  specific  weight  of  carbonic  anhydride  differed 
considerably  at  the  higher  temperatures  from  those  given  by  Cailletet 
and  Mathias  (/.  de  Plujs.  [2],  5,  549).  This  he  attributes  to  im- 
purity in  the  carbonic  anhydride  used  by  him,  and  to  his  not  having 
provided  means  of  properly  controlling  the  pressure  at  which  the 
specific  weight  was  determined,  a  defect  which  he  has  remedied  in 
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the  present  research,  and  his  results  are  now  in  close  agreement  with 
those  obtained  bj  these  physicists. 

The  degree  of  concentration  of  the  mixtures  was  not  found  to 
undergo  alteration  when  the  temperature  was  increased ;  for  the 
author  observed  no  sign  of  the  escape  of  bubbles  of  carbonic  an- 
hydride, or  of  the  formation  of  an  emulsion,  which  latter  was  stated 
by  Pictet  (Nouvelles  machines  friyorifiqaes,  1885,  11)  to  occur  when 
cooled  below  zero. 

By  a  separate  series  of  experiments,  the  author  found  that  the  per- 
centage composition  could  be  determined  to  a  high  degree  of  approxi- 
mation from  observations  of  the  pressure. 

The  vapour- pressure  was  found  to  depend  on  the  amount  of  fluid 
introduced  into  the  apparatus,^  showing  that  the  vapour  was  not 
saturated.  This  had  previously  been  observed  by  Linde  (Allg.  Hop. 
BrauerzeiL,  1888,  299). 

The  specific  weight  was  determined  from  the  following  interpolation 
formula : — 

Y(l  -j-  no,)  = g , 

where  p  is  the  percentage  by  weight  of  carbonic  anhydride  in  the 
mixture,  n  the  number  of  volumes,  at  a  pressure  and  temperature  of 
760  mm.  and  0''  respectively,  of  gaseous  carbonic  anhydride  to  an 
equal  volume  of  liquid  sulphurous  anhydride,  V  the  original  volume 
of  sulphurous  anhydride,  s  its  specitic  weight,  <r  =  0*00l965,  the 
specific  weight  of  gaseous  carbonic  anhydride  at  0°  and  760  mm., 
S  the  specitic  weight  of  the  mixture,  and  a  a  coeflficient  which,  as  in 
the  case  of  mixtures  of  alcohol  and  carbonic  anhydride,  was  not  a 
constant,  but  increased  with  the  value  of  p  and  with  the  temperature. 
With  regard  to  the  vapour-pressure,  it  was  impossible  for  the  author 
to  compare  his  results  numerically  with  those  obtained  by  other 
experimenters,  owing  to  the  vapour  being  unsaturated,  as  in  no  case 
had  the  volume  been  determined.  The  principal  question  to  be 
determined  was  therefore  whether  the  vapour-pressure  of  sulphurous 
anhydride  could  at  any  temperature  be  diminished  by  the  addition  of 
carbonic  anhydride,  or  whether  its  boiling  point  could  be  raised  in 
the  same  manner. 

According  to  Pictet  (Arch.  Gen.,  13,  212)  and  Corsepius,  the  so- 
called  Pictet  fluid  has  a  vapour- pressure,  at  temperatures  above  30°, 
which  is  less  than  that  of  pure  sulphurous  acid,  and,  according  to 
Griitz  (Allg.  Brauer  Hopfeuzeit.,  17,  1157)  TuiTettini  and  Rossi  have 
obtained  similar  results.  Rilliet  obtains  diametrically  opposite 
retjults,  and  the  author's  observations  confirm  those  of  Rilliet.  The 
author  was  unable  to  obtain  any  mixture  with  a  higher  boiling  point 
than  that  of  pure  sulphurous  anhydride,  whilst  Pictet,  for  example, 
gives  —7 '5°  for  the  boiling  point  of  the  mixture  COieS?,  the  author 
finds  that  at  —17°  it  would  have  a  pressure  of  4  atmos. 

G.  W.  T. 

Internal  Friction  of  Liquids.  By  L.  Graetz  (Ann.  Phys.  Chem. 
[2],  34,  25 — 39). — The  author  observes  that  the  large  number  of 
researches  which  have  been  made,  from  those  of  Poiseuille  down- 
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wards,  have  not  led  to  the  determination  of  any  definite  relations 
between  the  internal  friction  of  liquids  and  their  chemical  constitu- 
tion. Graham  was  led  to  believe  that  such  a  relation  must  exist 
from  the  well-defined  maximum  values  of  internal  friction  in  solutions 
of  hydroxides. 

With  the  object  of  finding:  such  a  relation,  a  lar^e  number  of 
organic  liquids  were  investigated  by  Graham  himself  (Annalen,  123, 
90),  and  also  by  R<ellsta"b  ("Transpiration  homologer  Fliissigkeiten," 
Inaug.  Diss.,  Bonn,  1868),  Guerout  (GompL  rend.,  81,  1027),  and 
Pribram  and  Handel  (Wien.  Ber.,  78,  113;  80,  1;  84,  11),  and 
a  large  number  of  saline  solutions  were  experimented  on  by  others. 
The  results  with  the  latter  were  practically  nil,  and  those  obtained 
with  the  former  did  not  lead  to  the  discovery  of  any  definite  relations, 
although  the  differences  were  found  to  be  much  greater  than  in  gases, 
and  the  relations  which  appeared  to  hold  in  some  eases  were  subject 
to  numerous  exceptions.  The  author  formerly  (^ww..  Phys.  Chem.  [2], 
25,  340)  came  to  the  conclusion  that  the  internal  friction  is  not  due 
mainly,  as  in  gases,  to  molecular  impacts,  but  to  the  direct  action  of 
molecular  forces,  he  therefore  considers  only  the  residual  internal 
friction  a^ter  subtracting  that  of  the  substance  in  a  gaseous  state,  the 
latter  being  due  to  molecular  impacts. 

Maxwell  (Phil  Mag.  [4],  35,  129)  showed  that  if  yw,  is  the  co- 
efficient of  internal  friction,  E  the  modulus  of  rigidity,  and  T  what 
he  calls  the  time  of  relaxation,  namely,  the  time  during  which  a  stress 
excited  in  the  liquid  falls  to  1/e  of  its  original  value,  then  /uu  =  ET, 
independently  of  any  hypotheses  with  regard  to  the  nature  of  the 
internal  friction.  Starting  with  this  equation,  the  author  shows  that 
to  a  first  approximation,  /n  =  A(6o  —  0)/O,  where  6  is  the  temperature 
of  the  fluid,  and  6o  its  critical  temperature,  both  reckoned  from  that 
temperature  for  which  /u,  becomes  infinite.  Calling  this  unknown 
temperature  ti,  the  formula  in  centigrade  degrees  becomes 

^  =  A(to  -  t)l(t  -  4), 

in  which  A  and  ^i  are  unknown  constants  which  have  'to  be  deter- 
mined for  each  liquid. 

The  author  made  experiments  on  61  different  liquids,  for  which  the 
critical  temperature  was  either  already  known  or  could  be  deter- 
mined, and  in  54  of  these  he  found  that  the  observations  were  in 
close  agreement  with  the  formula.  The  -seven  exceptions  consisted 
of  ethylic  <ether  and  the  six  alcohols  included  in  the  liquids  investi- 
gated. Those  which  agreed  with  the  formula  included  various  fa|;ty 
acids,  ethereal  salts,  haloid  compounds  of  the  fatty  series,  aldehydes, 
ketones,  aromatic  hydrocarbons,  and  water. 

The  author  then  calculated  the  values  of  a  quantity  G  =  A/^N", 
where  N  is  the  number  of  molecules  in  unit  volume  of  the  liquid. 
The  quantity  G  is  a  measure  of  the  viscosity  which  is  comparable 
for  different  liquids. 

If  n  is  the  number  of  molecules  per  iiinit  of  length  in  the  liquid 
(Hagenbach,  Ann.  Pht/s.  Chem.,  109,  358),  the  author  gives  the  fol- 
lowing table  of  the  values  of  G  for  the  normal  acids  and  ethereal 
salts  of  these  acids  for  values  of  n  from.  1  to  4. 
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Acids. 

Methyl 
salts. 

Ethyl 
salts. 

Normal 

propyl 

salts. 

Normal 
butyl 
salts. 

Isopropyl 
salts. 

Isobutyl 
salts. 

w=  1 
w  =  2 
w  =  3 
n  =  4> 

747*7 
1039  -0 
1320-5 
1578 -7 

1080  -4, 
1277-2 
1506-5 

942-3 
1246  -8 
1539-2 
1702-5 

1246-2 
1401-5 
1616-5 
1780  -0 

1725-2 
2034  -5 

1519-8 
1632-5 
1993  -6 
2150-2 

1593-0 
1802-2 
2090  0 

If  each  horizontal  line  be  subtracted  from  the  one  above  it,  we  get 
the  following  differences  for  each  CHz-group  in  the  acids — 


Acids. 

Methyl 
salts. 

Ethyl 
salts. 

Normal 
propyl 

salts. 

Normal 
butyl 
salts. 

Isopropyl 
salts. 

Isobutyl 
salts. 

291-3 
281-5 
258-2 

196-8 
229-3 

304-5 

292-4 

:   163-3 

155 
215 
164 

309 

236 
236 
156 

209 
287 

Means     277  -0 

213-0 

260-8 

185 

309 

210 

248 

The  differences  of  these  mean  values  are  not  very  great,  and  are 
within  the  limits  of  errors  of  observation.  Similar  relations  are 
obtained  in  the  case  of  organic  chlorine  and  bromine  compounds. 

G.  W   T. 

Osmotic  Pressure  in  the  Analogy  between  Solutions  and 
Gases.  By  J.  H.  van't  Hoff  (Zeit.  pMjsihal  Chem.,  481— 508).— The 
object  of  this  paper  is  to  establish  an  analogy  which  is  supposed 
to  exist  between  the  state  of  substances  in  dilute  solution  and  the 
same  in  the  gaseous  condition,  and  to  show  that  osmotic  pressure  in 
the  former  is  comparable  with  vapour-tension  pressure  in  the  latter 
case. 

Suppose  a  solution  contained  in  a  vessel  of  semi-permeable  material, 
that  is  to  say,  material  permeable  only  by  water  molecules  but  not  by 
the  molecules  of  the  dissolved  substance,  and  that  this  vessel  is  im- 
mersed in  water.  Then,  owing  to  the  attraction  of  the  molecules  of 
the  dissolved  substance,  water  will  enter  the  vessel,  thus  causing  an 
increase  of  pressure,  and  this  will  continue  until  the  pressure  within 
the  vessel  is  sufficient  to  counterbalance  the  attraction  exercised  by 
the  molecules  of  the  dissolved  substance.  Equilibrium  being  thus 
established,  the  pressure  within  the  vessel  is  equal  to  the  osmotic 
pressure,  and  may  be  taken  as  a  measure  of  the  same. 

If  we  suppose  the  vessel  to  be  fitted  with  a  movable  piston  as  a 
means  of  altering  the  pressure  at  will,  it  will  then  be  possible  to  pro- 
duce any  alterations  in  the  concentration  and  allow  water  to  either 
enter  or  leave  the  vessel  by  decreasing  or  increasing  the  pressure. 
In  this  way  a  cycle  of  reversible  changes  may  be  performed,  such  as 
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decreasing  the  pressure  and  allowing  water  to  enter,  and  then  by 
restoring  the  pressure  bringing  the  solution  back  to  its  original  state, 
and  the  sum  of  the  work  done  in  such  changes  being  zero,  the  second 
law  of  thermodynamics  may  be  applied. 

Vessels  of  such  semi-permeable  materials  are  the  cells  of  plants, 
and  observations  with  these  have  shown  by  the  comparison  of  isotonic 
solutions  (solutions  of  equal  osmotic  pressure)  that  the  pressure  is 
directly  proportional  to  the  concentration.  Also  if  a  porous  cell,  the 
walls  of  which  have  been  thoroughly  impregnated  under  pressure 
with  copper  sulphate  solution  to  drive  out  the  air,  be  filled  with 
copper  sulphate  solution  and  then  immersed  in  a  solution  of  ferro- 
cyanide,  the  two  will  by  diffusion  meet  in  the  walls  of  the  cell  and 
there  form  a  layer  of  copper  ferrocyanide,  which  will  act  as  a  semi- 
permeable material  to  cane-sugar  solution.  Observations  made  by 
Pfeffer  on  cane-sugar  solution  with  the  aid  of  such  a  cell  have  shown 
that  up  to  a  5  per  cent,  solution  the  pressure  is  directly  proportional 
to  the  concentration.  But  this  proportionality  between  pressure  and 
concentration  is  precisely  similar  to  Boyle's  law  in  the  case  of  gases, 
and  if  we  consider  the  entrance  of  the  water  and  subsequent  increase 
of  pressure  to  be  in  proportion  to  the  number  of  molecules  which 
come  into  contact  with  the  walls  of  the  cell  in  a  given  space  of  time, 
the  argument  is  similar  to  that  by  which  Boyle's  law  is  looked  on 
as  due  to  molecular  bombardment,  and  leads  of  course  to  the  same 
conclusions. 

By  the  aid  of  one  of  the  reversible  changes  before  mentioned,  it 
may  be  shown  that  Gay-Lussac's  law  should  also  hold  for  solutions, 
and  that  osmotic  pressure  should  be  proportional  to  the  absolute  tem- 
perature. The  experiments  of  Pfeffer  with  cane-sugar  and  sodium 
tartrate  solution  give  numbers  which  are  in  satisfactory  agreement 
with  this  law,  as  also  the  numbers  obtained  from  observations  of 
isotonic  solutions.  The  observations  of  Soret,  who  kept  two  parts 
of  the  same  solution  at  different  temperatures  and  then  determined 
the  strength  of  each,  also  give  numbers  agreeing  with  the  above. 

It  may  be  shown  hj  means  of  reversible  cycles  that  the  osmotic 
pressure  of  a  gas  when  in  solution  is  equal  to  the  tension  of  the  same 
gas  when  in  the  free  state.  This  of  course  leads  directly  to  Avogadro's 
law  in  solution,  so  that  for  equal  osmotic  pressures  and  equal  tempera- 
tures equal  volumes  of  different  solutions  contain  the  same  number  of 
molecules,  namely,  that  which  is  contained  in  the  same  volume  of  a  gas 
under  the  same  conditions  of  pressure  and  temperature.  That  this 
relation  actually  holds  in  practice  is  shown  by  a  comparison  of  the 
osmotic  pressures  of  a  1  per  cent,  sugar  solution  at  different  tempera- 
tures with  the  calculated  tension  of  hydrogen  gas  containing  the  same 
number  of  molecules  at  the  same  temperatures. 

If  in  the  general  expression  for  the  relation  of  pressure,  volume, 
and  temperature  in  gases  PV  =  RT,  in  accordance  with  Horstmann's 
suggestion,  kilogram-molecules  be  always  taken,  the  value  of  R  be- 
comes constant  for  all  gases.  The  value  of  this  constant  is  845*05. 
The  author  points  out  that  this  number  is  in  direct  numerical  relation 
with  that  which  expresses  in  calories  the  value  of  a  kilogram-metre, 
or  the  work  equivalent  A  =  1/423.     Hence  AR  =  2  approximately, 
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and  the  simple  relation  is  obtained  APV  =  2T,  a  relation  which  may 
prove  of  value  in  future  thermodynamical  work. 

From  the  theorem  that  solutions  in  the  same  solvent  which  have 
equal  maximum  vapour-tension  or  freezing  point,  must  be  isotonic, 
which  is  easily  proved  by  the  aid  of  a  reversible  cycle,  Raoult's 
laws  of  the  molecular  reduction  of  vapour- tension  and  freezing  point 
may  be  deduced,  on  the  assumption  that  Avogadro's  law  holds  good 
for  solutions.  The  numbers  thus  calculated  theoretically  are  in  excel- 
lent agreement  with  those  observed,  and  thus  afford  additional  indirect 
support  to  Avogadro's  law  in  solution.  The  molecular  reduction  of 
the  freezing  point  t  is  found  to  be  equal  to  0*02  T^W,  where  T  is  the 
freezing  point  in  absolute  temperature  and  W  the  latent  heat  of 
fusion  of  the  solvent.  In  the  case  of  ethylene  bromide,  the  latent  heat 
of  fusion  of  which  was  unknown,  the  number  calculated  from  the 
known  molecular  reduction  of  the  freezing  point  was  13,  and  a  sub- 
sequent determination  by  Pettersson  gave  as  the  observed  value 
1294. 

The  marked  exceptions  which  occur  to  Raonlt^s  laws,  especially  in 
the  case  of  electrolytes,  find  an  explanation  in  the  assumption  first 
made  by  Arrhenius,  that  these  latter  in  solution  are  partially  disso- 
ciated into  their  ions.  This  must  of  course  lead  to  a  modification  of 
Avogadro's  law.  This  may  be  expressed  in  the  general  formula 
APV  =  2T,  on  the  assumption  that  as  dissociation  of  the  molecules 
occurs  these  have  i  times  their  original  numerical  value,  by  the  rela- 
tion APy  =  2?!T,  The  value  of  i  is  easily  calculated  from  Raoult's 
experiments,  for  since  the  molecular  reduction  of  the  freezing  point  in 
aqueous  solutions  of  cane-sugar,  which  strictly  obey  x\.vogadro's  law, 
is  18'5  and  in  this  case  -i  =  1,  in  other  cases  i  will  simply  be  the 
observed  Tuoleeular  reduction  divided  by  18' 5. 

A  second  method  of  calculating  the  value  of  i  is  given  by  Guldberg 
and  Waage's  theory,  the  application  of  which  to  the  present  case  is 
shown  in  the  paper.  The  agreement  of  the  numbers  thus  obtained  by 
different  methods  is  a  sufficiently  satisfactory  one,  and  therefore  in  its 
altered  form  Avogadro"'s  law  may  be  still  eaid  to  hold  good  for  dilute 
solutions.  H.  C. 

Chemical  Equilibrium  in  Dilute  Solutions.  By  M.  Planck 
{Ann.  Flvys.  Chem.  [2],  34,  139 — 154). — In  a  previous  memoir  (Ann. 
Phys.  Ch&ni.  [2],  32,  462),  the  author  showed  that  the  observed 
phenomena  respecting  the  freezing  and  evaporation  of  dilute  solu- 
tions could  only  be  brought  into  accordance  with  the  laws  of  thermo- 
dynamics by  assuming  that  the  molecules  of  the  substance  in  solution 
undergo  chemical  decomposition  to  a  greater  or  less  extent,  and  found 
that  van't  Hoff's  coefficient  i  (preceding  Abstract)  must  be  propor- 
tional to  this  chemical  decomposition,  or  in  other  words  must  express 
the  ratio  of  the  actual  number  of  molecules  of  the  substance  in  solu- 
tion to  the  number  which  there  would  be  if  no  chemical  decomposition 
took  place.  Arrhenius  (Zeit.  physihal.  Chem.,  1,  631)  arrives  at  a 
similar  conclusion,  founded  on  the  analogy  between  osmotic  pressure 
in  dilute  solutions  and  the  pressure  of  perfect  gases.  This  analogy 
receives  a  good  deal  of  support  from  chemical  considerations  inde- 
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pendently  of  purely  theoretical  ones,  and  the  author  thinks  that  it 
will  probably  be  found  to  be  in  agreement  with  the  theory  derived 
from  thermodynamical  considerations ;  it  will  therefore  be  of 
interest  to  follow  it  into  some  of  its  consequences.  The  condition  of 
equilibrium  in  a  dilute  solution  must  then  be  of  the  same  character 
as  the  chemical  equilibrium  of  various  mutually  reacting  substances. 
The  constituents  of  the  molecules  must  themselves  be  considered  as 
acting  on  each  other,  and  not  be  treated  as  a  mere  mechanical  mixture. 
If,  for  example,  a  dilute  solution  of  hydrogen  chloride,  for  whi(^h  i  is 
very  nearly  equal  to  2,  consisted  of  a  mixture  of  free  atoms  of 
hydrogen  and  chlorine,  these  atoms  could  be  either  mixed  or  sepa- 
rated without  expenditure  of  work,  which  is  contrary  to  experience. 

Let  Oq  —  ^  be  the  lowering  of  the  freezing  point,  po  —  p  that  of  the 
pressure,  Oq  and  ^^o  being  the  temperature  and  pressure  of  the  pure 
solvent,  Uq  the  number  of  molecules  in  the  solvent,  qo  the  heat  of 
fusion  of  one  of  them,  then,  as  the  author  has  shown  in  the  memoir 
previously  referred  to,  n,  the  number  of  molecules  of  the  substance  in 
solution,  is  given  by  the  equation — 

Oq  Po 

Calling  N  the  value  which  n  would  have  if  there  were  no  chemical 
changes,  n  is  generally  greater  than  N  for  aqueous  solutions,  but  is 
often  less  than  N  for  benzene  solutions.  The  value  of  i  is  w/N".  Some 
of  the  molecules  of  the  substance  may  enter  into  combination  with 
molecules  of  the  solvent,  as  occurs  in  the  formation  of  hydrates,  but 
as  this  does  not  alter  the  number  of  molecules  in  the  solution,  it  cannot 
be  determined  from  observations  of  the  freezing  point  or  of  the 
pressure. 

When  a  molecule  can  only  break  up  in  one  way  into  two  con- 
stituents, as  is  often  the  case  for  aqueous  solutions,  then  if  %  is  the 
number  of  undecomposed  molecules,  and  '/?2  the  number  broken  up 
into  two  constituents,  N  =  ni  -\-  %,  and  n  =■  Ui  +  2^2,  so  that  we 
have — 


n  _  ui  +  2^2  _  Wo     7()( 

'^0  —  0)   _  l^'O     Po  —  P 

N         n^  +  7h           N  ' 

01                 N  ■       _po 

rii  and  n^  can  therefore  be  uniquely  determined  in  terms  of  ^N"  and  i. 
The  author  confines  himself  to  the  consideration  of  solutions  of  this 
character.  He  finds  that  i  depends  on  the  temperature  and  the  pres- 
sure, and  also  on  the  normal  concentration  N/^o- 

Where  K  is  a  quantity  depending  on  the  pressure  and  temperature 
only,  M  is  the  normal  molecular  weight  of  the  substance  in  solution, 
and  K/IOOM  =  Jc,  the  author  finds  that  the  law  connecting  the  mole- 
cular freezing  point  and  lowering  of  vapour-pressure  for  dilute 
aqueous  solutions  is  given  by  the  equation — 


.  ^  1     va^2^p^2^ 

Thence  it  is  only  in  the  limiting  cases  k  =  co  and  ^  =  0  that  the 
VOL.  Liv.  3  / 
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ratio  of  the  fall  in  the  freezing  point  to  the  percentage  strength  of  the 
solution  is  constant  (Blagden's  law),  or  the  fall  in  the  vapour-pres- 
sure in  a  constant  ratio  to  the  percentage  strength  (Wiillner's  law), 
and  in  these  cases  there  is  either  no  dissociation  or  it  is  complete. 
Equations  of  a  very  similar  character  are  obtained  for  other  solvents. 

Tamman's  researches  (Mem.  Acad.  St.  Petershourg  [7],  35,  No.  9) 
on  the  vapour-pressure  of  aqueous  solutions  of  various  degrees  of  con- 
centration, offer  a  means  of  testing  the  results  obtained  theoretically 
from  the  above  equation.  The  results,  however,  do  not  agree  with  the 
theoretical  ones,  as  in  most  of  the  experiments  i  increased  with  the 
concentration  instead  of  diminishing.  The  author,  however,  points 
out  that  in  the  gases  which  are  in  a  state  of  partial  dissociation,  it 
sometimes  takes  months  before  equilibrium  is  established :  according 
to  the  analogy  assumed  to  exist  between  gases  and  dilute  solutions, 
a  similar  phenomenon  may  take  place  in  the  solutions,  and  this  would 
seem  to  explain  the  discrepancies,  although  it  would  make  it  impos- 
sible to  arrive  at  any  definite  results  from  measurements  of  the  freezing 
point  and  vapour- pressure.  Arrhenius,  however,  has  shoAvn  {loc.  cit.) 
that  the  value  of  i  may  be  determined  from  the  value  of  the  electrical 
conductivity  of  the  liquid,  for  if  a  is  the  coefficient  of  activity  of 
the  solution,  that  is,  the  ratio  of  the  actual  molecular  conductivity  to 
its  value  for  an  infinitely  dilute  solution,  then  for  binary  electrolytes, 
which  are  the  only  ones  considered  in  the  paper,  ^  =  1  +  a.  This 
gives  a  definite  value  for  %  as  the  measurements  of  conductivity  can 
be  carried  out  very  accurately,  and  are  found  to  be  in  close  agreement 
with  each  other.  This  leads  to  the  inference  that  the  establishment 
of  chemical  equilibrium  in  dilute  solution  is  greatly  facilitated  by 
the  passage  through  it  of  alternate  currents,  which  calls  to  mind  the 
assistance  to  the  establishment  of  physical  equilibrium  rendered  by 
mechanical  disturbance. 

The  author  finds  that  the  conductivity,  K,  of  a  dilute  solution  is 
given  by  the  equation — 

K  =  constant  .  (i  -  I)  V  =  a(^l  +  bF  —  1), 

where  P  is  the  percentage  (either  by  weight  or  volume,  the  equation 
being  only  a  first  approximation)  of  dissolved  substance,  and  a  and  b 
are  functions  of  the  pressure  and  temperature  only. 

This  formula  agrees  substantially  with  one  given  by  Ostwald 
(Zeit.  physikal.  Chem.,  2,  36).  It  gives  much  better  results  than  the 
ordinary  quadratic  interpolation  formula,  but  the  author  finds  that  the 
theoretical  formula  obtained  by  proceeding  to  the  second  approxima- 
tion, although  too  complicated  to  be  convenient,  gives  results  which 
are  in  close  agreement  with  those  obtained  experimentally.  Even 
this  formula,  however,  gives  no  explanation  of  the  existence  of  a 
maximum  value  of  the  conductivity,  as  is  observed,  for  example,  in 
the  case  of  lithium  chloride.  The  theory  cannot,  therefore,  be  appli- 
cable to  concentrated  solutions.  G.  W.  T. 

Laws  of  Chemical  Equilibrium.  By  H.  Le  Chatelier  (Gompt. 
rend.,  106,  1008 — 1011). — A  continuation  of  the  discussion  with 
Duhem. 
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Liebrich's  Inactive  Space.  By  R.  Gartenmeister  (Annaleti, 
245,  230 — 235). — The  author  has  repeated  Liebrich's  experiments 
on  the  existence  of  an  inactive  zone  ("  todten  Raum  ")  surrounding 
the  space  in  which  chemical  reaction  takes  place  in  liquids.  He  finds 
that  the  hypothesis  of  this  inactive  zone  is  unnecessary,  as  the  pheno- 
mena in  question  can  be  easily  explained  without  its  aid.  For 
example,  a  test-tube  is  nearly  filled  with  a  mixture  of  sodium  carbo- 
nate and  chloral  hydrate  solution.  It  is  then  closed  with  a  cork  and 
inverted ;  after  five  minutes  have  elapsed  the  mixture  becomes 
cloudy  (owing  to  the  formation  of  chloroform)  except  at  the  upper 
surface  of  the  liquid.  This  remains  clear,  because  the  chloroform 
evaporates  into  the  space  above  the  surface  of  the  liquid.  When  this 
space  is  saturated  with  chloroform  vapour,  then  chloroform  begins  to 
separate  out  in  the  uppermost  layers  of  the  mixture.         W.  C.  W. 

Formation  of  Layers  in  Mixtures  of  Alcohol,  Water,  and 
Salts,  or  Bases.  By  J.  Traube  and  O.  Neuberg  (Zeit.  physihal. 
Chem.,  1,  509 — 515). — Bodlander  was  the  first  to  observe  that  on 
dissolving  ammonium  sulphate  in  mixtures  of  alcohol  and  water,  at 
certain  concentrations,  the  liquid  divides  into  two  well-defined  layers. 
The  authors  find  a  similar  behaviour  with  potassium  and  sodium 
hydroxides  and  carbonates,  sodium  phosphate  and  sulphate,  zinc  and 
magnesium  sulphates,  and  other  salts.  They  have  therefore  examined 
this  phange  in  the  case  of  ammonium  sulphate  under  varying  con- 
ditions of  temperature  and  concentration. 

With  a  solution  containing  340  grams  of  salt  per  litre,  750  c.c.  of 
which  is  mixed  with  250  c.c.  of  alcohol  (99-6  per  cent.),  it  is  found 
that  with  increasing  temperature  there  is  in  the  upper  layer  a  decrease 
in  the  relative  amounts  of  water  and  salt,  and  an  increase  in  that  of 
the  alcohol ;  in  the  lower  layer,  there  is  an  increase  of  water,  but  a 
decrease  of  salt  and  alcohol.  The  change  in  the  composition  of  the 
lower  layer  is,  however,  so  small,  that  within  tolerably  wide  limits  of 
temperature  it  may  be  looked  on  as  constant.  Keeping  the  tempe- 
rature constant,  and  increasing  either  the  amount  of  alcohol  or  salt  in 
solution,  it  is  found  that  in  the  upper  layer  there  is  a  decrease  in  the 
relative  amounts  of  water  and  salt  and  an  increase  in  that  of  the 
alcohol,  in  the  lower  layer  there  is  a  decrease  in  the  alcohol  and  an 
increase  in  the  salt,  the  water  first  increasing  and  then  decreasing. 
In  this  way  the  addition  of  40  grams  of  salt  to  a  litre  produce  about 
the  same  effect  as  the  addition  of  100  grams  of  alcohol. 

Experiments  with  potassium  carbonate  led  to  similar  conclusions'^as 
those  above  quoted.  It  was  not  possible  in  either  case  to  determine 
whether  the  components  of  the  layers  are  present  in  definite  molecular 
proportions,  but  this  appears  likely,  especially  in  the  case  of  tlie  lower 
layer,  the  percentage  composition  of  which  has  a  great  tendency  to 
remain  constant.  H.  C. 

Absorption  of  Gases  by  Grey  Vulcanised  Caoutchouc.     By 

G.  HtJFNEB  (Ann.  Phi/s.  Ghem.  [2],  34,  1—10).— As  the  result  of  a 
series  of  observations  extending  over  a  considerable  period,  the  author 
arrives  at  the  following  conclusions. 

3/2 
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Within  the  limits  of  temperature  from  5°  to  25",  no  defiDite 
absorption  coefficient  of  atmospheric  air  can  be  determined.  An 
apparent  absorption  does  take  place,  and  during  a  series  of  experi- 
ments extending  over  six  months  this  absorption  was  found  to  continue 
at  a  nearly  uniform  rate,  but  the  author  finds  that  it  is  due  to  a 
gradual  disappearance  of  oxygen,  caused  probably  by  slow  oxidation 
of  the  caoutchouc. 

Within  the  temperature  limits  from  15°  to  25°,  there  is  no  per- 
ceptible absorption  of  nitrogen.  At  a  temperature  of  about  — 2°  grey 
vulcanised  caoutchouc  absorbs  about  its  own  volume  of  dry  carbonic 
anhydride.  The  specific  coefficient  of  absorption  of  this  gas  diminishes 
with  increasing  temperature. 

Within  the  limits  of  temperature  from  —2"  to  —13**,  there  was 
found  to  be  no  perceptible  absorption  of  hydrogen,  even  after  the 
caoutchouc  had  been  in  contact  with  the  gas  for  three  months. 

G.  W.  T. 


Inorganic   Chemistry. 


Methods  for  obtaining  Constant  Streams  of  Hydrogen 
Chloride,  Ammonia,  and  Nitrogen.  By  Gr.  Neumann  (/.  pr. 
Chem.  [2],  37,  342—345  ;  compare  Abstr.,  1887,  769).— Hydrogen 
chloride  can  be  generated  in  a  Kipp's  apparatus  by  the  action  of 
ordinary  sulphuric  acid  on  carnallite,  and  ammonia  gas  by  allowing 
a  solution  of  ammonia  to  react  with  solid  potassium  hydroxide. 
When  the  materials  are  exhausted,  the  solution  of  potash  which  is 
formed  may  be  used  for  ordinary  laboratory  purposes  after  it  has  been 
boiled  to  expel  ammonia. 

To  prepare  nitrogen  in  a  Kipp's  apparatus,  it  is  best  to  employ 
cubes  containing  chloride  of  lime  made  according  to  Winkler's  method 
(Abstr.,  1887,  442)  ;  these  are  treated  with  a  .mixture  of  equal 
volumes  of  ammonia  and  water.  The  resulting  gas  contains  sus- 
pended ammonium  chloride  and  other  impurities,  which  may  be 
removed  by  passing  it  through  water,  potash,  and  sulphuric  acid. 

The  author  describes  an  apparatus  for  obtaining  constant  supplies 
of  these  and  other  gases,  which  is  superior  to  Kipp's,  in  that  it  is 
cheaper  and  that  broken  parts  can  be  easily  replaced.  G.  T.  M. 

Hyposulphates.  By  K.  Kluss  (Chem.  Centr.,  1888,  215—216).— 
The  following  hyposulphates  (dithionates)  are  described  : — Bismuth, 
Bi203,So05  +  5H2O;  stannous,  8SnO,S206  +  OHaO;  thorium,  T^SzOe)^ 
-h  4H2O ;  normal  and  basic  chromium  salts,  Cr2(S>06)3l8H2O  and 
3Cro03,4S206  +  24H2O;  uranium  salts  of  the  composition  7UOo,S205  + 
8H2O,  6U02,S205  +  IOH2O,  and  8U02,S205  +  2IH2O  ;  an  ammonium 
salt,(NH4)2,S206,iHoO;  a  beryllium  salt,  5BeO,2S205  +  I4H2O;  ferrous 
hyposulphate,  FeS206  +  7H2O,  and  the  following  basic  ferric  salts, 
8Fe203,S205  4-  I4H2O,  and  3Fe203,S205  +  8H2O.     The  normal  ferric 
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salt  is  unstable  in  the  solid  state.  Normal  copper  liyposulphate, 
CiiS^Oe  4-  SHoO,  and  several  basic  salts,  ^CuCSaOs  +  3  and  -iHoO,  a 
mercury  salt,  5HgO,2S205,  andan  aluminium  salt,  Alo03,3S205+  I8H2O, 
were  also  prepared.  Attempts  to  prepare  hyposulphate  of  zirconium 
and  vanadium  failed.  Hyposulphuric  acid  is  without  effect  on  cerium 
dihydroxide  and  thallium  hydroxide  at  the  ordinary  temperature ; 
on  heating,  the  acid  decomposes  with  evolution  of  sulphur  dioxide, 
which  reduces  the  hydroxide. 

In  the  second  part  of  the  paper,  the  author  discusses  the  isomorphism 
of  the  hypos ulphates,  and  describes  the  preparation  of  different  double 
salts.  Double  salts  of  ammonium  hyposulphate  with  hyposulphates 
of  magnesium,  zinc,  cadmium,  ferrous  oxide  ;  manganous  oxide,  nickel, 
cobalt,  aluminium,  and  copper  are  described.  The  following  iso- 
morphous  mixtures  were  analysed :  barium  with  lithium  and  silver 
salts,  and  thallium  with  sodium,  lithium,  silver,  and  barium  salts. 
There  does  not  appear  always  to  be  such  a  sharply  defined  line 
between  double  salts  and  an  isoraorphous  mixture  as  has  hitherto 
been  supposed.  J.  P.  L. 

Nitrous  Anhydride  and  Nitrosyl  Chloride.  By  A.  Geuther 
{Annalen,  245,  97 — 99). — The  mixture  of  nitrogen  sesquioxide  and 
peroxide  obtained  by  the  action  of  nitric  acid  (sp.  gr.  1*4)  on  arsenious 
oxide,  may  easily  be  separated  by  distillation,  if  the  vapours  are  first 
passed  into  a  fiask  at  30°  before  entering  the  receiver,  which  is 
surrounded  by  ice  and  salt.  The  sesquioxide  boils  at  3*5°.  Its 
specific  gravity  has  been  determined  at  different  temperatures — 


•8°     1-464 
4      1-4555 
1      I-45I 


0°     1-449 

+  1      1-4485 
+  2      1-447 


The    peroxide    boils    at    26°.      Its    specific    gravity   varies   from 
1-5035  at  -5°  to  1-4935  at  0°,  and  1-474  at  15°. 
The  specific  gravity  of  nitrosyl  chloride  is — 

At  -18°  1-433 
-15  1-425 
-12      1-4165 

Nitryl  chloride  does  not  appear  to  exist.  W.  C.  W. 

Action  of  Carbon  Tetrachloride  on  Inorganic  Oxygen  Com- 
pounds free  from  Hydrogen.  By  H.  Quantin  (Gompt.  rend.,  IO6, 
1074 — 1076). — The  various  oxygen  compounds  were  heated  at  different 
temperatures  in  the  vapour  of  the  tetrachloride. 

Barium  and  sodium  carbonates  at  dull  redness  are  completely  con- 
verted into  chlorides  with  evolution  of  carbonic  anhydride  and  carbon 
oxychloride.  Geuther  obtained  a  mixture  of  carbonate  and  chloride 
by  the  action  of  the  tetrachloride  on  the  oxides  of  these  metals,  but 
probably  the  chloride  which  was  formed  melted  and  protected  the 
carbonate  from  the  action  of  the  vapour. 

Carbonic  anhydride,   boric  anhydride,  and  silicic  anhydride  offer 
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similar  resistances  to  the  reducing  action  of  carbon  tetrachloride,  and 

htnce  it  was  of  interest  to  compare  the  behaviour  of  carbonates, 
borates,  and  silicates.  Ferric  and  aluminium  borates  are  completely 
vo'atilised  at;  a  red  heat,  the  boric  acid  being  partially  converted  into 
boron  trichloride  and  partially  volatilised  as  the  anhydride.  Kaolin 
is  distinctly  attacked  under  the  same  conditions.  Silicates  rich  in 
silica  yield  a  small  quantity  of  silicon  tetrachloride,  the  amount 
increasing  with  the  proportion  of  alumina  in  the  silicate. 

Barium  and  potassium  sulphates  at  a  red  heat  are  partially  con- 
verted into  chlorides,  with  formation  of  pyrosulphuryl  chloride, 
carbonic  anhydride,  and  carbon  oxychloride. 

Calcium  phosphate  at  a  red  heat  yields  calcium  chloride  and  phos- 
phorus pentachloride.  By  the  action  of  chlorine  and  carbonic  oxide 
on  the  phosphate  at  a  lower  temperature,  Riban  obtained  phosphorus 
oxychloride.  It  follows  that  the  interaction  of  carbon  tetrachloride 
and  phosphorus  oxychloride  at  a  red  heat  yields  phosphorus  penta- 
chloride. 

Tungsfcic  anhydride  at  dull  redness  yields  the  oxychlorides  WOCI2 
and  WOCI4,  whilst  molybdic  and  uranic  anhydrides  yield  mixtures  of 
chloride  and  oxychloride. 

From  these  results  it  follows  that  oxygen  compounds  which  contain 
no  hydrogen  are  attacked  by  carbon  tetrachloride  at  a  high  tempera- 
ture, the  metal  and  the  non-metal  being  converted  into  oxychloride, 
if  the  latter  can  exist  in  presence  of  excess  of  carbon  tetrachloride. 
The  tetrachloride  is  converted  into  carbonic  anhydride  and  carbon 
oxychloride.  If  the  temperature  is  so  high  that  the  oxychlorides  ai'e 
reduced  by  the  excess  of  the  tetrachloride,  metallic  and  non-metallic 
chlorides  only  are  obtained.  C.  H.  B. 

Sodium  Potassium  Carbonate.  By  L.  Hugounenq  and  J.  Morel 
(Gompf.  rend.,  106,  1158 — 1160). — A  solution  containing  per  litre 
495*9  grams  of  potassium  iodide,  10'3  grams  of  potassium  carbonate, 
77'S  grams  of  sodium  carbonate,  42*0  grams  of  disodium  phosphate,  and 
58*3  grams  of  sodium  chloride,  when  allowed  to  evaporate  spontane- 
ously, yields  large,  transparent,  prismatic  crystals  containing  the  two 
carbonates  together  with  water  of  crystallisation.  They  are  slightly 
efflorescent,  begin  to  melt  at  about  —40°,  and  dissolve  in  their 
own  weight  of  water.  The  crystals  are  monoclinic  prisms,  the 
dominant  face  being  me^,  and  the  ratios  of  the  axes  a  :  6  :  c  = 
07104  :  1-0  :  0-78,  with  an  inclination  of  75°  35'.  When  dissolved  in 
water  and  recrystallised,  the  crystals  have  not  the  same  composition, 
but  contain  a  higher  pix)portion  of  potassium,  and  approximate 
more  closely  to  Margueritte's  salt,  KoC03,6H20  +  2(N'a,C03,6H20). 
The  composition  of  the  original  crystals  agrees  fairly  well  with  the 
formula  K2C03,6H20  -f-  3(Na2C03,6H20),  but  only  w'hen  they  have 
been  formed  under  the  particular  conditions  described  above.  There 
can  be  little  doubt  that  the  crystals  are  not  true  double  salts,  but 
mixtures  of  isomorphous  salts.  C.  H.  B. 

Compound  of  Zinc  Oxide  with  Sodium.  Hydroxide.  By  A. 
M.  CoiMEY  and  C.  L.  Jackson  (7?er.,  21,  1589 — 1590). — When  a  solu- 
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tion  of  zinc  or  zinc  oxide  in  strong  aqueous  soda  is  shaken  with 
alcohol,  the  liquid  separates  into  two  layers.  The  lower,  aqueous, 
layer  is  again  treated  two  or  three  times  with  alcohol,  when  it 
solidifies  to  a  crystalline  mass.  The  alcoholic  solution,  under  circum- 
stances not  yet  determined,  deposits  lustrous  needles  in  conical  or 
spherical  groups.  The  crystals  have  the  composition  expressed  by 
tiie  formula  2:N'aOZnOH  +  7HoO.  They  do  not  melt  at  300",  and  are 
decomposed  by  alcohol,  and  by  water  when  free  alkali  is  not  present. 
The  composition  of  the  crystals  first  mentioned  was  not  determined, 
but  they  seem  to  differ  from  the  other  crystals  only  in  having  a  larger 
amount  of  water  of  crystallisation ;  they  melt  below  100''. 

N.  H.  M. 

Action  of  Sodium  Thiosulphate  on  Cupric  Salts.  By  Gr. 
VORTMANN  (Monatsh.,  9,  165 — 179). — The  compound  obtained  when 
a  solution  of  sodium  thiosulphate  is  added  to  a  solution  of  copper 
sulphate  has  been  investigated  by  many  experimenters,  and  various 
formulae  have  been  assigned  to  it.  The  author's  results  are  as 
follows.  A  greenish-yellow  salt,  Cu.2S203,Na2S203  +  SHgO,  separates 
in  the  form  of  microscopic  prisms  when  saturated  solutions  of  copper 
sulphate  and  sodium  thiosulphate  in  the  proportion  of  1  mol.  of 
copper  sulphate  to  2  mols.  of  sodium  thiosulphate  are  mixed  and 
allowed  to  stand  at  the  ordinary  temperature.  Sodiam  tetrathionate 
is  also  formed.  When,  however,  the  solutions  are  previously  heated 
to  40°  and  then  mixed,  the  temperature  rises  5 — 7°,  and  on  standing 
in  water  at  40°  an  intensely  citron-yellow  salt,  3Cu2S203,2Na2S203  + 
8H2O,  separates  in  the  form  of  microscopic  prisms.  When  this  salt 
is  washed  with  alcohol  and  dried  over  sulphuric  acid,  it  loses 
3  mols.  H2O,  but  if  left  too  long  it  gradually  decomposes.  This 
citron-yellow  salt  can  also  be  prepared  from  the  greenish-yellow 
one  by  continued  washing  with  cold  water,  and  it  is  always  formed 
when  the  solutions  of  copper  sulphate  and  sodium  thiosulphate  are 
warm  or  dilute.  It  is  unstable,  decomposes,  and  becomes  black  on 
standing.  When  boiled  with  water  or  dilute  sulphuric  acid,  it  is 
decomposed  :  3Cu.,S203,2]S'a2S203,8H20  =  3CU2S  +  2:N'a2S04  +  H2SO4 
+  S2  +  2SO2  +  7H2O. 

Attempts  to  prepare  copper  thiosulphate  were  unsuccessful. 

Salts  containing  more  than  1  mol.  of  sodium  thiosulphate  to 
1  mol.  of  copper  thiosulphate,  such  as  Cu9S203,2]S'a2So03  +  4H2O  ; 
Cu2S203,3Na2S203  +  2H2O,  and  Cu2S203,4Na2S203  +  6H2O,  are  best 
obtained  by  mixing  a  solution  of  the  citron-yellow  salt  with  a  solution 
of  the  calculated  quantity  of  sodium  thiosulphate  and  adding  alcohol. 
The  double  salts  separate  as  oily  liquids  which  solidify  when  treated 
with  fresh  quantities  of  absolute  alcohol.  They  are  yellow  to  white, 
crystalline  compounds,  which  are  more  stable  and  less  readily  decom- 
posed  when  boiled  with  water  than  the  salts  described  above.  They  do 
not  decompose  on  keeping,  and  are  readily  soluble  in  water,  but  are 
not  deliquescent.  With  barium  salts,  their  aqueous  solutions  give  a 
white  precipitate,  Cu2S203,2BaS203  +  7H2O,  which  is  soluble  in  hydro- 
chloric acid,  but  almost  insoluble  in  water.  F.  S.  K. 


788  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Vapour- density  of  Aluminium  Chloride  and  the  Valency  of 
the  Elements  ol  the  Aliuninium  Group.  By  L.  ¥.  Nilson  and 
O.  Pettkrsson  (Zeit.  pltyslkal.  Ghem.,  1,  459— 4G4). — Aluminium 
chloride,  when  heated  in  an  atmosphere  of  carbonic  anhydride,  ^ives  at 
a  temperature  a  little  below  835°,  a  vapour- density  agreeing  with  the 
formula  AICI3,  without  any  sign  of  decomposition.  If  heated  above 
935°,  the  chloride  begins  to  attack  the  platinum  vessel. 

Since  for  indium  chloride  the  formula  InCla  has  been  established, 
there  can  be  little  doubt  of  the  trivalency  of  the  aluminium  metals. 
It  is  extremely  probable  that  in  accordance  with  this  view,  gallium 
chloride  has  the  formula  GaCls,  which,  indeed,  Friedel's  experiments 
seem  to  indicate.  H.  C. 

Passivity  of  Iron  and  Nickel.  By  E.  Saint-Edme  (Compt.  rend., 
106,  1079 — 1080). — Commercial  sheet  nickel  is  passive  in  ordinary 
nitric  acid,  whereas  iron  is  only  passive  in  the  fuming  acid ;  but  iron 
in  contact  with  nickel  becomes  passive  in  the  ordinary  acid.  Iron 
becomes  passive  gradually,  but  nickel  is  passive  immediately.  If 
iron  and  nickel  are  introduced  into  the  acid  together,  the  iron  likewise 
becomes  passive  instantly.  Electrolytic  nickel  from  an  ammoniacal 
solution  of  the  chloride  or  sulphate  is  passive  immediately. 

Iron  is  only  passive  when  azotised,  and  loses  its  passivity  if  heated 
in  hydrogen.  Passive  nickel  when  heated  to  bright  redness  in  a 
cuiTent  of  pure  hydrogen  yields  a  small  quantity  of  ammonia  and 
acquires  a  silvery  lustre,  but  remains  passive,  and  hence  it  would 
seem  that  the  nickel  retains  some  of  the  nitrogen  very  tenaciously. 

C.  H.  B. 

Nickel  Ammonium  Oxalate.  By  K.  Kraut  {Annaleii,  245, 
289 — 240). — Nickel  oxalate  dissolves  in  ammonia,  and  the  solution 
deposits  green,  microscopic  crystals  of  the  composition  2NH3,NiC204  -+- 
5H2O.  The  compound  effloresces  on  exposure  to  the  air  and  loses 
3  mols.  H2O.  W.  C.  W. 

Phosphotungstic  and  Arsenotungstic  Acids.  By  F.  Kehrmaxn 
{Annalen,  245,  45 — 57). — The  derivatives  of  phosphotungstic  acid 
have  been  previously  described  by  the  author  (Abstr.,  1887,  777). 
The  arsenotungstic  acid  which  Fremery  obtained  by  addiug  dilute 
sulphuric  acid  to  barium  tungstate  suspended  in  a  solution  of  arsenic 
acid,  is  not  a  homogeneous  compound,  but  consists  of  a  mixture  of 
two  acids.  The  separation  of  the  acids  is  accomplished  by  the  method 
used  for  the  separation  of  the  phosphotungstic  acids  {loc.  cit.). 

u-ArsenoluteotungsHc  acid,  AsHaWgOas  4-  I6H2O,  is  analogous  to  the 
phospholuteotungstic  acid,  and  the  salts  of  the  two  acids  are  iso- 
morphous.  The  potassium  salt,  KaAsWgOss  +  8H.0,  is  triclinic. 
The  acid  is  very  stable  ;  the  arsenic  acid  is  not  reduced  by  sulphuretted 
hydrogen.  W.  C.   W. 

Titanium.  By  T.  Koenig  and  0.  v.  d.  Pfordten  (Ber.,  21, 
1708— 1 716).— 2 'iVamc  acid  trichloride,  TiCls-OH,  is  readily  obtained 
by  mixing  the  theoretical  quantities  of  titanium  chloride  and  36  per 
cent,  hydrochloric  acid,  the  reaction  being  extremely  energetic.     It  is 
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a  yellow,  spongy,  very  deliquescent  mass  which  dissolves  very  readily 
in  water  and  alcohol  with  a  hissing  noise;  it  also  dissolves  in  ether 
with  a  similar  energetic  reaction,  but  when  more  ether  is  added,  a 
white,  deliquescent  compound  is  precipitated.  An  aqueous  solution 
is  tolerably  stable,  but  titanic  acid  is  precipitated  after  continued 
boiling.  When  heated  in  the  dry  state,  it  is  decomposed  into  titanic 
acid  and  titanic  chloride ;  the  same  decomposition  takes  place  when 
it  is  heated  in  a  current  of  hydrogen  or  hydrogen  chloride. 

Titanic  acid  dichloride,  Ti(OH)2Cl2,  is  prepared  by  adding  titanium 
chloride  to  a  slight  excess  of  hydrochloric  acid ;  by  the  action  of 
titanium  chloride  on  the  calculated  quantity  of  36  per  cent,  hydro- 
chloric acid ;  or  by  adding  titanium  chloride  to  the  requisite  quantity 
of  well-cooled  water.  It  is  a  very  voluminous,  yellow,  exceedingly 
deliquescent  mass  or  a  vitreous  solid,  according  to  the  method  of 
preparation.  It  is  soluble  in  alcohol  and  ether,  but  a  white  compound 
is  precipitated  when  an  ethereal  solution  is  strongly  diluted  with 
absolute  ether.  Titanic  acid  separates  when  an  aqueous  solution  is 
boiled.  When  heated  in  tlie  dry  state,  it  is  rapidly  decomposed, 
yielding  titanic  acid  and  hydrogen  chloride. 

Titanic  acid  mono  chloride,  Ti(0H)3Cl,  is  formed  when  the  dichloride 
or  trichloride  is  allowed  to  remain  for  some  time  exposed  to  the  air  at 
the  ordinary  temperature.  Both  compounds  deliquesce,  with  evolution 
of  hydrogen  chloride,  but  at  the  end  of  about  a  month's  time  they 
solidify.  The  product  contains,  approximately,  2  mols.  H2O  after 
remaining  for  two  months  over  sulphuric  acid.  When  placed  in  a 
desiccator  containing  phosphoric  anhydride,  it  loses  I  mol.  H2O  in 
14  days,  and  after  a  long  time  the  anhydrous  compound  is  obtained. 
In  one  experiment  it  was  obtained  in  a  crystalline  form.  It  is  a 
white  compound  which  is  stable  in  the  air,  and  far  less  readily  soluble 
in  water  than  the  dichloride  or  trichloride.  In  order  to  obtain  a  clear 
aqueous  solution  of  the  anhydrous  compound,  a  few  drops  of  hydrogen 
chloride  must  be  added;  titanic  acid  is  precipitated  from  this  solution 
on  boiling.  It  is  insoluble  in  alcohol  and  ether.  When  heated,  it 
yields  titanic  acid,  hydrogen  chloride,  and  water.  F.  S.  K. 

Titaniiim  Trioxide.  By  A.  Pigini  {Ber.,  21,  1391— 1393),  and 
by  A.  Classen  (i^er.,  21,  1519). — A  question  of  priority, 

Thio-derivatives  of  Antimonic  Acid.  By  W,  Feit  and  K. 
KcBiERscHKY  (i^er.,  21,  1660 — 1662), — Attempts  were  made  to  pre- 
pare thio-derivatives  of  antimonic  acid: — (I.)  By  adding  antimpny 
pentasulphide  to  strong  aqueous  soda  until  a  portion  remained  un- 
acted on ;  on  adding  alcohol  to  the  solution,  sodium  tetrathio- 
antimoniate  separated  in  well-formed  tetrahedra,  no  other  compound 
being  formed.  (2.)  By  adding  antimony  sulphotrichloride  to  aqueouss 
soda.  (3.)  By  the  action  of  lead  oxide  on  sodium  tetrathioanti- 
moniate.  (4.)  By  the  action^  of  antimony  oxytrichloride  on  sodium 
sulphide.  (5.)  By  boiling  a  solution  of  sodium  metantimoniate  with 
sodium  sulphide.  In  (2)  and (4)  the  tetrathioantimoniate  was  formed. 
The  author  concludes  that  thio-derivatives  of  antimonic  acid  contain- 
ing less  than  4  atoms  of  sulphur  cannot  exist.  N,  H,  M. 


790  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  Anomalous  Density  of  Liquid  Bismuth.    By  C.  Ludeking 

(Ann.  Fhys.  Chem.  [2],  34,  21). — The  author  tinds  that,  like  water, 
liquid  bismuth  attains  a  maximum  density  just  before  becoming  soHd. 
The  expansion  from  the  point  of  maximum  density  the  author  finds 
from  the  mean  of  two  determinations  to  be  0*0000864,  and  the 
expansion  at  the  moment  of  solidification  to  be  about  3  per  cent,  of 
the  volume,  or  about  a  third  of  that  of  water.  Vincentini  {Atti  U. 
Ace.  Sc.  Torino,  22,  23)  gives  a  value  three  times  as  great  for  the 
instantaneous  expansion,  and  was  unable  to  find  any  expansion  before 
solidification.  He  however  used  a  dilatometer  much  less  delicate  than 
that  employed  by  the  present  author,  and  the  latter  ascribes  the  high 
value  obtained  by  Vincentini  for  the  expansion  on  solidifying,  to  the 
presence  of  air  in  his  dilatometer,  as  he  considers  that  this  could  not 
be  avoided  in  the  method  used  by  him.  Gr.  W.  T. 

Sodium  Platosammonium  Sulphite.  By  W.  Haberland  and 
G.  Hanekop  (Annalen,  245,  235—238). — When  a  solution  of  chloro- 
platinic  acid  is  saturated  with  sulphur  dioxide  and  the  liquid  neutralised 
with  sodium  carbonate,  a  white  precipitate  is  thrown  down  which  is 
soluble  in  hydrochloric  acid.  On  the  addition  of  ammonia  in  excess 
to  the  acid  solution,  rhombic  crystals  of  sodium  platosammonium 
sulphite,  2NH3,Pt(S03]Sra)2  +  5|HoO,,  are  slowly  deposited.  This 
salt  is  analogous  to  the  ammonium  salt  described  by  Peyrone  {Gmelin- 
Kraut's  Handbuch,  3,  1099).  W.  C.  W. 

Rhodium  Sesquichloride.  By  E.  Leidi^  (Compt.  rend.,  106, 
1076 — 1079). — When  rhodium  is  heated  in  chlorine  to  incipient 
redness,  the  lowest  temperature  at  which  the  action  proceeds  readily, 
the  proportion  of  chlorine  in  the  product  never  approaches  that 
existing  in  the  sesquichloride,  and  is  less  the  higher  the  temperature. 
With  a  rapid  current  of  chlorine  at  bright  redness,  a  deposit  with 
the  colour  of  peach-blossom  forms  on  the  cold  part  of  the  tube,  but  it 
is  a  product  of  dissociation,  and  its  composition  is  variable.  At  350° 
or  440°,  chlorine  attacks  rhodium  very  slowly. 

Fellemberg's  method  of  heating  rhodium  sulphide  in  chlorine 
yields  no  definite  results,  and  a  temperature  sufficient  to  secure  the 
complete  expulsion  of  the  sulphur  decomposes  the  chloride.  The 
action  of  sulphuric  acid  on  the  rhodiochlorides  yields  rhodium 
sulphate,  and  not,  as  Glaus  states,  rhodium  chloride. 

Hydrated  rhodium  sesquichloride,  or  hydrated  ammonium  rhodio- 
chloride,  when  heated  in  pure  and  dry  nitrogen  at  440°,  yields  only 
rhodium  sesquioxide,  hydrogen  chloride,  or  hydrogen  chloride  and 
ammonium  chloride  being  evolved. 

The  best  method  of  obtaining  anhydrous  rhodium  sesquichloride  is 
to  heat  the  alloy,  RhSug,  described  by  Debray  (Abstr.,  1887,  779), 
in  a  current  of  chlorine  at  44:0°,  a  temperature  at  which  the  chloride 
does  not  dissociate.  Stannous  chloride  volatilises.  The  product  is 
allowed  to  cool  completely  in  a  current  of  chlorine,  and  this  gas  is 
then  displaced  by  carbonic  anhydride.  Rhodium  sesquichloride  thus 
obtained  is  a  brick-red  powder,  which  retains  the  crystalline  form  of 
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the  allov.  The  results  of  the  analyses  agree  exactly  with  the  formula 
RhjCle. ' 

The  author  has  prepared  and  examined  a  number  of  rhodio- 
chlorides. 

Ammonium  rhodiochloride,  Rh2Cl6,6N'H4Cl  +  SHjO,  has  the 
crystalline  form  described  by  Keferstein.  The  author  was  unable  to 
obtain  the  chloride,  Rh2Cl6,4N'H4Cl  4-  2H2O,  described  by  both 
Vauquelin  and  Claus,  who,  however,  differ  considerably  in  their 
description.  The  sodium  salt  has  the  composition  RhsClenGNaCl  + 
I8H2O.  The  potassium  salt,  E/haClej-iKCl,  crystallises  in  the  rhombic 
system  as  stated  by  Berzelius,  but  it  contains  no  water.  The 
hydrated  chloride,  Rh2Cl6,6KCI  +  6H2O,  described  by  Claus,  could 
not  be  obtained.  C.  H.  B. 
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Phosphorescent  Blende.  By  A.  Yernedil  (Gompt.  rend.,  106, 
1104 — 1107). — ]S"atural  hexagonal  crystals  of  blende  have  com- 
paratively feeble  phosphorescent  properties.  If  natural  zinc  sulphide 
is  distilled  in  a  slow  current  of  hydrogen  some  hydrogen  sulphide  is 
evolved,  and  small  hexagonal  crystals  of  zinc  sulphide  are  obtained, 
which  show  a  brilliant  green  phosphorescence.  The  same  result  is 
obtained  by  distilling  artificial  zinc  sulphide,  but  non-phosphorescent 
hexagonal  crystals  are  also  obtained.  The  crystals  which  form 
in  the  front  part  of  the  tube  always  show  the  most  brilliant  phos- 
phorescence. 

The  phosphorescence  is  not  due  to  impurities  in  the  hydrogen,  nor 
yet  to  impurities  derived  from  the  tube,  since  the  same  results  are 
obtained  if  the  zinc  sulphide  is  heated  in  a  platinum  boat.  Varia- 
tions of  temperature  between  an  orange-red  heat  and  a  full  white 
heat  are  without  influence,  and  variations  in  the  velocity  of  the 
current  of  hydrogen  likewise  have  no  material  effect. 

If  zinc  sulphide  is  heated  in  a  platinum  dish  in  a  stationary 
atmosphere  of  hydrogen,  hydrogen  sulphide  is  evolved  and  some 
metallic  zinc  is  obtained,  and  the  product  is  not  phosphorescent. 
With  a  moderately  rapid  current  of  gas,  the  phosphorescence  appears, 
and  with  a  rapid  current  the  same  results  are  obtained  as  when 
the  zinc  sulphide  is  in  contact  with  the  sides  of  the  tube. 

C.  H.  B. 

Analyses  of  Franklinite.  By  G.  C.  Stone  (Zeit.  Kryst.  Min., 
14,  291—292,  from  School  of  Mines  Quarterly,  8,  148— 152).— The 
author  has  analysed  a  series  of  specimens  picked  from  ore  from  the 
two  mines  of  the  ]S"ew  Jersey  Zinc  and  Iron  Company,  in  Sussex  Co., 
New  Jersey.  The  ore  from  the  Sterling  Hill  Mine,  near  Ogdens- 
burg,  is  mostly  franklinite  with  calcite  and  some  zincite,  whilst  that 
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from  the   Taylor  mine  at  Franklin  Furnace  is   mainly   franklinite. 

willeniite,  and  zincite.     Analysis  gave  the  following  results  :  — 


la. 

lb. 

ila. 

114. 

He. 

lid. 

Fe^Oa 

Mn203    . .  . 

MnO 

ZnO 

0-44 

6-50 
93-28 

0-36 

5-54 
94-30 

67-38 

16-38 
16-28 

66-34 

12-31 
20-26 

60-52 

6-79 

12-81 

19-44 

56-57 
10-52 
16-37 
15-91 

Totals  .... 
Sp.  gr 

100  -22 
5-53 

100 -20 
5-51 

100-04 
5-21 

98-91 
5-07 

99-56 
5-19 

99-37 
5  14 

I.  Zincite,  a,  dark-red  grains  ;  b,  dark-red  round  lamellar  mass. 
II.  Franklinite.  Of  this  mineral,  the  author  finds  two  distinct 
varieties,  both  corresponding  with  the  general  formula  RO,R203.  One 
variety  (Ila  and  b  from  Sterling  Hill)  has  a  dull  lustre,  and  dissolves 
with  difficulty  in  hydrochloric  acid  without  an}'  evolution  of  chlorine, 
whilst  the  other  (lie  and  d  from  Taylor  mine)  has  more  lustre,  and 
dissolves  very  readily  in  hydrochloric  acid  with  evolution  of  chlorine, 
"i'he  following  are  analyses  of  willeniite  from  the  Taylor  mine : 
a,  nearly  white,  dull ;  b,  pale-green,  vitreous ;  c,  orange,  dull ; 
d,  gfeenish-yellow  to  bright-yellow,  vitreous ;   e,  dark-red,  dull. 


Ilia. 

III6. 

IIIc. 

llld. 

Ille. 

SiOo 

ZnO 

27-20 

65-82 

6-97 

0-23 

26-92 

65-04 

7-78 

0-51 

28-30 

66-68 

4-92 

0-31 

27-48 

63-88 

8-33 

0-49 

27  14 

64-38 

MnO 

FeO 

6-30 
1-24 

Totals  .... 
Sp.gr 

100-22 
4-19 

100-25 
4-19 

100-21 
4-18 

100-18 
4-16 

99-06 
413 

Tephroi 
3 

te  gave  the 

5102.           Mn 
U-t)3        49- 

following  re 

0.          ZnO. 
80        5-74 

suits : — 
FeO. 
3-33 

MgO. 
1016 

T( 

9^ 

)tal. 
)-66 
B. 

H.   B. 

Pseudomorph  of  Manganite :  Artificial  Formation  of  Pyro- 
lusite.  By  A.  Gorgkq  (Compt.  rend.,  106,  1101— 1104).— \y hen 
manganite,  Mn203,H20,  is  heated  for  about  seven  hours  at  270 — 3lU'^, 
in  presence  of  air,  it  is  completely  converted  into  the  peroxide.  With 
the  crystallised  mineral,  the  change  requires  a  longer  time.  The 
crystals  retain  their  metallic  lustre,  but  the  colour  changes  from 
violet  to  iron-grey.  The  hardness  3*0  is  sensibly  equal  to  that  of 
pyrolusite,  and  a  similar  agreement  is  observed  between  the  specific 
gravities.  Direct  measurements  show  that  the  crystals  retaiu  their 
original  form.      It   follows    that   under   the    conditions    described, 
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polianite  is  obtained  as  a  pseudomorph  after  manpfanifce.  In  other 
words,  manganese  peroxide  has  been  prepared  artificially  with  a  form 
and  properties  common  in  the  natural  mineral. 

Direct  experiment  shows  that  the  conversion  of  manganite  into  the 
peroxide  by  heating  in  contact  with  air  is  practicable  on  a  large 
scale,  with  a  corresponding  increase  in  the  oxidising  value.  The 
mineral  must  be  heated  gradually,  so  that  the  water  is  expelled 
slowly,  otherwise  the  absorption  of  oxygen  is  comparatively  small. 
BrauTiite,  hausmannite,  and  psilomelane  do  not  absorb  oxygen  in 
notable  quantity  between  200°  and  425°.  Manganous  carbonate 
under  these  conditions  oxidises  slowly  and  incompletely. 

C.  H.  B. 

Lansfordite,  a  New  Mineral.  By  F.  A.  Genth  (Zeit.  Kryst. 
Mi}i.,  14,  255 — 256). — This  interesting  mineral  was  found,  in  small 
stalactites,  in  a  fissure  in  the  roof  of  a  gallery  in  the  Lansford  anthracite 
mine,  near  Tamaqua,  in  Schuylkill  Co.,  Pennsylvania.  The  stalac- 
tites are  white  and  transparent,  and  exhibit  crystalline  structure. 
Their  hardness  is  2*5,  and  their  sp.  gr.  1"692.  Analysis  gave  results 
corresponding  with  the  formula  3MgC03,Mg(OH)3  +  2IH3O. 

B.  H.  B. 

Occurrence  of  Thenardite  in  Russia.  By  W.  Markownikoff 
(J.  Buss.  Chem.  Soc,  1887,  245— 252).— It  is  known  that  in  the 
bitter  lakes  of  South  Eastern  Russia  (on  ithe  north  of  the  Caspian 
Sea,  and  east  of  the  mouth  of  the  Volga)  sodium  sulp'hate  occurs  in 
solution,  and  in  1884  the  author  showed  that  the  principal  constituent 
is  astrachanite-;  he  has  now  ascertained  that  anhydrous  sodium 
sulphate,  thenardite,  also  occurs  in  a  nearly  pure  state,  being  formed 
in  the  lakes  under  the  influence  of  the  high  summer  temperature. 
The  author  finds  that  the  quantity  of  magnesium  (and  of  astra- 
chanite) in  the  salts  (A)  is  greater  near  the  delta  of  the  Volga,  and 
less  (B)  as  we  proceed  in  an  easterly  direction  ;  this  is  shown  by  the 
following  analyses : — 


Insoluble 

Na2S04. 

MgS04. 

CaS04. 

NaCl, 

residue. 

H2Q. 

Total. 

(A.)  74-95 

3-97 

1-44 

:2-62 

0-89 

17-00 

■99-88 

(B.)  96-31 

0-69 

0-22 

2-31 

0-29 

0-10 

99-92 

Thenardite  is  also  found  in  fthe  Caucasus ;  this,  however,  is  not  of 
recent  date,  like  that  from  the  Astrachan  lakes,  but  belongs  to  a 
former  geological  epoch.     A  sample  was  analysed  by  the  author :— ^ 

Naj!S04.  CaS04.  H^O.  Total. 

99-69  0-28  0-15  100-12  per  cent. 

Thenardite  is  also  found  in  the  Kirgisian  mountain,  Tchaptchali, 
between  rock  salt  layers,  in  the  permian  formation.  The  author 
thinlis  that  the  occurrence  of  thenardite  in  the  said  lakes  is  due  to 
the  contact  of  water  with  these  layers,  as  ithe  mother-liquor  from 
which  thernadite  is  deposted,  according  to   his   ataalyses,  does  not 
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contain  a  sufficient  quantity  of  magnesium  salt  to  warrant  the 
asanmption  that  it  has  been  formed  by  double  decomposition  from 
magnesium  sulphate  and  sodium  chloride.  B.  B. 

Dihydrothenardite,  a  New  Mineral.  By  W.  Maekowxikoff 
(J.  Buss.  Chem.  Soc,  1887,  252— 254).— This  salt,  N"a,S04  +  2H,0, 
has  been  found  in  the  Lake  Gori,  of  the  Tiflis  Government.  It  is 
found  on  the  shore  as  a  layer,  1  cm.  in  thickness,  and  is  even  in  out- 
ward appearance  different  from  astrachanite,  thenardite,  and  mira- 
bilite.  Its  structure  appears  to  be  crystalline,  the  fracture  is  colour- 
less, but  the  surface  is  opaque  fi'om  slight  efflorescence,  which,  how- 
ever, does  not  go  on  very  q^uickly.  Its  analysis  gave  the  following 
result : — 

Water  at  250'='.       H^a.^SO^.  NaCl.  Total. 

16-15  81-18  0-98  98-32 

The  diifference  from  100°  is  due  to  traces  of  clay,  gypsum,  and 
magnesium  sulphate.  The  crystalline  form  was  determined  by 
G.  N.  Wyrouboff,  of"  Paris,  who  in  vain  tried  to  obtain  this  neAV 
hydrate  artificially.  In  the  purest  sample,  19-6  per  cent,  of  water 
was  found  (instead  of  20-2  as  required  by  theory).  The  crystals  are 
raonoclinic  ;  a  :  h  :  c  =  0-4651  ;  1  :  0-7194 ;  7  =  lOl''  5'.  It  is  probable 
that  salt  A  quoted  in  the  preceding  paper  consists  chiefly  of  di- 
hydrothenardite. B.  B. 

PharmacQlite.  By  H.  Dufet  (Gompt  rend.,  106,  1238—1240). 
— A  vessel  containing  a  solution  of  disodium  arsenate  was  placed 
inside  a  vessel  containing  a  solution  of  calcium  nitrate,  water  was 
added,  and  the  two  salts  were  allowed  to  mix  by  diffusion.  Under 
these  conditions  well-defined,  monoclinic  prisms  of  pharmacolite  are 
obtained,  identical  in  form  with  the  crystals  described  by  Haidinger 
and  Schrauf.  They  have  the  composition  CaHAsO^  -f-  2HoO,  not 
2CaHAs04  -+-  5HoO,  as  stated  by  Klaproth  and  by  Rammelsberg,  and 
they  are  isomorphous  with  brushite,  CaHPOi  -f  2H2O.  Details  of 
the  measurements  of  the  crystals  are  given.  C.  H.  B. 

A  Crystallised  Slag.  By  F.  Fouque  (ZeiL  Kryst.  Min.,  14,  283 
— 284,  from  Bull.  soc.  fran.  min.,  9,  287). — A  slag  from  the  St. 
Nazaire  Works  contained  a.  crystallised  substance,  whose  form  was 
cubic,  whilst  its  optical  properties  were  partly  those  of  a  positive 
uniaxial  crystal  and  partly  anomalous.  Its  hardness  was  less  than  5, 
and  its  sp.gr..  2-91.     Analysis  gave  the  following  results  : — 

SiOj.  AI2O3.  CaO.  MgO.         FegOa,  Total. 

37-60         12-26        40-11         9'33         trace        9930 

This  composition  is  nearly  that  of  melilite,  which,  however, 
contains  less  silica,  and  has  a  negative  double  refraction.  It  also 
invariably  contains  ferric  oxide  and' alkalis.  B.  H.  B. 
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Spodumene  from  Brazil.  By  P.  Jannasch  (JaJirh.  f.  Min.,  1888, 
1,  Mem.,  196 — 201). — The  author  has  made  a  very  careful  analysis  of 
transparent,  yellowish-green  spodumene  from  Brazil,  the  results 
being  as  follows  : — 

SiOs.       ALOg.     FeO.     MnO.     CaO.     LisO.    Na^O.     H2O..      Total. 
64-32     2779    0-67     trace     0'17     7'45     0-55     0*12     101-07 

The  sp.  gr.  is  3-174.  These  analytical  results  are  in  accord  with 
Doelter's  formula  for  spodumene,  Li(]N'a)'2Al2Si40i2.  Compared  with 
recent  analyses  of  spodumene,  this  analysis  shows  the  highest  per- 
centage of  lithia  and  the  lowest  of  soda.  B,  H.  B. 

Products  of  the  Alteration  of  Rhodonite.  By  A.  H.  Chester 
(Jahrh.  f.  Min.,  1888,  i,  Mem.,  187 — 190). — A  specimen  of  manganese 
ore,  resembling  v.  Kobell's  klipsteinite,  was  found  by  the  author  to 
be  an  altered  rhodonite.  The  results  of  the  analysis  of  the  portion 
soluble  in  hydrochloric  acid  (16)  and  of  the  insoluble  portion  (la) 
are  given.  The  substance  is  undoubtedly  Sb  mixture  of  two  minerals, 
the  soluble  one  being  formed  by  the  combination  of  the  other  with 
oxygen  and  water. 


la. 

15. 

lla. 

IIS. 

III. 

SiOg 

26-22 

15-54 

6-44 

0-75, 

0-90 

4-24 

30-07 

7-95 

7-94 

43-31 

15-49 

8-44 

2-20 

11-74 

0-23 

1-82 
4-89 
4-74 
4-65 

2-25 

48-75 

MnO 

30-66 

FeO   

10  -85 

CaO   

6-21 

MffO 

0-91 

Mn^Oa 

FeaO^,  + 
COo .... 

Al^Oa 

.    .    

1-70 

H2O 

0-80 

Total. 

100  05 

— 

99-76 

99^-88> 

The  analysis  shows  that  the  insoluble  portion  consists  of  rhodonite  in 
which  FeO'  is  substituted'  for  a  portion  of  the  MnO,  and  that  the 
soluble  portion  is  wad.  The  mineral  is  therefore  merely  a  mixture  of 
these  two. 

A  mineral  from.  Cumberland,  Rhode  Island,  known,  as  marceline, 
was  analysed  in  the  same  way.  The  insoluble  portion  (lla)  is  rhodonite, 
in  which  MnO  is  largely  replaced  by  FeO  and  MgO.  The  soluble 
portion  (116)  is  wad  containing  a  large  portion  of  lime  and  magnesia. 

A  specimen  of  so-called  photicite  (Analysis  III)  from  Cumberland, 
Rhode  Island,  is  obviously  nothing  more  than'  a  slightly  altered 
rhodonite.  None  of  these  three  minerals  therefore  deserves' a  special 
name  ;  they  should  all  be  classed  as  more  or  less  altered  rhodonite. 

B.  H.  B. 

Clay  Slate  and  Sericite  Slate.  By  A.  v..  Geoddeck  (Jahrb.  f. 
Min.,  1888,  i,  Ref.,  415 — 417;  from  JaJirb.  lc..jpreuss..geol.  Landes-anst. 
fur  1885, 1 — 52). — The  author  gives  17  analyses  of  clay  slates  from  the 
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Upper  Harz.  The  microscopical  examination  showed  that  the  Culm 
clay  slate  and  the  Devonian  clay  slate  contained  qnartz,  a  sericite- 
mica,  and  a  chloritic  mineral  as  principal  constituents.  Carbonaceous 
matter,  carbonates,  and  needles  of  rutile  were  also  observed.  Black 
vein-clay  (the  soft  chiy  lying  between  the  ore  and  the  sides  of  the  vein) 
exhibits  as  a  rule  the  same  mineralogical  constitution.  The  coloured 
vein-clays  consist  only  of  quartz  and  sericite,  needles  of  rutile,  and  a 
quantity  of  iron  ore  (goethite  ?).  The  alteration  of  clay  state  to  vein- 
clay  seems  to  be  due  to  a  decrease  of  the  chloritic  constituents,  which  in 
the  former  average  16'54  per.  cent.,  and  fall  to  4* 37  per  cent,  in  the 
black  vein-clay  and  to  zero  in  the  coloured  variety.  B.  H.  B. 

Analysis  of  Roncegno  Water.  By  M.  Glaseb  and  W.  Kalmann 
(Ber.,  21,  1687— 1639).— The  water  from  Roncegno  (South  Tyrol) 
is  yellow  from  the  presence  of  ferric  sulphate.  The  following  numbers 
which  show  the  weight  in  grams  per  litre  of  water  at  18"  of  the  several 
constituents  form  the  mean  of  two  series  of  analyses  : — 

SiOo.  SOg.  AS2O5.  P2O5.  CI.  CuO.  FeO. 

0-1283      4-4675       01621       0'0123      0-0027      0-0037      0-0303 

Fe.Og.  MnO.  CoQ.  NiO.  Al^jOg.  CaO. 

1-2495       0-1087      0-0114      0-0381       0-4343      0-7821 

MgO.  K2Q.  NaoO.  Organic  matter. 

0-1210  0-0163  0-1270  0-2246 

Total  solids  =  7-9396^  sp.  gr.  =  1-00748  at  18°.  N.  H.  M. 


Organic    Chemistry. 


Volatility  of  Poly-oxygen  Carbon- compa-unds.  By  L.  Henry 
(Compt.  rend., 106,  1089 — 1092). — A  comparison  of  the  boiling  points 
of  hydrocarbons,  ketones,  and  polyketones  show^s  that  a  double  substi- 
tution of  O  for  H2  causes  a  much  smaller  proportional  increase  in  the 
boiling  point  than  a  single  substitution  in  the  same  part  of  the  hydro- 
carbon-chain. The  second  substitution  of  0  for  H2  in  a  hydrocarbon 
in  the  same  portion  of  the  chain  as  the  first  substitution  causes  a  very 
much  smaller  rise  in  the  boiling  point.  This  is  well  shown  by  the 
following  compounds : — 


B.p. 

Normal  butane +    1° 

Methyl  ethyl  ketone  . .  78 

Diacetyl 88 


B.p. 

Normal  pentane 39° 

Methyl  propyl  ketone  .         101 
Acetylacetone 137 


Hexane 68"^ 

Methyl  butyl  ketone  . .        127 
Acetonylacetone   187 

In  the  butane  series,  the  first  substitution  increases  the  molecular 
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weioflit  24*13  per  cent.,  and  the  absolute  boiling  point  2810  per  cent., 
whilst  the  second  substitution  raises  the  molecular  weight  19"44  per 
cent.,  but  the  boiling  point  only  2*84  per  cent. 

Methyl  ethyl  ketone  and  pentane  have  the  same  molecular  weight, 
but  the  substitution  of  0  for  Ha  in  the  latter  raises  the  boiling  point 
04°,  but  in  the  former  only  10°. 

It  follows  that  the  simultaneous  presence  of  several  oxygen-atoms 
in  the  same  part  of  the  molecule  tends  to  reduce  the  boiling  point. 

C.  H.  B. 

Volatility  of  Oxygenised  Carbon-compounds.  By  L.  Henry 
(Compt.  rend.,  106,  1165 — 1167).— The  influence  of  oxygen  in 
increasing  the  volatility  of  carbon-compounds  is  most  strongly 
marked  when  two  atoms  of  oxygen  are  directly  united  with  one  atom 
of  carbon  as  in  carbonic  anhydride.  The  conversion  of  methane  into 
carbonic  anhydride  increases  the  molecular  weight  by  175  percent., 
but  the  absolute  boiling  point  by  only  77'06  per  cent.  When  the  two 
oxygen-atoms  are  united  separately  to  different  carbon-atoms,  as  in 
the  group  — CO — CO — ;  the  latter,  however,  being  in  direct  union 
with  one  another,  the  effect,  although  smaller,  is  still  strongly  marked. 
The  conversion  of  normal  butane  into  diacetyl  raises  the  molecular 
weight  48*27  per  cent,  and  the  absolute  boiling  point  .31*75  per  cent. 
The  volatilising  effect  is  still  evident  when  the  two  carbon-atoms  are 
separated  by  a  third  carbon-atom  as  in  the  chain  — CO — CH?. — CO — , 
but  it  disappears  when  two  atoms  intervene.  The  conversion  of 
normal  pentane  into  acetylacetone  raises  the  molecular  weight  38*88 
per  cent,  and  the  absolute  boiling  point  32*25  per  cent.  Hexane  and 
methyl  propyl  ketone  have  the  same  molecular  weight,  but  the  conver- 
sion of  the  former  into  acetylacetone  raises  the  absolute  boiling 
point  9*62  per  cent.,  whilst  the  corresponding  substitution  in  the 
hydrocarbon  causes  an  increase  of  17*30  per  cent. 

The  volatilising  influence  of  nitrogen  is  greater  than  that  of 
oxygen,  but  it  is  affected  to  a  much  greater  extent  by  separation  of 
the  carbon-atoms  with  which  the  nitrogen- atoms  are  united. 

C.  H.  B. 

Action  of  Feeble  Bases  on  Nitroethane.  By  N".  Sokoloff  (/. 
Buss.  Ghem.  Soc,  1887,  384 — 387). — In  a  former  paper,  the  author 
noticed  that  the  action  of  ammonia  in  alcoholic  solution  on  nitro- 
ethane gave  rise  to  a  compound,  CeHgNO,  and  now  he  finds  that  a 
large  quantity  of  ethaldehyde  is  formed  at  the  same  time.        B.  B. 

Some  Properties  and  Transformations  of  Dimethylallene 
(Reboul's  Valerylene).  By  A.  Albitzky  (/.  Buss.  Chem..  Soc,  1887, 
864— 368).— Bromide  of  trimethylethylene  (b.  p.  115—125°)  was  pre- 
pared by  the  action  of  bromine  on  dimethyl  ethyl  carbinol,  and  this,  by 
treatment  with  alcoholic  potash,  gave  trimethylethylene.  The  bromide 
of  trimethylethylene  was  heated  in  sealed  tubes  for  12  hours  at  165°  with 
thrice  its  bulk  of  alcoholic  potash  of  50  per  cent.,  and  some  solid  potash. 
The  contents  of  the  tubes,  after  being  distilled  on  the  water-bath,  were 
decomposed  by  water,  and  the  upper  oily  layer  was  washed  with 
water,  and  dried  over  sodium  sulphate.     On  repeated  distillation  over 
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caiiRtic  potash  and  metallic  sodiuin,  the  hydrocarbon  was  obtained  as  a 
liquid  boiling  at  40*5 — 41  5°.  The  yield  is  one-third  of  the  theoretical. 
It  is  dimethylallene,  CsHg.  Its  density  (water  at  4"  =  1)  at  (f 
=  07525,  at  17°  =  0-6970,  at  20°  =  06940.    Coefficient  of  dilatation 

A  —  1 
between  0°  and  20°  =  0-0014.     Optical  constants :   — ^^j^—=  0-57477, 

A  —  1 

p  =  39-08.      Calculated,    34-62;    difference,    4-46.      Lorenz's 

formula,   ^^^^^,  =  0-34829,   P~=^,  =  23-68.      Calculated. 

20"31 ;  difference,  3-37.  Two  double  linkings  require  a  difference  of 
3- 18.  Oxidation  with  chromic  mixture  at  the  ordinary  temperature 
after  25  days  yielded  acetone  and  acetic  acid.  The  structure  of 
dimethylallene  is  therefore  CMcziCiCHa.  Sulphuric  acid,  sp.  gr. 
1-64,  at  the  ordinary  temperature  yielded  methyl  isopropyl  ketone 
and  probably  also  divalerylene  hydrate  or  trivalerylene.  Dilute  acid 
gives  no  better  result.  B.  B. 

Isomeric  Change  of  Hydrocarbons  of  the  Acetylene  Series 
by  Heating  them  with  Alcoholic  Potash.  By  A.  Favorsky  (/. 
Buss.  Ghem.  Soc,  1887,  414— 427).— Methyl  ethyl  ketone  was  acted 
on  with  phosphorus  pentachloride,  and  the  chloride,  CHsMe'CMeCU, 
obtained  was  heated  in  a  sealed  tube  with  alcoholic  potash  at  170*^.  a 
temperature  which,  according  to  Kutscheroff,  is  best  adapted  for  the 
formation  of  ethylacetylene.  The  hydrocarbon  obtained  on  distilling 
the  contents  of  the  tubes  did  not  reduce  ammoniacal  silver  or  cuprous 
chloride  solution,  and  when  heated  with  sulphuric  acid,  crystals  of 
hexamethylbenzene  (m.  p.  163-5°)  were  obtained.  This  shows  that  in- 
stead of  ethylacetylene,  CH3*CH2*C:CH,as  expected,  dimethylacetylene, 
CHg'C-C'CHa,  is  formed  ;  ethylacetylene  is  obtained,  however,  if  dry 
potassium  hydroxide  is  substituted  for  its  alcoholic  solution.  When 
pure  ethylacetylene  is  heated  with  pure  ethyl  alcohol,  no  isomeric 
change  takes  place,  showing  that  alcohol  alone  has  not  caused  the 
change.  If,  however,  the  hydrocarbon  is  heated  for  16  hours  at  170° 
with  alcoholic  potash,  it  will  be  found  to  be  converted  into  dimethyl- 
acetylene,  as  is  shown  by  the  formation  of  hexamethylbenzene 
(m.  p.  1635°)  when  it  is  treated  with  sulphuric  acid  (5  to  1  water) ; 
ethylacetylene  under  these  circumstances  does  not  give  hexamethyl- 
benzene. These  facts  show  that  the  isomeric  change  has  taken  place 
under  the  influence  of  alcoholic  potash. 

In  order  to  subject  propylacetylene  to  the  action  of  alcoholic  potash, 
the  product  of  the  action  of  phosphorus  pentachloride  on  methyl  propyl 
ketone,  CH3-CCl2*CH2*CH2-CH3,  was  purified  and  heated  with  alcoholic 
potash  at  120°.  The  propylacetylene,  CH3-CH2-CH2-C;CH,  obtained, 
was  purified  by  converting  it  into  the  cuprous  compound,  decomposing 
the  latter  with  hydrochloric  acid  and  distilling.  The  purified  hydro- 
carbon was  then  heated  with  alcoholic  potash  at  170°,  when  it  was 
found  to  be  converted  into  the  isomeric  methylethylacetylene, 
CH3-CH2'C:C*CH3,  which  gives  no  precipitate  with  ammoniscMl 
cuprous  or  silver  solutions  and  boils  at  55-5 — 56°.     The  same  product 
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is  obtained  by  the  direct  action  of  alcobolic  potash  at  170°  on  the 
chloride.  On  oxidation  with  chromic  mixture,  methylacetylene  yields 
acetic  and  propionic  acids  ;  with  sulphuric  acid  (1  water  to  5  of  acid), 
methyl  propyl  ketone  was  obtained,  so  that  the  above  formula  is  con- 
firmed. The  isomeric  change  begins  to  take  place  at  as  low  a 
temperature  as  30 — 40°. 

When  isopropylacetylene,  as  a  hydrocarbon  of  the  acetylene  series 
containing  a  secondary  radicle,  was  heated  with  alcoholic  potash  at 
150°,  dimethylallene,  CMeaiCiCHs,  was  obtained  ;  this  was  proved  to 
be  identical  with  that  obtained  from  trimethyletbylene.  According 
to  the  author's  theoretical  views,  a  hydrocarbon  of  the  acetylene 
series  containing  a  tertiary  group  should  not  be  altered  by  alcoholic 
potash.  In  order  to  prove  this,  hexoylene,  CMea'CiCH,  was  prepared 
from  the  dichloride  from  pinacoline  by  heating  it  with  alcoholic  potash 
at  140° ;  the  hydrocarbon  boils  at  39°,  and  gives  both  silver  and  cuprous 
compounds  like  a  true  acetylene.  When  heated  with  alcoholic  potash, 
first  for  8  hours  at  170°,  and  then  again  for  16  hours  at  200",  no 
alteration  takes  place.  The  isomeric  change  of  monosubstituted 
acetylenes  by  the  action  of  alcoholic  potash  is  found  to  depend  not 
only  on  their  structure,  but  also  on  their  molecular  weight;  capryli- 
dene,  for  example,  is  obtained  even  at  150°  (Behal),  whereas  ethyl- 
acetylene  and  propylacetylene  are  easily  converted  into  isomerides 
under  the  same  conditions.  B.  B. 

Pyrrolylene  Tetrabromides.  By  G.  Ciamician  and  G.  Magnanini 
(Ber.,  21,  1430 — 1434), — The  authors  have  repeated  Ciamician  and 
Magnaghi's  work  (Abstr.,  1886,  521),  with  the  result  that  Grimaux 
and  Cloez'  conjecture  (Abstr.,  1887,  789)  as  to  the  source  of  the 
pyrrolylene  (erythrene)  tetrabromide  melting  at  38 — 39°  is  shown  to 
be  untenable.  Pyrrolylene,  obtained  from  erythrol,  was  brominated 
in  the  cold,  and  the  product  freed  from  excess  of  bromine  by  a  current 
of  air  was  extracted  with  light  petroleum,  in  which  Henninger's  tetra- 
bromide (m.  p.  118 — 119°)  is  practically  insoluble.  On  spontaneous 
evaporation  of  the  solution,  an  oil  was  obtained  which  solidified  in  a 
freezing  mixture,  and,  after  removal  of  a  small  quantity  of  adhering 
oil,  crystallised  from  light  petroleum  in  colourless  tables  melting  at 
38 — 39° :  hence  the  tetrabromide  of  lower  melting  point  is  a  direct 
product  of  the  bromination  of  pyrrolylene.  The  proportion  in  which 
the  isomeric  tetrabromides  are  formed  is  not  always  the  same,  and 
the  quantity  of  the  tetrabromide  melting  at  38 — 39°  obtained  in  these 
experiments  was  less  than  in  those  of  Ciamician  and  Magnaghi.     > 

Pyrrolylene  tetrabromide  (m.  p.  118 — 119°)  crystallises  in  mono- 
clinic  forms :  a:h:c  =  2-63485  :  1  :  2-333815  ;  ;3  =  80°  55'.  It  is 
not  converted  into  its  isomeride  by  prolonged  heating  with  excess  of 
bromine  at  100°,  and  when  distilled  at  180 — 181°  under  60  mm. 
pressure,  yields  a  distillate  from  which  traces  only  of  the  tetrabromide 
of  lower  melting  point  could  be  extracted  by  light  petroleum. 

W.  P.  W. 

Action   of   Zinc   Cyanide   on   Metallic   Chlorides.      By    R. 

Yaret  {Gompt.  rend.,  106,  1080 — 1083). — A    concentrated   aqueous 

3  g  2 
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solution  of  mercuric  chloride  is  heated  at  50 — 60°  and  mixed  with 
pure  zinc  cyanide  in  quantity  equal  to  about  half  the  weight  of  the 
mercuric  chloride.  The  liquid  is  then  saturated  with  a  further 
quantity  of  mercuric  chloride,  mixed  with  zinc  cyanide  in  excess, 
filtered,  and  allowed  to  evaporate  over  sulphuric  acid.  The  com- 
pound, ZnCy2,HgCy2,HgCl2  +  6H2O,  separates  in  large,  transparent, 
efflorescent,  prismatic  crystals,  which  become  anhydrous  at  100° ; 
they  are  very  soluble  in  water.  When  treated  with  gaseous  ammo- 
nia, the  compound  becomes  anhydrous  and  combines  with  3  mols. 
of  ammonia.  When  treated  with  aqueous  ammonia,  the  crystals 
become  white  and  dissolve  with  some  development  of  heat ;  and  when 
the  solution  cools,  it  deposits  small,  crystalline  nodules  of  the 
compound  ZnCy2,HgCy2,HgCl2,6NH3,  which  loses  ammonia  when 
exposed  to  air,  and  is  decomposed  by  water.  It  is  slightly  soluble  in 
cold  aqueous  or  alcoholic  ammonia,  and  dissolves  readily  on  heating. 

When  a  solution  of  the  first  compound  is  mixed  with  potassium 
iodide,  zinc  cyanide  is  first  precipitated,  and  afterwards  mercuric 
iodide.  By  rapid  manipulation,  the  zinc  cyanide  can  be  removed 
before  the  mercuric  iodide  separates.  The  presence  of  potassium 
iodide  causes  a  reaction  the  reverse  of  that  by  which  the  compound  was 
formed.  Potassium  iodide  combines  with  mercuric  cyanide,  but  not 
with  zinc  cyanide.  If  metallic  copper  is  immersed  in  the  ammoniacal 
solution,  mercury  is  deposited,  and  the  solution  becomes  blue.  When 
concentrated,  the  liquid  yields  blue  crystals  which  contain  zinc, 
copper,  and  mercury.  Copper  does  not  displace  mercury  from 
mercuric  cyanide,  and  from  these  results  it  follows  that  the  com- 
pound has  the  constitution  represented  by  the  formula  given,  and 
cannot  be  regarded  as  a  compound  of  mercuric  cyanide  with  zinc 
chloride. 

When  zinc  cyanide  is  added  to  a  concentrated  solution  of  cupric 
chloride,  brown  cupric  cyanide  is  precipitated,  heat  is  developed,  and 
the  cupric  cyanide  becomes  cuprous  cyanide  with  evolution  of 
cyanogen.  This  reaction  aifords  a  convenient  method  for  the  prepara- 
tion of  pure  cyanogen,  and  zinc  cyanide  has  a  great  advantage  over 
potassium  cyanide  in  that  it  is  not  so  liable  to  be  contaminated  with 
carbonate.  When  dry  zinc  cyanide  and  cupric  chloride  in  equivalent 
proportions  are  heated  together  in  an  oil-bath,  the  evolution  of 
cyanogen  begins  at  about  150°  and  proceeds  regularly  at  160 — 170°. 
Zinc  cyanide  alone  decomposes  at  about  300°. 

Chlorides  of  the  alkalis  and  alkaline  earths,  nickel,  manganese, 
cobalt,  iron,  gold,  platinum,  &c.,  form  no  compounds  with  zinc 
cyanide,  but  yield  a  series  of  double  salts  with  ammonio-zinc  cyanide. 

Zinc  cyanide  forms  no  double  salts  with  metallic  chlorides  only. 

C.  H.  B. 

Action  of  Sodium  on  Homologues  of  Ethyl  Cyanide.  By 
E.  V.  Meyer  (/.  pr.  Chem.  [2],  37,  396 — 407).— The  author  has 
previously  studied  the  formation  and  reactions  of  cyanethine  and 
cyanmethine  (Abstr.,  1881,  54  ;  1883,  352,  653).  Gyanopropine, 
C12H21N3,  is  obtained  by  adding  77  grams  of  propyl  cyanide  to  8  grams 
of  sodium  in  a  retort  closed  with  mercury;  a  violent  action  ensues, 
and  propane  is  evolved.     When  all  the  sodium  has  disappeared,  the 
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excess  (23  grams)  of  cyanide  is  distilled  oif,  and  the  residue  washed 
with  water,  dried,  and  recrystallised  from  hot  ether,  which  deposits  it 
on  cooling  in  pointed  prisms.  It  melts  at  115°,  and  is  soluble  in 
1572  parts  of  water  at  23°,  forming  a  distinctly  alkaline  solution.  Its 
platinochloride  crystallises  in  slender,  jellovv-red  prisms  melting  at  97°. 
By  heating  cyanopropine  with  concentrated  hydrochloric  acid  at  180° 
for  some  hours,  and  then  neutralising  with  sodium  hydroxide,  a 
hydroxy-base,  Ci2Hi9N2'OH,  is  obtained  in  slender  needles;  this  melts  at 
97*5°,  and  is  soluble  in  1497  parts  of  water  at  23°;  it  is  easily  soluble 
in  alkalis,  and  gives  an  amorphous  silver  salt,  Ci2Hi9AgN20,  when  a 
mixture  of  its  solution  with  silver  nitrate  is  neutralised  with  ammonia. 

Bromocyanopropine  crystallises  as  its  hydrobromide,  when  an  acid 
solution  of  cyanopropine  is  evaporated  with  bromine,  and  from  this  it 
may  be  obtained  on  the  addition  of  ammonia.  It  forms  needles 
melting  at  8U°.  During  the  action  of  the  bromine,  an  oil  is  obtained 
which  behaves  with  ammonia  like  the  similar  product  from  cyanethine 
and  bromine  (Abstr.,  1883,  353),  giving  a  sparingly  soluble  amide  of 
symmetrical  diethylsuccinic  acid. 

Isopropyl  cyanide  acts  very  violently  on  sodium,  yielding  a  slimy, 
brick-red  mass,  which,  after  the  excess  of  the  cyanide  has  been  dis- 
tilled off,  is  treated  with  water,  whereupon  it  evolves  ammonia,  leaving 
a  disagreeably  smelling  oil  undissolved.  This  oil  partially  crystallises 
after  a  time;  recry stallisation  from  benzene  gives  slender  needles  of 
the  composition  CiglliuNe,  melting  about  241°;  the  platinochloride  forms 
thin,  yellow  prisms  sparingly  soluble  in  water  and  containing  2^  mols. 
H2O,  of  which  1-J  mols.  are  retained  at  170°.  The  portion  of  the  oil 
that  does  not  crystallise  gives  off  isopropyl  cyanide  and  water  at  87°; 
treatment  of  the  residue  with  concentrated  hydrochloric  acid  at60°  gives 
an  oil,  which  may  be  extracted  by  ether,  and  an  acid  solution.  The  dried 
oil  gives  two  fractions  which  are  split  up  into  isobutyric  acid  and 
ammonia  by  acid  and  alkalis,  and  a  third  from  which  di-isobutyramide 
(Abstr.,  1882,  950;  is  obtained  by  the  action  of  concentrated  hydro- 
chloric acid.  The  acid  solution  from  which  the  oil  was  extracted 
contained  ammonium  isobutyrate,  and  gives  a  mixture  of  oils  when 
neutralised  with  potassium  hydroxid.e ;  when  this  mixture  is  treated 
with  concentrated  hydrochloric  acid  at  190°,  ammonium  chloi-ide  is 
formed,  and  by  distilling  the  acid  liquid  with  excess  of  alkali,  it  yields  a 
base.  This  base,  Ci2H22l!^2,  forms  silky  needles  melting  at  136 — 
137°,  subliming  in  prisms  at  100°,  sparingly  soluble  in  water  to  a 
distinctly  alkaline  solution,  freely  soluble  in  alcohol  and  ether.  Its 
platinochloride,  (Ci2H22N2)2,H2PtCl6,  forms  thin,  yellow  prisms  ;  and  its 
silver  nitrate  compound,  (Ci2H22N2)2,AgN03,  a  voluminous,  white 
precipitate.  By  oxidation  with  permanganic  acid,  the  base  is  con- 
verted into  di-isobutyramide,  ammonia,  carbonic  anhydride,  isobutyric 
acid,  and  isopropyl  cyanide.  A.  G.  B. 

Action  of  Sodium  on  Isobutyl  Cyanide  and  Isoamyl  Cyanide. 

By  J.  Troeger  (/.  pr.  Gliem.  [2],  37,  407 — 411). — Cijanohutiue, 
C15H27N3,  is  obtained  when  40  grams  of  isobutyl  cyanide  and  4  grams 
of  sodium  are  gently  heated  together  in  a  retort  until  action  begins. 
A  gas,   probably  trimethylmethane,  is  evolved ;  the  residue  is  after- 
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wards  treated  with  water.  The  undissolved  resin  is  diwsolved  in  ether, 
and  hydrogen  chloride  passed  through  the  solution.  The  hydrochlo- 
ride tlius  formed  is  decomposed  by  alcoholic  ammonia,  and  the  resulting 
oil  extracted  by  ether ;  the  ether  is  evaporated,  and  leaves  an  oil 
which  gradually  crystallises  in  stellate  groups.  A  hydroxy -hose, 
CisHgsNa'OH,  is  obtained  by  heating  cyanobutine  with  hydrochloric 
acid,  or  by  passing  nitrous  anhydride  through  a  solution  of  it  in  glacial 
acetic  acid,  and  adding  ammonia,  when  it  is  precipitated  as  an  oil, 
which  crystallises  on  cooling,  and  melts  at  88 — 89°. 

Methylcyanohutine  hydriodide,  CisHzfiMeNa,!!!,  is  obtained  when 
cyanobutine  is  heated  with  methyl  iodide  at  160°. 

Gyanamyline,  CigHasNg,  is  obtained  by  heating  40  grams  of  isoamyl 
cyanide  with  3'5  grams  of  sodium;  after  distilling  off  excess  of  the 
cvanide  and  washing  with  water,  the  residue  is  dissolved  in  alcohol ; 
on  dilution  with,  water  the  base  is  thrown  down  as  an  oil,  crystallising 
gradually.  The  crystals  are  purified  by  distillation.  Cyanamyline  is 
a  strong  base,  melting  at  53°. 

A  hydroxy -hase,  Ci8H3iN2'OH,  is  obtained  when  nitrous  anhydidde  is 
added  to  the  solution  of  cyanamyline  in  glacial  acetic  acid.  It  forms 
long,  white  needles,  and  has  only  feebly  basic  properties. 

Formation  of  Cyanethine  from  Ethyl  Cyanide.      By  E.  v. 

Meyer  (/.  pr.  Chem.  [2],  37,  411 — 413). — In  this  preliminary  paper 
the  author  reverts  to  bis  previous  work  (Abstr.,  1881,  54).  Cyan- 
ethine is  not  obtained  by  the  action  of  sodium  on  an  ethereal  solution 
of  ethyl  cyanide,  but  a  white  powder  is  formed,  which  partially  dis- 
solves in  water,  and  from  the  solution  an  oil  separates,  which  even- 
tually crystallises.  This  new  substance  is  a  polymeride  of  ethyl 
cyanide ;  it  melts  at  47 — 48°,  and  boils  between  257"  and  258° 
unchanged ;  it  has  hardly  any  basic  properties,  and  is  converted  by 
acids  into  ammonia  and  a  limpid  oil  containing  nitrogen,  which  has  a 
strong  reducing  action  on  silver  nitrate.  Sodium  acts  energetically 
on  this  polymeride  when  heated  with  it,  forming  ethyl  cyanide,  which 
is  partially  converted  into  cyanethine.  The  author  and  others  are 
trying  the  action  of  sodium  on  ethereal  solutions  of  other  alkyl 
cyanides.  A.  G.  B. 

Tertiary  Ethyl  Amyl  Ether.  By  J.  Kondakoff  (/.  Buss.  Chem, 
Soc,  1887,  300— 301).— Tertiary  amyl  ethyl  ether  is  obtained  as  a 
bye- product  when  trimethylethylene  is  prepared  from  tertiary  amyl 
iodide  by  Boutleroff's  method.  It  remains  dissolved  in  the  alcoholic 
potash,  and  may  be  separated  by  the  addition  of  water ;  the  yield  is 
very  small,  20  grams  only  having  been  obtained  from  900  grams  of 
iodide.  It  boils  at  102°,  and  is  a  light,  mobile  liquid  of  sp.  gi*.  0'7785 
at  U°,  and  0*751  at  18°.  As  it  yields  ethyl  iodide  and  tertiary  amyl 
iodide  when  treated  with  hydriodic  acid,  its  constitution  is  CdHii'OEt. 
The  ether  has  been  already  described  by  Reboul  (Compt.  rend.,  64, 
1243),  but  as  in  Beilstein's  Handhuch,  the  name  of  ethyl  amyl 
ether  is  given  to  the  ether  of  methyl  isopropyl  carbinol,  the  author 
has  tried  to  prepare  his  ether  synthetically  from  tertiary  amyl  iodide 
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and  sodium  ethoxide  ;  the  yield,  however,  was  very  small.  The  sam^e 
compound  was  prepared  from  the  iodide  of  methyl  isopropyl  carbinol 
and  sodium  ethoxide,  but  in  both  reactions  large  quantities  of  tri- 
methylethylene  were  obtained.  B.  B. 

Action  of   Halogen  Hydrides  on    Oxymethylene.      By  W. 

TiSHTCHENKO  (/.  Buss.  Chem.  Soc,  1887,  464— 478).— In  1883,  the 
author  found  that  on  heating  oxymethylene  with  aqueous  halogen 
acids,  formic  acid  was  formed,  together  with  halogen-derivatives  of 
methane.  In  order  to  study  this  reaction,  in  which  both  water  and 
the  halogen  hydride  seem  to  take  a  part,  the  author  has  heated  oxy- 
methylene with  water  for  several  days  in  sealed  tubes  at  115°.  The 
product  of  the  reaction  contained  no  formic  acid,  and  the  reaction  was 
therefore  not  analogous  to  that  which  takes  place  with  halogen  acids,  for 
only  a  little  methyl  alcohol  was  formed,  as  it  would  seem  owing  to  the 
presence  of  alkalis  from  the  glass.  When  oxymethylene  was  heated 
with  very  weak  halogen  acids,  it  remained  nearly  unaltered  even  for 
weeks,  and  only  very  small  quantities  of  methyl  chloride  and  formic 
acid  were  found  among  the  products  of  reaction.  In  order  to  study  the 
action  of  dry  halogen  hydrides  on  oxymethylene,  an  apparatus  was 
employed,  which  could  be  weighed.  After  bringing  in  dry  oxy- 
methylene, dry  hydrogen  iodide  was  passed  over  it,  when  a  reaction 
accompanied  by  the  development  of  heat  began,  so  that  after  30  minutes 
the  oxymethylene  disappeared ;  the  hydride,  however,  does  not  cease 
to  be  absorbed  until  after  12  to  16  hours.  The  product  of  the  reaction 
consists  of  two  layers,  of  which  the  upper  is  aqueous  hydriodic  acid, 
aad  the  lower  a  liquid,  boiling  at  219°,  and  having  the  composition 
C2H4LO,  that  is,  the  di-iodated  methyl  ether,  the  formation  of  which 
the  author  represents  by  two  phases  :  (a)  CH2O  +  HI  =  CHal'OH, 
and  (6)  2CH3l'OH  =  CHJ-O-CHJ  +  H^O.  Hydrogen  bromide 
yields  the  analogous  compound  CaH^BraO,  boiling  at  148*5 — 151'5°. 
In  contrast  to  the  hydrogen  bromide  and  iodide,  the  action  of  hydro- 
gen chloride  is  very  slow,  as  20  grams  of  oxymethylene,  even  after 
six  to  seven  days,  was  only  partially  transformed  into  the  compound 
C2H4CI2O,  an  oily  liquid  boiling  at  102—108°. 

All  three  halogen  compounds  are  oily  liquids  of  an  extremely 
pungent  odour,  affecting  the  eyes  and  nose;  insoluble  in  ■  water,  but 
decomposed  by  and  fuming  in  the  air.  They  are  soluble  in  ether, 
benzene,  and  acetone.  Their  structure  is  symmetrical,  for  the  action 
of  water  corresponds  quantitatively  with  the  reaction  CHoBr'O'CH^Br 
+  H2O  =  2CH2O  +  2HBr,  and  no  formic  acid  is  produced,  £)n 
heating  the  compound  C2H4Br20  with  water  and  oxymethylene  at 
140°,  methyl  bromide  and  formic  acid  were  formed,  from  which  the 
author  concludes  that  the  formation  of  formic  acid  and  methyl  haloids 
(monohaloid  derivatives  of  methylene)  on  heating  oxymethylene  with 
aqueous  halogen  acids,  is  due  not  to  oxidation  or  to  reduction  of 
2  mols.  of  the  oxymethylene,  but  to  the  reaction  between  1  mol.  of 
oxymethylene  and  1  mol.  of  a  haloid  hydrin  of  methylene  glycol,  the 
last  being  the  product  of  the  reaction  of  the  halogen  hydride  on 
oxymethylene.  B.  B. 
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Action  of  Halogens  on  Oxymethylene.  By  W.  Tishtchrnko 
(/.  Russ.  Cherri;  Soc,  1887,  479 — 48o).— The  action  of  Chlorine  on 
oxymethylene  is  very  simple,  consisting  in  the  substitution  of  chlo- 
rine for  hydrogen.  A  large  flask  was  used,  and  it  was  found  that 
the  temperature  had  no  perceptible  influence.  In  direct  sunlight, 
however,  the  reaction  is  very  rapid,  and  is  represented  by  the  equa- 
tion CH2O  +  2CI2  =  COCI2  +  2HC1.  The  action  of  bromine  is  not 
quite  so  simple.  It  was  best  etfected  in  sealed  tubes  at  100°.  Car- 
bonic oxide  and  anhydride  escaped  after  opening  the  tube,  and  a 
liquid  remained,  which  consisted  of  the  bromide  CII.>Br'0*CH2Br, 
methyl  bromide,  hydrobromic  acid  and  formic  acid.  The  action  of 
iodine  on  oxymethylene  at  125°  is  analogous.  B.  B. 

Action  of  Zinc  Organic  Compounds  on  Oxymethylene: 
Synthesis  of  Primary  Alcohols.  By  W.  Tishtchenko  (/.  Buss. 
Chem.  Soc,  1887,  483— 486).— Wagner  has  found  that  aldehydes 
with  zinc  organic  compounds  yield  secondary  alcohols,  and  as  oxy- 
methylene may  be  regarded  as  an  aldehyde  containing  a  hydrogen - 
atom  in  place  of  an  alkyl  group,  the  formation  of  primary  alcohols 
might  be  expected  to  take  place.  From  zinc  ethide  and  oxymethylene, 
after  decomposition  of  the  product  of  reaction  by  water,  propyl 
alcohol  was  obtained,  and  in  like  manner  normal  butyl  alcohol  was 
formed  when  zinc  propide  was  used. 

The  following  method  for  the  preparation  of  oxymethylene  is 
recommended  by  the  author: — The  mixture  of  air  and  methyl  alcohol 
vapour  must  be  passed  over  platinised  asbestos  containing  not  too 
much  platinum,  and  this  must  be  placed  loosely  in  the  tube,  other- 
wise the  alcohol  would  be  oxidised  to  carbonic  anhydride.  The 
temperature  of  the  exit  part  of  the  tube  only  is  to  be  kept  below 
red  heat,  the  part  of  the  tube  with  the  asbestos  where  the  vapour 
enters  being  heated  by  the  heat  of  the  reaction  itself.  The  current  of 
air  passed  through  methyl  alcohol  should  be  pretty  rapid,  but  yet  so 
that  the  individual  bubbles  are  still  distinguishable.  When  the  solu- 
tion obtained  is  placed  in  an  exsiccator  under  reduced  pressui'e  over 
sulphuric  acid,  and  this  acid  often  renewed,  13*17  per  cent,  of  dry 
oxymethylene  remains  after  several  weeks.  It  is  perfectly  dry  and. 
powdery  if  the  solution  be  repeatedly  stirred  during  the  drying. 

B.  B. 

Ethylene  Disulphides  and  Ethylene   Disulphones.      By  H. 

Fasbender    {Ber.,    21,    1473—1477 ;    comp.    Abstr.,    1887,  462). — 

S'PH 
Ethylidene  ethylene  disuIpMde,    CHMe<^^^pTT^]>,  is  a  colourless  oil 

boiling  at  172 — 173°.  The  corresponding  distdphone  or jstaWhes  from 
water  in  needles  which  melt  at  198°,  and  volatilise  on  further 
heating. 

Propylidene  ethylene  disulphide,  CHEt<g*^^">,  boils  at  191—192°. 

The  disulphone  melts  at  124°. 

Ethylene  mercaptan  also  condenses  with  valeraldehyde,  and  with 


ORGANIC  CHEMISTRY.  805 

chloral  it  forms  an  additive  product,  C2H4[S-OH(OH)*CCl3]2,  whicli 
crystallises  from  ether  in  shiniug  silky  leaves  melting  at  116°. 

Benzylidene  ethylene  d{sulphidefCH.Fh<^(^ATT'^,  melts  at  29°,  and 

dissolves  in  concentrated  sulphuric  acid  with  a  deep  orange-yellow 
colour. 

Paramethoxyhenzylidene  ethylene  disulphide, 

OMe-C6H4-CH<g;[^g;->, 

obtained  from  anisaldehyde  and  ethylene  mercaptan,  forms  colourless 
needles  melting  at  64 — 65°. 

Glyoxalethylenemercaptale,  C2H4S2!CH*CH!C2H4S2,  forms  flat, 
feathery  leaves  which  melt  at  133°,  and  sublime  without  decom- 
position. It  is  readily  soluble  in  alcohol,  sparingly  in  ether,  and 
insoluble  in  water.  When  carefully  oxidised  with  nitric  acid  in 
glacial  acetic  acid  solution,  it  is  converted  into  ethylenedisulphonic 
acid.  Dimethylmethylene  ethylene  disulphide,  prepared  by  treating 
acetone  and  mercaptan  with  hydrochloric  acid,  is  a   colourless    oil 

SO  •CH 
boiling  at  171°.    Dimethylene  ethylene  disuljphone,  CM.Q2<C^r)  .njr'^^  is 

obtained  by  oxidising  the  preceding  compound  with  potassium  per- 
manganate in  acetic  acid  solution.  It  crystallises  in  needles  which 
melt  at  232°,  and  distil  without  decomposition. 

Diphenylmethylene  ethylene  disulphide,  CPh2!S2C2H4,  crystallises 
from  alcohol  in  long,  broad  plates  melting  at  106°. 

Ethylenernercaptandipyruvic  acid,  formed  by  mixing  the  mercaptan 
with  pyruvic  acid,  crystallises  from  benzene  in  the  form  of  a  white, 
crystalline  powder  which  melts  at  96",  and  is  slowly  decomposed  on 
exposure  to  the  air. 

Ethylenemercaptolepyruvic  acid,  COOH-CMe*.S2C2H4,  obtained  by  the 
condensation  of  the  preceding  compound,  separates  from  alcohol, 
ether,  and  chloroform,  in  clusters  of  short  crystals  melting  at  102°, 
The  silver  salt  forms  colourless  needles  which  become  violet-red 
on  exposure  to  the  air.  The  acid  yields  ethylidine  ethylene  disulphone, 
melting  at  198°  when  oxidised.  F.  S.  K. 

Diethylene  Tetrasulphide.  By  H.  Fasbendeb  {Ber.,  21,  1470 — 
1472  ;  compare  Abstr.,  1887,  462).— Diethylene  tetrasulphide  can  be 
obtained  by  the  action  of  the  halogens  on  ethylene  mercaptan  in 
chloroform  solution ;  also  by  treating  the  mercaptan  with  CQn- 
centrated  sulphuric  acid,  or  with  sulphuryl  chloride.  Furthermore  by 
acting  on  an  alkaline  solution  of  the  mercaptan  with  hydroxylamine 
hydrochloride.  Hydroxylamine  hydrochloride  acts  similarly  on 
alkaline  solutions  of  ethyl  mercaptan,  phenyl  mercaptan  and  thio- 
resorcinol. 

Diethylene  tetrasulphide  softens  at  141°,  melts  at  151 — 152°,  and  is 
not  decomposed  either  when  heated  alone  at  200°,  or  when  heated 
with  phenol.  When  treated  with  bromine,  it  yields  an  additive 
product,  C4H8S4Br8,  which  forms  well-defined,  brownish-red  unstable 
crystals.  F.  S.  K. 
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Action  of  Feeble  Mineral  Acids  on  AUyl  Alcohol.    By  W. 

SoLONiNA  (/.  Uuss.  Chem.  Soc,  1887,  3u2 — 315), — Livoff  and 
Shishukoff  have  shown  that  the  action  of  acids  converts  the  unsatu- 
rated alcohol,  isobutenol,  04^80,  into  its  isomeride  isobutaldehyde,  and 
that  isobutylene  glycol  is  formed  at  the  same  time  as  an  intermediary 
product.  It  was  interesting  to  investigate  the  first  homologue  of  this 
series,  allyl  alcohol,  in  the  same  direction,  especially  as  but  little  was 
known  as  to  the  action  of  acids  on  allyl  alcohol  up  to  this  date. 

One  volume  of  allyl  alcohol  was  heated  with  two  volumes  of  hydro- 
chloric acid  (containing  10  per  cent,  of  HCl)  for  about  20  hours  at  lOO*^. 
After  the  lapse  of  this  time,  the  tubes  were  found  to  contain  one-eighth 
to  one-tenth  of  a  brown  oily  liquid,  the  remainder  being  a  brownish- 
yellow,  aqueous  liquid.  On  repeating  the  process,  more  of  the  oily 
liquid  was  obtained.  The  oily  liquid  was  distilled  with  aqueous 
vapour  in  a  current  of  carbonic  anhydride  in  order  to  prevent  the 
absorption  of  oxygen.  After  washing  with  water  in  the  presence  of 
marble,  and  drying  over  calcium  chloride,  the  different  fractions  were 
investigated.  Fraction  45 — 46°  was  found  to  be  allyl  chloride. 
Fraction  94 — 95°  was  allyl  ether.  Fraction  135 — 138°  was  a  pale- 
yellow  oil  of  a  pungent  odour,  absorbing  oxygen  eagerly.  It 
exhibited  the  general  properties  of  unsaturated  aldehydes  ;  its 
dibromide  is  very  unstable;  its  formula,  GeHioO,  was  contirmed  by 
several  vapour- density  determinations.  The  oil  was  then  subjected  to 
the  action  of  a  continuous  current  of  oxygen  ;  this  was  absorbed  and 
carbonic  anhydride  evolved.  After  purification,  the  product  was 
boiled  with  calcium  carbonate,  and  the  unaltered  portion  distilled  off. 
The  residue,  when  crystallised  from  dilute  alcohol,  gave  a  calcium 
salt,  (C6H902)oCa  +  4H2O ;  the  silver  salt  is  C6H902Ag.  Both  are 
salts  of  a-methyl-^-ethacrylic  acid.  The  hydroxylamiue-derivative 
CeHiNO  was  prepared  by  the  action  of  sodium  carbonate  and  hydroxl- 
amine  hydrochloride  in  a  feeble  alcoholic  solution.  After  extraction 
with  ether  and  recrystallisation  from  light  petroleum,  crystals  were 
obtained  melting  at  48 — 49°,  and  boiling  without  decomposition  at 
193 — 194°.     A  vapour  determination  contirmed  the  above  formula. 

The  author  thinks  that  the  aldehyde  obtained  by  him  is  the 
a-methyl-/3-ethacraldehyde,  CsHs'CHiCMe'CHO,  of  Lieben  and  Zeisel 
(Abstr.,  1883,  570).  The  aqueous  layer  was  distilled  over  potas- 
sium carbonate,  and  the  distillate  contained  a  small  quantity  of 
propaldehyde  together  with  allyl  chloride.  From  the  remaining 
aqueous  portion,  after  evaporation,  filtration,  &c.,  an  oily  liquid  was 
obtained,  boiling  between  180°  and  194°,  which  was  found  to  be 
})ropylene  glycol.  The  action  of  dilute  sulphuric  acid  is  analogous  to 
that  of  hydrochloric  acid.  B.  B. 

Isodulcitol.     By  E.  Fischer  and  J.  Tafel  (Ber.,  21,  1657—1660 ; 

compare  this  vol.,  p.  39). — Isodulcitolcarhoxylic  acid,  C-HuOt,  is 
formed  when  25  grams  of  isodulcitol  dissolved  in  25  c.c.  of  water  is 
heated  with  7' 5  c.c.  of  anhydrous  hydrogen  cyanide  at  30° ;  after  one 
and  a  half  hours,  the  whole  is  cooled  and  kept  for  12  hours  at  the 
ordinary  temperature.  It  is  again  heated  at  30°  for  some  hours, 
diluted  with  water  and  evaporated  down.     The  residue  is  then  heated 
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witli  an  excess  of  baryta- water  on  a  water- batli,  dissolved  in  much 
water,  treated  with  carbonic  anhydride,  and  decolorised  with  animal 
charcoal.  On  evaporating  down,  the  barium  salt  separates  iu 
colourless,  slender  plates.  The  yield  of  pure  salt  is  15"5  grams.  The 
free  acid  could  not  be  isolated,  as  it  is  converted  into  the  lactone, 
C7H12O6,  when  the  acid  solution  is  evaporated.  The  latter  crystallises 
in  slender,  concentrically  grouped  needles,  melts  at  168°,  dissolves 
readily  in  water  and  alcohol,  very  sparino^ly  in  ether.  When  the 
barium  salt  is  reduced  with  hydriodic  acid  and  amorphous  phos- 
phorus, an  oil  is  obtained  having  the  properties  of  a  fatty  acid. 

N.  H.  M. 

Perseite.  By  Maquenne  (Compt.  rend.,  106,  1235 — 1238). — The 
perseite  employed  was  extracted  from  the  stones  of  the  ripe  fruit  of 
Laurus  persea,  which  gave  about  15  grams  per  kilo.  No  saccharose 
was  present,  but  the  stones  contained  a  small  proportion  of  reducing 
sugar  identical  in  properties  with  invert  sugar. 

Pure  perseite  melts  at  188°,  and  is  sensibly  volatile.  It  has  the 
composition  CeHuOe,  and  the  molecular  weight  as  determined  in 
aqueous  solution  by  Haoult's  method  is  179.  The  formula  corre- 
sponds with  182. 

The  hexacetate,  C6H806(C2H30)6,  is  obtained  by  dissolving  the 
perseite  in  five  times  its  weight  of  boiling  acetic  anhydride  and  a 
fragment  of  zinc  chloride,  and  recrystallising  the  product  from 
alcohol.  It  forms  a  white  crystalline  powder,  which  has  a  somewhat 
bitter  taste,  and  is  insoluble  in  water,  but  dissolves  in  alcohol.  It 
melts  at  119°,  and  volatilises  at  a  higher  temperature.  The  hexa- 
hutyrate,  obtained  by  the  action  of  butyric  chloride,  is  a  viscous, 
yellowish  liquid,  insoluble  in  water,  but  soluble  in  alcohol  or  ether.  It 
boils  at  about  3U0°  in  a  vacuum  with  gradual  decomposition.  The 
liexayiitrate,  0611806(^02)6,  is  obtained  by  adding  sulphuric  acid  to 
a  cold  solution  of  perseite  in  nitric  acid,  washing  the  product  with 
water,  and  recrystallising  from  alcohol  of  95°.  It  crystallises  in  light, 
slender  needles,  insoluble  in  water,  and  only  slightly  soluble  in  alcohol. 
It  softens  at  about  132°,  and  melts  distinctly  at  138°.  At  higher 
temperatures,  it  gives  off  nitrogen  oxides.  If  heated  rapidly,  it  melts 
without  exploding,  but  it  detonates  under  the  hammer,  although  less 
violently  than  nitromannitol  or  nitroinosite. 

All  these  derivatives  yield  perseite  when  treated  with  alkalis.  It  is 
evident  that  perseite  is  a  hexahydric  alcohol,  and  a  true  isomeride  of 
niannitol  and  dulcitol.  C.  H.  B. 

Products  of  the  Action  of  Red  Mercuric  Oxide  and  Baryta- 
water  on  Glucose.  By  A.  Herzfeld  (Annalen,  245,  27 — 35). — The 
chief  product  of  the  action  of  red  mercuric  oxide  and  baryta-water  on 
glucose  is  gluconic  acid.  Glycollic  and  formic  acids  are  also  formed, 
but  the  presence  of  glyceric  and  trihydroxy butyric  acids  could  not  be 
detected.  W.  C.  W. 

Anilides  of  Glucoses  and  some  of  their  Transformations. 

By  V.  SoEOKm  (/.  Buss.  Ghem.  Sue,  1887,  377— 384).— The 
crystalline   anilides   of   galactose,    levulose   and  dextrose  have   been 
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already  described  by  the  author  (Abstr.,  1886,  526,  683).  Formerly 
the  author  lieated  the  glucoses  with  aniline  to  its  boiling  point,  but 
now  he  finds  that  the  quantity  of  brown  decomposition  products 
formed  is  much  smaller  if  the  temperature  is  kept  at  130 — 135°,  so 
that  the  glucose  is  just  dissolved.  Still  better  results  are  obtained  in 
alcoholic  solution.  For  10  grams  of  pure  glucose,  26  grams  of  aniline, 
and  150  c.c.  of  alcohol  of  98  per  cent,  are  taken,  and  the  liquid  boiled 
until  dissolution  of  the  glucose  is  complete.  When  half  the  liquid  has 
been  distilled  off  and  the  residue  cooled,  the  anilide  crystallises  out, 
especially  on  the  addition  of  2  to  3  volumes  of  ether.  After  recrystal- 
lisation  from  alcohol,  80  per  cent,  of  the  theoretical  quantity  is 
obtained.  Methyl  alcohol  may  be  used  instead  of  ethyl  alcohol.  In 
order  to  prepare  the  anilide  of  galactose,  alcohol  of  90  per  cent,  is 
employed,  and  the  operation  conducted  as  above.  The  preparation 
of  the  anilide  of  laevulose  is  far  more  difficult,  a  large  quantity  of  a 
syrup  and  only  a  small  quantity  of  the  crystalline  anilide  being 
obtained.  The  separation  of  the  latter  from  the  former  is  effected  by 
taking  advantage  of  its  solubility  in  alcohol.  The  galactose-anilide 
crystallises  in  long  triclinic  prisms,  lasvulose-anilide  in  rectangular 
plates,  dextrose-aiiilide  is  only  with  difficulty  obtained  in  small 
needles.  Pure  dextrose-anilide  becomes  brownish  on  heating  to  140°, 
and  melts  at  147°,  solidifying  to  a  dark,  vitreous  mass.  Its  formula, 
C12H17NO5,  corresponds  with  that  of  its  analogues.  As  the  aqueous 
solutions  are  easily  decomposed,  the  specific  rotatory  power  wa-s 
determined  in  methyl  and  ethyl  alcoholic  solution.  All  the  solutions 
were  found  to  be  Icevogyrate,  so  that  when  the  aniline-residue  enters 
a  glucose  molecule,  the  dextrogyrate  power  is  converted  into  the 
laevogyrate  in  the  case  of  galactose  and  dextrose,  whereas  that  of 
Isevulose  is  increased  merely.  The  rotatory  power  of  laevulose-anilide 
in  alcoholic  solution  increases  with  decreasing  concentration.  When 
to  an  aqueous  solution  containing  2  to  3  per  cent,  of  either  anilide  at 
0°  bromine  is  added,  until  the  precipitate  formed  is  coloured  red,  and 
the  filtrate  is  subsequently  treated  with  silver  oxide  and  hydrogen 
sulphide,  the  con-esponding  glucoses  are  formed,  and  the  insoluble 
precipitate  is  found  to  be  symmetrical  tribromanilide.  By  the  action 
of  nitric  acid,  the  anilides  are  split  up  into  glucoses  and  aniline,  but 
the  former  are  at  once  oxidised.  From  dextrose-anilide  a  small 
quantity  of  saccharic  acid  is  obtained.  Galactose-anilide  yields 
mucic  acid.  B.  B. 

Fermentation  of  Galactose.  By  B.  Tollens  and  W.  E.  Stone 
(Ber.,  21,  1572 — 1578). — Comparative  fermentation  experiments  were 
made  with  galactose  (very  carefully  purified)  and  dextrose,  and  the 
amount  of  alcohol  formed  in  each  case  determined.  In  two  experi- 
ments, the  yeast  was  supplied  with  food,  and  in  two  experiments  the 
yeast  alone  was  employed.  Galactose  with  food  fermented  more 
slowly  but  nearly  as  completely  as  dextrose.  The  percentages  of 
alcohol  were  for  galactose  45"15,  for  dextrose  45*59,  instead  of  51*11 
per  cent.  When  no  food  was  supplied,  the  fermentation  was  incom- 
plete after  seven  days,  and  only  11*13  and  16  60  per  cent,  of  alcohol 
were  obtained  in  each  case. 
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In  a  second  series  of  experiments,  galactose  and  cane-sugar  were 
fermented  in  presence  of  yeast-food,  and  cane-sugar  with  yeast  alone. 
The  same  result  was  obtained  with  galactose  as  before,  whilst  the 
cane-sugar  with  yeast  alone  gave  only  21'76  of  alcohol  instead  of 
58*80  per  cent,  (compare  Pasteur,  A^m.  CJdm.  Phys.  [3],  68,  337; 
Fudakowski,  Abstr.,  1878,  776 ;  v.  Lippmann,  Abstr.,  1885,  41 ; 
Kiliani,  Ber.,  13,  1384;  and  Bourquelot,  this  vol.,  p.  573). 

N.  H.  M. 

Determination  of  the  Molecular  Weight  of  Raffinose  and 
Formaldehyde  by  Raoult's  Method.  By  B.  Tollens  and  F. 
Mayer  (Ber.,  21,  1566 — 1572). — In  the  following  determinations, 
aqueous  solutions  were  used :  with  raffinose  the  numbers  544,  594, 
644,  and  594  were  obtained,  which  point  to  the  formula  CigHajOis  + 
5H2O  (compare  de  Vries,  this  vol.,  p.  667). 

In  the  case  of  hexamethyleneamine,  the  numbers  were  112  and  117. 
These  numbers  are  in  favour  of  the  formula  CgHnN^  (140)  rather 
than  the  formula  CHgNs  (70)  (compare  Tollens,  Abstr.,  1884,  988). 
Solutions  of  formaldehyde  were  prepared  by  heating  oxymethylene 
with  water  at  130 — 150°.  The  following  numbers  were  obtained  :  35, 
34,  and  34,  which  show  that  formaldehyde  has  the  formula  CII2O. 
The  first  two  numbers  were  from  preparations  which  had  been  kept 
for  some  days;  the  third  preparation  was  examined  after  a  few  hours. 
The  authors  intend  to  apply  the  method  to  various  carbohydrates. 

K  H.  M. 

Acetal amine  and  Diacetal amine.  By  L.  Wolff  (Ber.,  21, 
1481—1484 ;  compare  Abstr.,  1887,  464,  and  also  Wohl,  this  vol., 
p.  443). — Acetalamine  and  diacetalamine  are  produced  when  chlor- 
acetal  is  heated  at  ISO''  with  ammonia. 

Acetalamine,  NHa'CH2*CII(OEt)2,  remains  in  the  solution  when  the 
product  of  reaction  is  shaken  up  with  ether,  and  is  separated  by  adding 
potassium  carbonate  and  distilling.  It  is  a  colourless  liquid,  of  dis- 
agreeable odour,  which  boils  at  163°,  and  absorbs  carbonic  anhydride 
from  the  air.  It  is  readily  soluble  in  water,  alcohol,  ether,  and 
chloroform,  and  is  decomposed  when  left  in  contact  with  dilute  acids. 
The  strongly  alkaline,  aqueous  solution,  with  mercuric  chloride,  gives  a 
white,  flocculent  precipitate,  and  with  auric  chloride  an  oil  which 
soon  solidifies  to  yellow  plates. 

Diacetalamine,  NH[CH2-CII(OEt)2]2,  is  separated  by  fractioning 
the  ethereal  extract.  It  is  a  colourless  liquid  of  disagreeable  odour, 
which  boils  at  258 — 260°  with  slight  decomposition.  It  is  lighter 
than  water,  mixes  in  all  proportions  with  alcohol,  ether,  and  chloro- 
form, and  is  decomposed  by  boiling  with  dilute  sulphuric  acid.  When 
the  strongly  alkaline  aqueous  solution  is  heated,  the  base  separates  to 
a  large  extent  in  oily  drops.     The  platinochloride, 

NH[CH2-CH(OEt)2]2,PtCl4, 
crystallises  in  orange-red  plates  melting  at  121°.  F.  S.  K. 

Diazo-derivatives  of  Methyluracil.  By  R.  Behrend  (Annalen, 
245,  213 — 230). — Diazo-isoriitrusomethyluracil,  C5H5N5O4,  is  deposited 
on  the  addition  of  sodium  nitrite  (2  mols.)  to  a  solution  of  crude 
amidomethyluracil  in  hydrochloric  acid.     On  recrystallisation  from 
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hot  water,  it  is  deposited  in  minute  prisms.  It  is  sparingly  soluble  in 
alcohol,  but  dissolves  freely  in  alkalis,  and  is  reprecipitated  from 
alkaline  solutions  by  acids.  It  is  decomposed  by  prolonged  boiling 
with  water,  or  more  easily  by  hydrochloric  acid. 

The  nitro-derivative,  C6H4N4(N02)04,  detonates  at  100°.  It  expelg 
carbonic  anhydride  from  solutions  of  sodium  carbonate.  It  is  decom- 
posed by  warm  water.  Gas  is  evolved,  and  a  substance  of  the  com- 
position C3H2N3O2  +  H2O  is  deposited  in  crystals. 

On  reduction  with  stannous  chloride  and  hydrochloric  acid,  diazoiso- 
nitrosomefchyluracil  yields  hydroxylamine  and  isoxanthine,  C-jHiNiOa- 
Monobromisoxanthine,  C6H3BrN'202  +  H2O,  crystallises  in  six-sided 
plates.     At  150°  it  becomes  anhydrous.  W.  C.  W. 

Cyanaldehyde.  By  P.  Chautard  (Compt.  rend.,  106, 1167—1170). 
— 170  grams  of  iodaldehyde  dissolved  in  about  twice  its  weight  of 
absolute  alcohol  was  mixed  with  134  grams  of  dry  powdered  silver 
cyanide,  and  the  mixture  heated  to  boiling  on  a  water-bath  for 
]0  hours.  The  product  was  fractionated  and  dried  over  calcium 
chloride.  The  product  is  cyanaldehyde,  a  colourless,  limpid,  some- 
what refractive  liquid,  with  an  odour  recalling  that  of  ethyl  acetate. 
It  is  very  volatile,  and  burns  with  a  luminous  but  not  smoky  flame. 
It  boils  at  71-5°:  sp.  gr.  at  15°  =  0-881;  vapour-density,  2-33.  It  is 
miscible  with  water,  and  dissolves  in  all  proportions  in  alcohol,  ether, 
chloroform,  and  acetone.  With  sodium  hydrogen  sulphite,  it  forms  a 
crystalline  compound  ;  it  reduces  Fehling's  solution  when  heated,  and 
is  decomposed  by  soda,  potash,  and  ammonia  at  a  high  temperature 
tvith  formation  of  resinous  products.  Hydrochloric  acid  also  yields 
resinous  products,  together  with  a  small  quantity  of  crystals.  Boiling 
nitric  acid  converts  cyanaldehyde  into  cyanacetic  acid. 

When  heated  with  a  large  excess  of  aniline  in  sealed  tubes  at  300° 
for  16  hours,  and  the  excess  of  aniline  distilled  off,  cyanaldehyde  yields 
crystals  of  cyanethylidenediphenyldiamine,  CI*^'CH2*CH(NHPh)2,  which 
melts  at  113°. 

Thiocyanaldehyde  is  obtained  in  a  similar  manner  from  iodaldehyde 

'and  silver  thiocyanate.      It  is  isomeric  with  acetyl  thiocyanate,  but  is 

distinguished   by  its  greater  stability  in  presence  of  water.     It  is  a 

very  dense,  viscid  liquid  with  a  foetid  odour,  and  cannot  be   distilled 

without  decomposition.  C.  H.  B. 

Acetonechloroform.  By  C.  Wiligerodt  and  A.  Genieser  (J. 
pr.  Chem.  [2],  37,  361 — 374). — During  the  formation  of  solid 
acetonechloroform  (Abstr.,  1882,  491),  a  liquid  isomeride  is  produced". 
This  is  best  obtained  when  300  to  350  grams  of  powdered  potassium 
hydroxide  is  gradually  added  to  a  mixture  of  acetone  (500  grams) 
and  chloroform  (1000  grams).  The  filtrate  from  the  reaction  is 
distilled,  and  the  fraction  165 — 172°  rectified.  Liquid  acetonechloro- 
form boils  at  170°(uncorr.),  is  a  thick,  colourless  oil,  stable  in  a  sealed 
tube  in  the  dark,  but  converted  by  light  into  a  dark  brown  polymeride. 
It  corrodes  organic  fabrics,  and  reddens  blue  litmus.  In  contact  with 
water  it  is  converted  into  the  solid  isomeride,  which  has  no  corrosive 
action,  and  is  not  so  poisonous  as  the  liquid ;  it  also  chars  at  a  lower 
temperature. 
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DipTienylchloromethyl  dimethyl  carhinol,  CPli2Cl*CMe2'OH,  is  ob- 
tained by  heating  a  mixture  of  acetonechloroform,  solid  or  liquid 
(1  raol.),  with  benzene  (5  to  6  mols.),  in  presence  of  alumininm 
chloride  (2  mols.)  on  the  water-bath  for  14  to  21  days,  and  sub- 
sequently distillino"  with  steam.  When  redistilled  it  is  a  heavy, 
colourless  oil,  boiling  about  239°  (uncorr.).  When  less  benzene  is 
used  in  the  reaction,  ^heni/ldichloromethyl  dimethyl  carhinol, 

CPhCWCMeojOH, 

is  obtained  as  colourless  liquid,  boiling  about  217°;  and  when  an 
excess  of  benzene  and  a  longer  time  are  employed,  tri phenyl  methyl 
dimethyl  carhinol,  CPh3-CMe2'OH,  is  formed;  it  is  a  pale-yellow 
liquid,  boiling  about  260°. 

When  toluene  is  substituted  for  benzene  in  these  reactions,  a 
mixture  of  tohjldichloromethyl  dimethyl  carhinol, 

C6H4Me-CCVCMe2-OH, 

and  ditolylchloromethyl  dimethyl  carhivol,  CCl(C6H4Me)2*CMe2*OH,  is 
obtained.  The  former  is  a  bright  yellow,  heavy  oil,  boiling  at  245° 
(uncorr.)  ;  the  latter  has  a  darker  colour,  and  boils  at  265°  (uncorr.). 

When  paraxylene  is  used,  the  reaction  takes  place  more  readily, 
and  triparaxylylmethyldimethyl  carhinol,  C(C6H3Me2)3-CMe2*OH,  is  ob- 
tained ;  it  is  a  bright  greenish  oil,  and  boils  above  800°.  These  six 
condensation-products  are  all  characterised  by  an  odour  of  mushrooms. 

By  treating  liquid  acetonechloroform  with  phosphorus  pentachloride 
at  100°,  carefully  excluding  all  water,  hydrogen  chloride  is  evolved, 
and  a  clear  colourless  liquid  may  afterwards  be  distilled  off.  When 
washed  and  rectified,  this  boils  at  about  151°  (uncorr.),  and  has  the 
formula  C4H6CI2O  ;  it  is  insoluble  in  water,  but  soluble  in  organic 
solvents  ;  its  vapour  strongly  attacks  the  mucous  membrane.  When 
heated  with  dry  silver  oxide,  oxygen  is  substituted  for  the  chlorine ; 
it  is  unchanged  when  heated  with  water  at  240°.  The  behaviour  of 
the  solid  isomeride  with  phosphorus  pentachloride  has  been  described 
before  (Abstr.,  1887,  570). 

The  structural  formula  which  best  expresses  the  above  reactions  of 
liquid  acetonechloroform  is  CHCVCMea'OCl.  A.  G.  B. 

a-Diketones.  By  H.  v.  Pechmann  {Ber.,  21,  1411— 1422).— The 
author  has  abandoned  the  sodium  hydrogen  sulphite  method  of 
preparing  a-diketones  (this  vol.,  p.  248),  and  prefers  to  saponify  the 
ethyl  salt  of  methacetoacetic  acid  or  its  homologues  with  dilute 
(3  per  cent.)  alkali,  to  treat  the  product  with  sodium  nitrite  and^sul- 
phuric  acid,  and  after  removal  of  the  alcohol  by  distillation  to  add 
20  times  its  volume  of  dilute  sulphuric  acid  (15  per  cent.),  and  distil 
the  mixture  with  steam  (compare  loc.  cit.).  The  yield  is  not  quite  so 
good,  but  the  method  is  more  simple  than  that  previously  described. 

Diacetyl  forms  with  alcohol  an  unstable  compound,  C4H6O2  + 
2C2H6O,  which  boils  at  74 — 75°,  and  gives  the  reactions  of  diacetyl  ; 
it  also  slowly  combines  with  water  forming  a  crystalline  compound, 
3C'4H602  +  2H2O,  insoluble  in  water,  alcohol,  and  ether.  The  phenyl- 
hydrazone,  C0Me*CMe!N2HPh,  crystallises  from  dilute  alcohol  or 
acetic  acid  in  lustrous,  yellow  needles,  melts  at  133°,  and  is  soluble  iu 
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benzene  and  ether;  the  dipheriylhydrazove, 'N-iRFh'.C'M.e'CMe'N^RVh, 

crystallises  from  benzene  in  yellow  needles,  melts  at  242°,  and  is  very 

sparingly   soluble   in    most   solvents.      When   warmed    with    ortho- 

tolaylenediamine  acetate,  diacetyl  is  converted  into  dimethyltoliiquin- 

N'CMe 
oxaline,  ^eHaMe-cC^-j^-Q^  >,  which  crystallises  from  light  petroleum 

in  hexagonal  prisms,  melts  at  91°,  boils  at  270 — 271°  without  decom- 
position, and  is  more  soluble  in  cold  than  in  hot  water,  and  readily 
soluble  in  the  ordinary  solvents.  Diacetyl  also  reacts  with  aniline, 
forming  diacetyldianil,  NPh!CMe*CMe!NPh ;  this  crystallises  from 
alcohol  in  lustrous,  sulphur-yellow  scales,  melts  at  139°,  and  is  readily 
soluble  in  ether,  soluble  in  alcohol  and  light  petroleum,  but  insoluble 
in  water.  When  concentrated  aqueous  ammonia  is  added  to  an 
aqueous  solution  of  diacetyl  and  the  mixture  after  remaining  some 
hours  in  the  cold  is  heated  at  100°  for  an  hour,  a  mixture  of  bases  is 

CMe'N 
obtained,  of  which  trimethylglyoxaline,  -^p,^^  '-vx^CHMe,  constitutes 

the  chief  portion.  This  base  crystallises  from  ether  and  light  petro- 
leum in  bitter,  snow-white  needles,  melts  at  132"5 — 133°,  boils  at  271° 
without  decomposition,  and  is  readily  soluble  in  water  and  the  ordinary 
solvents.  It  is  a  monacid  base,  and  yields  very  soluble  salts;  the 
hydrochloride,  C6Hin'N'2,HCl,  crystallises  in  characteristic,  snow-white 
tufts  of  needles.  The  base  reacts  readily  with  benzyl  chloride  and 
methyl  iodide,  but  like  other  glyoxalines  is  not  affected  by  nitrous 
acid.  In  aqueous  solution  acidified  with  dilute  sulphuric  acid,  diacetyl 
is  reduced  by  zinc-dust  to  the  pinacone^ 

COMe-CMe(OH)-CMe(OH)-COMe, 

which  crystallises  from  light  petroleum  in  long,  colourless  needles, 
melts  at  96°,  is  soluble  in  the  ordinary  solvents,  reduces  Fehling's 
solution  in  the  cold,  and  is  readily  oxidised  to  diacetyl  by  ferric 
chloride  and  by  mercuric  chloride. 

Acetylpropionyl,  COMe*COEt,  prepared  from  ethylic  ethaceto- 
acetate  by  the  method  just  described,  is  a  dark  yellow  liquid,  having 
a  quinone-like  odour,  and  boils  at  108°  with  the  formation  of  a  yellow 
vapour.  It  dissolves  in  15  parts  of  water  at  15°,  is  readily  soluble  in 
the  ordinary  solvents,  and  forms  an  unstable  compound  with  alcohol. 
The  phenylhydrazone,  COEt'CMeiNaHPh,  crystallises  from  dilute 
alcohol  in  yellowish,  prismatic  needles,  melts  at  96 — 98°,  and  is  not 
identical  with  the  acetylpropionyl  hydrazone  obtained  by  Japp  and 
Klingemann  by  the  action  of  diazobenzene  chloride  on  ethylic 
ethacetoacetate  (Trans.,  1888,  540) ;  the  diphenylhydrazoney 

N^HPhiCEt-CMelN^HPh, 

crystallises  from  alcohol  in  short,  strongly  refracting  prisms,  melts  at 
161 — 1625°,  and  is  more  soluble  than  the  corresponding  diacetyl- 
derivative.  Acetylpropionyl  reacts  with  aniline,  forming  a  compound 
which  crystallises  in  needles,  and  melts  at  136 — 137°;  it  also  yields  a 
glyoxaline  when  treated  with  ammonia,  but  the  compound  could  not 
be  separated  in  a  pure  condition. 

In  forming  these  derivatives,  diacetyl  and  its  homologue  resemble 
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pflyoxal,  benzil,  and  the  other  a-diketones,  but  they  are  differentiated 
from  these  on  treatment  Math  dilute  aqueous  alkali,  inasmuch  as  they 
do  not  yield  homolognes  of  glycollic  acid  but  are  converted  into  tri- 
ketones,  and  finally  into  quiaones.     Dimethylquinogen, 

COMe-CMeiCH-CO-COMe, 

or  its  aldol,  is  obtained  by  carefully  adding  dilute  aqueous  soda  or  a 
dilute  solution  of  sodium  carbonate  to  an  aqueous  solution  of  diacetyl 
until  it  becomes  colourless,  when  further  action  is  at  once  prevented 
by  acidification  with  dilute  sulphuric  acid,  and  the  triketme  extracted 
by  ether.  It  is  a  yellowish  syrup  which  does  not  solidify  in  the  cold, 
lias  a  bitter  taste,  and  dissolves  in  the  ordinary  solvents.  The  tri- 
phenylhydrazone,  C8Hin(N2HPh)3,  is  an  orange-yellow  crystalline 
powder  consisting  of  tetragonal  scales  united  in  feather-like  forms, 
and  melts  at  204 — 205°.  Further  treatment  with  an  excess  of  alkali 
converts  dimethylquinogen  into  paraxyloquinone.  In  like  manner, 
acetyl propionyl  is  converted  into  the  corresponding  quinogen,  which, 
forms  an  oil  sparingly  soluble  in  water,  and  yields  duroquinone  (Nef, 
Abstr.,  1886,  65)  by  the  further  action  of  aqueous  soda.  The  quinone 
is  obtained  from  the  product  by  extraction  with  benzene  at  70 — 80°, 
and  crystallises  from  wood-spirit  in  long,  golden-yellow  needles 
melting  at  111 — 112° ;  the  yield  amounts  to  about  10  per  cent,  of  the 
diketoue  employed.  The  corresponding  quinol  crystallises  from 
alcohol  in  lustrous  needles,  melts  at  220°,  and  yields  a  phenyl- 
hydrazone  which  crystallises  in  white,  spear-like  forms,  and  melts  at 
223—225°.  W.  P.  W. 

Action  of  Ethyl  Chlorocarbonate  on  Salts  of  Fatty  and 
Aromatic  Acids.  By  R.  Otto  and  W.  Otto  (Ber.,  21,  1516-1518; 
comp.  Otto  and  Rossing,  Abstr.,  1885,  1231). — When  sodium  formate 
is  warmed  with  ethyl  chlorocarbonate  in  alcoholic  solution,  carbonic 
anhydride  is  evolved,  and  ethyl  formate  and  formic  acid  are  produced, 
together  with  sodium  chloride  and  small  quantities  of  diethyl  carbon- 
ate. The  quantity  of  formic  acid  produced  is  greater  than  that  which 
would  be  liberated  from  the  sodium  salt  by  the  liydrochloric  acid 
which  is  formed  by  the  action  of  the  alcohol  on  the  ethyl  chloro- 
carbonate. 

Sodium  salts  of  higher  members  of  the  series  behave  similarly 
when  treated  with  ethyl  chlorocarbonate  in  presence  of  alcohol,  and 
the  more  carbon  the  acid  contains  the  larger  the  quantity  of  free  acid 
produced,  until  finally  (sodium  stearate)  no  fatty  ethereal  saltx  is 
formed,  but  only  the  free  acid  (stearic),  sodium  chloride,  and  carbonic 
anhydride. 

About  20  per  cent,  of  formic  acid  is  obtained  from  sodium  formate, 
whilst  sodium  isovalerate  yields  about  50  per  cent,  of  free  acid. 

Equivalent  quantities  of  sodium  benzoate  and  ethyl  chlorocarbonate 
in  alcoholic  solutiim  yield  ethyl  benzoate  and  benzoic  anhydride  as 
principal  products,  besides  sodium  chloride,  carbonic  anhydride,  and 
very  small  quantities  of  free  benzoic  acid. 

Sodium  phenylacetate  and  sodium  oxalate  also  react  with  ethyl 
chlorocarbonate  in  presence  of  alcohol.  F.  S.   K. 

VOL.  Liv.  3  h 
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Brominating  Organic  Acids.  By  C.  Hell  (Ber.,  21,  1726 — 
1729).— A  reply  to  Volhard  (this  vol.,  p.  129). 

Action  of  Ammonia    on    Ethylidene    Oxyacetate.      By  A. 

Geuther  (Annalen,  245,  101 — 102). — Ammonia  acts  on  ethylidene 
oxyacetate,  forming  acetamide,  ammonium  acetate,  and  aldehyde.  The 
latter  forms  with  ammonia  the  base  CgHigNO,  described  by  Wislicenus 
and  Heintz  (Jahreshericht,  1858,  347).  The  author  represents  the 
constitution  of  the  oxyacetate  by  the  formula 

OAc-CHMe-0-CHMe-OAc.  W.  C.  W. 

Action  of  Iodoform,  Methylene  Iodide,  and  Iodine  on  Sodium 
Isobutyloxide.  By  A.  Gorboff  and  A.  Kessler  (/.  Buss.  Chem.  Soc, 
1887,  428— 463).— in  1858  Boutleroff  showed  that  sodium  ethoxide 
and  iodoform  yield  methylene  iodide,  acrylic  acid,  and  ethyllactic  acids. 
It  was  expected  by  the  authors,  that  iodoform  with  sodium  isobut- 
oxide  would  yield  higher  homologues  of  acrylic  acid  on  the  one  hand, 
and  of  the  ethoxy propionic  acids  on  the  other.  Experimehts 
made  by  the  authors  have  shown  that  dimethacrylic  acid,  C5H8O2,  is 
formed  in  this  reaction,  as  was  expected,  but  the  reaction  is  very 
complicated  with  regard  both  to  the  number  and  the  character  of  the 
products  formed.  The  yield  of  methylene  iodide  especially  varied 
greatly,  and  as  it  has  a  disturbing  action,  it  was  necessary  to  conduct 
the  reaction  in  sach  a  way  that  its  production  was  reduced  to  a 
minimum.  Sodium  isobutoxide  was  first  prepared  from  200  grams  of 
isobutyl  alcohol  and  20  grams  of  sodium,  and  to  this  100  grams  of 
iodoform  was  added  after  a  time.  When  the  first  violent  reaction  was 
over  and  the  volatile  portion  (B)  had  distilled  off,  the  residue  (A) 
was  extracted  with  water,  the  isobutyl  alcohol  removed  by  distillation, 
tartaric  acid  added,  and  the  distillation  continued.  From  the 
distillate  containing  the  organic  acids,  the  following  were  separated 
by  fractional  distillation  :  formic  acid,  and  isobutyric  acid  ;  the  portion 
boiling  above  180°,  when  distilled  under  reduced  pressure,  yielded 
dimethacrijlic  acid,  CMeoiCH-COOH,  which  was  finally  obtained  in 
prismatic  crystals  melting  at  69'5 — 70°,  and  boiling  at  194 — 195°, 
sublimation  taking  place  at  a  lower  temperature.  Ten  degrees  above 
the  boiling  point,  the  acid  decomposes  into  isobutylene  and  carbonic 
anhydride.  The  monoclinic  dibromide  melts  at  107 — 108°.  From 
the  higher  boiling  portions,  besides  dimethacrylic  acid,  a-isobutoxy- 
isobutyric  acid,  C4H9*0*CMe2*COOH,  was  obtained. 

The  oily  portion  from  A  was  mixed  with  the  oily  portion  obtained 
from  the  higher  boiling  acids,  and  distilled  under  reduced  pressure, 
when  an  aromatic  neutral  liquid  was  obtained  of  the  composition 
CgHuOa,  and  having  the  properties  of  an  octolactone.  This  the 
authors  consider  to  be  isomeric  with  the  octolactones  of  Young  and 
of  Emmert  and  Friedrich.  The  portion  B  has  an  ethereal  odour,  and 
contains,  besides  isobutyl  alcohol,  isobutylene,  methyl  isobutyl  ether, 
and  diisobntyl  methylene  ether,  a  compound  of  the  composition 
CioHosOs,  and  a  mixture  of  substances  which  could  not  be  separated 
by  fractional  distillation  under   reduced   pressure.      The  compound 
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C12H26O3  yielded  isobutyl  iodide  when  heated  with  hjdriodic  acid, 
showing  that  it  contains  isobutoxyl  groups,  and  with  acetic  acid 
a-hydroxyisobutaldehyde  was  obtained  as  a  product  of  decomposi- 
tion, together  with  isobntyl  acetate  ;  of  the  last,  according  to  quanti- 
tative experiments,  2  mols.  are  formed,  and  the  authors  therefore 
consider  the  compound  Ci2H2fi03  to  be  the  isobutyl  alcoholate  of 
a-isobutoxyisobutaldehyde,  C4H9-0-CMe2-CH(OH)-0-C4H9,  which,  as 
quantitative  experiments  show,  decomposes  into,  C4H10O  and 
C4H9'0*CMe2*COH.  Of  the  products  obtained  in  this  reaction,  the 
following  are  derived  from  the  iodoform  :  acetic  and  dimethacrylic 
acids,  methyl  isobutyl  ether  and  diisobutyl  methylene  ether.  In  the 
case  of  the  formation  of  isobutyric  and  isobutyl-it-hydroxyisobutyric 
acids,  of  the  octolactone  and  of  the  compound  C12B2GO3,  the  carbon-atom 
of  iodoform  could  not  have  taken  any  part,  as  they  contain  a  number 
of  carbon-atoms  which  corresponds  with  single  or  multiple  isobutylic 
groups.  Wo  isobutyl  orthoformate  is  formed,  as  might  have  been 
expected,  for  iodoform  acts  on  isobutyl  alcohol  in  such  a  way  that,  in 
the  first  place,  reduction  of  the  iodoform  to  methylene  diiodide  takes 
place,  which  with  sodium  isobutoxide  yields  diisobutyl  methylene 
ether,  and  then  a  further  reduction  to  methyl  iodide  which  with  an 
excess  of  the  alkoxide  yields  methyl  isobutyl  ether.  Direct  experi- 
ments have  shown  that  the  said  ethers,  together  with  isobutyric  acid 
and  the  octolactone,  are  obtained  when  sodium  isobutoxide  acts  on 
methylene  diiodide.  The  hydrogen  which  had  reduced  the  triiodide  to 
the  diiodide  and  moniodide,  must  have  been  taken  from  the  alcohol, 
just  as  in  the  experiments  of  Bolas  and  Groves  on  carbon  tetra- 
bromide,  which  with  alcohol  yielded  bromoform  together  with 
aldehyde  and  hydrogen  bromide.  The  authors  give  a  theoretical 
explauation  of  the  formation  of  the  compound  C12H26O3. 

On  acting  with  free  iodine  on  sodium  isobutoxide,  the  compound 
CioHieOa  was  obtained,  together  with  octolactone  and  a-isobutoxyiso- 
butyric  acid.  It  seems  that  by  acting  with  iodine  (and  bromine)  on  the 
metallic  derivatives  of  other  monatomic  alcohols,  substances  analogous 
to  those  obtained  above  are  formed  in  some  cases.  The  authors 
propose  to  investigate  this  matter.  B.  B. 

Isoleic  Acid.  By  M.  C.  and  A.  Saytzeff  (/.  pr.  Ghem.  [2]  37, 
269—290;  compare  Abstr.,  1887,  80).— When  iodostearic  acid, 
obtained  by  the  action  of  hydriodic  acid  on  ordinary  oleic  acid,  is 
heated  in  a  reflux  apparatus  with  alcoholic  potash,  and  the  product  of 
the  reaction  is  decomposed  with  sulphuric  acid,  together  with  ordinary 
oleic  acid,  an  isomeride  is  formed  which  melts  and  solidifies  at  44 — 45°. 
This  solid  oleic  acid  may  be  also  prepared  by  distilling  hydroxy- 
stearic  acid,  obtained  by  the  successive  action  of  sulphuric  acid  and 
water  on  ordinary  oleic  acid.  The  best  yield  is  obtained  if  the  opera- 
tion is  conducted  under  a  pressure  of  100  to  150  mm.,  when  the  distilla- 
tion takes  place  at  280 — 300°.  Oleic  and  isoleic  acids  can  be  separated 
by  means  of  their  zinc  salts,  that  of  the  latter  being  less  soluble  in 
alcohol. 

Isoleic  acid,  C18H34O2,  is  insoluble  in  water,  dissolves  readily  in 
alcohol  and  ether,  and  forms  a  liquid  dibromide,  CisHsiOzBr.,  isomeric 

3  /i  J 
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with  that  obtained  from  olf-ic  acid,  but  difFering  from  it  in  not  react- 
ing in  the  cohi  with  silver  oxide.  It  furnishes  a  d {hydroxy stearic  acid 
which  differs  from  its  isometide,  not  only  in  its  melting  point  (76 — 78°) 
and  solidifying  point  (66 — 64°),  but  also  in  being  much  more  soluble 
in  alcohol  and  ether.  This  new  dihydroxjstearic  acid  on  treatment 
first  witli  hydriodic  acid,  and  then  with  tin  and  hydrochloric  acid,  gives 
ordinaiy  stearic  acid. 

Isoleic  acid  combines  with  hydriodic  acid  to  form  a  new  iodostearic 
acid.  This  is  a  thick  yellow  oil,  and  differs  from  its  isomeride  in  not 
leadily  reacting  with  silver  oxide,  in  being  more  soluble  in  alcohol 
and  ether,  and  in  undergoing  no  change  on  distillation, 

Iodostearic  acid,  prepared  from  isoleic  acid,  gives  only  isoleic 
acid  when  boiled  with  alcoholic  potash,  whilst  that  formed  from 
ordinary  ole'ic  acid  gives  a  mixture  of  oleic  and  isoleic  acids.  When 
fused  witli  potash,  isoleic  acid  behaves  like  its  isomerides,  and  gives 
a  mixture  of  palmitic  and  acetic  acids.  When  oxidised  with  per- 
manganate in  alkaline  solution,  isoleic  acid  yields  a  mixture  of  di- 
hydroxy stearic  acid  and  a  saturated  bibasic  acid  not  yet  investigated. 

Two  hydroxy  stearic  acids  are  formed  when  isoleic  acid  is  treated 
first  with  sulphuric  acid  and  then  with  water.  Of  these,  one  is 
identical  with  that  prepared  from  the  iodostearic  acid  derived  from 
ordinary  ole'ic  acid,  the  other  with  that  derived  from  the  iodostearic 
acid  prepared  from  isoleic  acid.  The  behaviour  of  the  two  isomerides 
leads  the  authors  to  give  the  formula  CH,-[CH2]i3-CH2-CH:CH-COOH, 
to  isoleic  acid,  ordinary  oleic  acid  being  represented  by  the  formula 

ch3-[ch2]i3'Ch:ch-ch2-cooh.  g.  t.  m. 

Acids  from  Drying  Oils.  By  K  Hazura  (Monatsh.,  9,  180—197 ; 
compare  Abstr.,  1887,  35i\  798,  913). — Isulinusic  acid  (15*8  per  cent.), 
and  dihydroxystearic  acid  (1*2  per  cent.)  are  obtained  together  with 
sativic  acid  (6*5  per  cent.)  and  linusic  acid  (4'5  per  cent.)  when 
linoleic  acid  is  oxidised  with  alkaline  potassium  permanganate 
(Abstr.,  1887,  798). 

Isolinusic-  acid,  CigHaeOe,  crystallises  in  small,  anhydrous,  prismatic 
needles  which  melt  at  173 — 175°,  are  insoluble  in  ether,  benzene, 
toluene,  carbon  bisulphide  and  chloroform,  sparingly  soluble  in  cold 
water  and  cold  alcohol,  but  readily  soluble  in  hot  water  or  iiot  alcohol. 
Acetylisolinusic  acid  has  the  same  properties  as  acetyllinusic,  but  it  is 
more  sparingly  soluble  in  ether.  The  analysis  of  this  acetyl-deriva- 
tive  showed  that  six  hydroxyl-grcups  and  one  carboxyl-group  are 
present  in  isolinusic  acid,  the  formation  of  w^hich  from  the  liquid 
fatty  acid  of  linseed  oil  necessitates  the  assumption  that  the  glyceride 
of  an  acid,  C18H30O2,  isomeric  with  linolenic  acid,  is  also  present  in 
linseed  oil.     The  author  names  this  acid  isoUnoIemc  ncid. 

The  alkaline  salts  of  isolinusic  acid  are  very  readily  soluble  in 
water;  the  potassium  and  sodium  salts  crystallise  from  water  in 
microscopic  needles.  The  barium  salt  crystallises  from  hot  water  in 
microscopic  needles.  The  calcium  salt  is  soluble  in  hot  water.  Copper 
sulphate  produces  a  green,  silver  nitrate,  a  white  precipitate  in  an 
aqueous  solution  of  the  alkaline  salts ;  both  precipitates  are  insoluble 
in  water. 
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Sativic  add  crystallises  either  in  long,  prismatic,  microscopic 
needles,  or  in  pyramidal  prisms  according  to  the  purity  and  coucen- 
tration  of  the  solution.     Tt  melts  at  173°. 

Linusic  acid  (Abstr.,  1887,  798),  crystallises  from  dilute  aqueous 
solutions  in  needles,  but  from  concentrated  solutions  in  rhombic 
plates,  the  opposite  ends  of  which  are  often  blunt.  When  sativic  acid 
is  treated  with  nascent  hydrogen  iodide,  a  thick,  brownish,  oily 
iodo-compound  is  obtained,  and  this  oil  is  converted  into  stearic 
acid  by  nascent  hydrogen.  Sativic  acid  is  therefore  tetrahydroxy- 
stearic  acid. 

From  the  regular  behaviour  of  alkaline  solutions  of  unsaturated 
fatty  acids  towards  potassium  permanganate  (Abstr.,  1887,  913),  it 
follows  that  the  liquid  fatty  acid  from  linseed  oil  consists  of  oleic  acid, 
linole'ic  acid,  linolenic  acid,  and  isolinolenic  acid. 

Oleic  acid  dibromide,  linoleic  acid  tetrabromide,  linolenic  acid 
hexabromide,  and  isolinolenic  acid  hexabromide^  are  formed  when 
linole'ic  acid  is  treated  with  bromine.  F.  S.  K. 

Acids  from  Drying  Oils.  By  K.  Hazuea  and  A.  Grussner 
(Mouatk'h,  9,  198 — 207). — From  the  author's  experiments,  based  on 
the  regular  behaviour  of  unsaturated  fatty  acids  towards  alkaline 
permanganate  (Abstr.,  1887,  913),  it  follows  that  the  fatty  acids 
from  hemp-seed  oil,  poppy  oil,  nut  oil,  and  cotton-seed  oil,  are  not 
homogeneous  compounds,  but  mixtures  of  unsaturated  acids. 

The  fatty  acids  from  hemp-seed  and  nut  oil  consist  chiefly  of 
linoleic  acid,  together  with  small  quantities  of  linolenic,  isolinolenic, 
(compare  preceding  Abstract),  and  oleic  acid. 

The  fatty  acid  from  poppy  oil  consists  chiefly  of  linoleic  acid, 
together  with  considerable  quantities  of  oleic  acid,  and  very  small 
quantities  of  linolenic  and  isolinolenic  acids. 

The  fatty  acid  from  cotton-seed  oil  contains  only  linoleic  acid  and 
oleic  acid. 

The  method  employed  in  determining  the  constitution  of  the  fatty 
acid  was,  in  all  cases,  the  following : — It  is  oxidised  with  alkaline 
potassium  permanganate,  the  product  (A  -j-  B)  precipitated  with 
sulphuric  acid,  dried,  and  treated  with  cold  ether;  the  dihydroxy- 
stearic  acid  (A)  dissolves,  and  the  residue  (B)  is  boiled  out  with 
water  to  separate  the  sativic  acid  from  any  dihydroxy stearic  acid 
which  had  not  been  dissolved  by  the  ether.  The  acids  thus  sepa- 
rated were  recognised  by  the  usual  means.  The  filtrate  from  the 
mixture  (A  -\-  B)  is  neutralised  with  soda,  evaporated,  again  pre- 
ci|)itated  with  sulphuric  acid,  and  the  precipitate  extracted  with 
ether ;  the  residue  is  recrystallised  from  alcohol  or  water,  and  the 
acid  mixture  (linusic  and  isolinusic  acids)  examined  microscopically. 
In  the  case  of  cotton-seed  oil,  the  precipitate,  which  probably  con- 
tained azelaic  acid  only,  was  completely  soluble  in  ether. 

F.  S.  K. 

Halogen  Substitution  Products  of  Ethyl  Acetoacetate  and 
their  Behaviour  with  Sodium  Ethoxide.  By  W.  Mewes 
{Annalen,  245,  58 — 81). — Ethyl   dichloracetoacetate   is   formed   by 
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saturating  ethyl  acetoacetate  with  chlorine  in  diffused  daylight.  If 
the  product  is  treated  with  chlorine  in  direct  sunlight,  the  trichloro- 
and  tetrachloro-derivatives  are  formed. 

Chlorobromo-substitution  products  are  obtained  by  the  action  of 
bromine  on  the  chloro-substitution  products,  and  also  by  the  action  of 
chlorine  on  the  bromo-derivatives. 

Sodium  ethoxide  decomposes  ethyl  chloracetoacetate,  forming 
ethyl  acetate  and  chloracetate.  Ethyl  dichloracetoacetate  is  split  up 
into  ethyl  acetate  and  dichloracetate.  The  chief  product  of  the  action 
of  sodium  ethoxide  on  ethyl  tri chloracetoacetate  is  ethyl  dichlor- 
acetate. Ethyl  acetate  and  chloracetate  are  also  formed  in  small 
quantity.  Under  similar  treatment,  ethyl  tetrachloracetoacetate 
yields  ethyl  acetate,  chloracetate,  and  dichloracetate. 

Ethyl  hromacetoacetate  gives  a  good  yield  of  ethyl  succinosuccinate, 
when  it  is  treated  with  sodium  ethoxide.  The  author  confirms 
Wedel's  statement  (Abstr.,  1884,  434<)  that  the  chief  product  of  the 
action  of  sodium  ethoxide  on  ethyl  dibromacetoacetate  is  ethyl 
quinonehydrodicarboxylate.  When  the  chlorobromo-substitution 
products  of  ethyl  acetoacetate  are  treated  with  sodium  ethoxide, 
sodium  bromide  is  invariably  formed  ;  thus  ethyl  monochlorodibrom- 
acetoacetate  yields  ethyl  chlorobromacetate.  W.  C.  W. 

Homologues  of   Ethyl    Acetocyanacetate.      By    A.  Hallek 

{Gomjpt.  rend,,  106,  1083 — 1085). — The  homologues  of  ethyl  aceto- 
cyanacetate are  obtained  by  the  action  of  the  corresponding  acid 
chlorides  on  ethyl  sodiocyanacetate.  226  grams  of  ethyl  cyan- 
acetate  dissolved  in  30  grams  of  absolute  alcohol  is  mixed  with  a 
solution  of  4*6  grams  of  sodium  in  100  parts  of  absolute  alcohol,  and 
the  theoretical  quantity  of  the  acid  chloride,  diluted  with  four  or  five 
times  its  volume  of  ether,  is  added  gradually  to  the  well-cooled  mix- 
ture. The  product  is  isolated  in  the  manner  previously  described 
(Abstr.,  1887,  1029), 

The  compounds  thus  obtained  are  colourless,  strongly  acid  liquids, 
with  an  odour  resembling  both  that  of  the  ethyl  cyanacetate  and  that 
of  the  corresponding  acid.  Their  salts  are  usually  soluble  in  alcohol, 
from  which  they  often  separate  in  viscous  masses  which  will  not 
crystallise.  They  can,  however,  be  obtained  in  crystals  by  dissolving 
them  in  dilute  alcohol  and  evaporating  spontaneously  over  sulphuric 
acid. 

Ethyl  propiocyanacetate,  CH2Me-C0-CH(CN)-C00Et,  boils  at  155 
— 165°,  under  a  pressure  of  50  mm.  The  calcium  salt  crystallises  in 
long  needles,  which  contain  2  mols.  HjO,  and  are  very  soluble  in 
water  and  alcohol. 

Ethyl  hutyrocyanacetate,  CH2Me-CH,-C0'CH(CN)-C00Et,  boils  at 
166 — 178°  under  a  pressure  of  QQ  mm.  The  calcium  salt  forms 
crystalline  crusts  which  contain  2  mols.  H2O  ;  the  barium  salt 
crystallises  in  nacreous  mamelons  which  contain  35  mols.  HoO. 
The  fei'ric  salt  is  a  viscous,  non-crystalline,  deep-red.  compound, 
soluble  in  ether. 

Ethyl  isohufyrocyanaceinie,  CHMe2-C0-CH(CN)-C00Et,  boils  at 
170—177°,  under   a  pressure   of   85   mm.     The  calcium   salt  forms 
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distinct  crystals  which  contain  2  mols.  H2O  and  are  slightly  soluble 
in  water,  and  soluble  in  alcohol.  C.  H.  B. 

Action   of  Acetic   Anhydride  on   Levnlinic  Acid.     By.  G. 

Magnanixi  (Ber.,  21,  1523 — 1524). — An  acid,  C9H10O4,  is  obtained  by 
heating  levulinic  acid  at  200 — 225°  with  acetic  anhydride.  It  crystal- 
lises from  boiling  water  in  small  needles  melting  at  151*5 — 152°. 
The  silver  salt,  CgHgOiAg,  is  a  crystalline  compound,  which  is 
sparingly  soluble  in  water  and  remains  unchanged  on  exposure  to 
the  air.     The  barium  salt,  (C9H904)2Ba  +  H2O,  is  also  crystalline. 

F.  S.  K. 

Methyl  Propiopropionate.  By  C.  Pingel  {Annalen,  245,  84 — 
95). — Methyl  propiopropionate  boils  at  187°  (corr.),  and  its  sp.  gr. 
at  20°  is  1*070.  It  is  converted  into  a  mixture  of  an  oily  and  a 
crystalline  amide  by  treatment  with  strong  ammonia.  The  oily 
liquid  has  the  composition  C7H13NO2,  and  the  crystalline  amide  is 
probably  C7H13NO2  +  C5H9NO2.  Diethyl  ketone  and  methyl  ethyl 
ketone  are  formed  by  the  action  of  sodium  hydroxide  on  methyl  pro- 
piopropionate. 

Methyl  methyl  propiopropionate  and  methyl  ethyl  propiopropionate 
are  respectively  formed  by  the  action  of  methyl  or  ethyl  iodide  on 
methyl  propiopropionate  and  sodium  ethoxide  in  sealed  tubes  at  100°. 
The  methyl  salts  of  methyl  pro  priopropionic,  ethylpropiopropionic, 
propylpropiopropionic,  and  isobutylpropiopropionic  acids  boil  at  193  — 
196°,  208°,  217—221°,  and  230—231°  respectively.  W.  C.  W. 

New  Synthesis  of  Dihydric  Monobasic  Acids  from  Ketones. 

By  S.  Keformatsky  (/.  Buss.  Ghem.  Soc,  1887,  298— 299).— By  the 
action  of  zinc  and  allyl  iodide  on  ethyl  chloracetate  a  compound  is 
obtained  which  contains  oxygen,  is  neutral  and  unsaturated,  and 
decomposes  on  distillation.  It  is  insoluble  in  water,  and  very  stable, 
not  being  decomposed  by  alkalis  or  acids.  It  has  not  the  properties 
of  an  alcohol.  It  would  seem  that  it  is  formed  by  the  mutual  reaction 
of  2  molecules  of  ethyl  chloracetate  in  the  presence  of  zinc.  Acetone 
with  ethyl  chloracetate  and  zinc,  or  better,  ethyl  iodacetate  and  zinc, 
yields  /3-dimethylethylenelactic  (hydroxyvaleric)  acid.  The  research 
is  being  continued.  B.  B. 

Action  of  Aniline  on  Isosaccharin.  By  B.  Soeokin  (J.  pr. 
Chem.  [2],  37,  318— 320).— When  aniline  (3  parts)  is  heated  to  the 
boiling  point  with  isosaccharin  (1  part)  in  an  oil- bath,  and  eth^r  is 
added  to  the  product,  a  substance  of  a  brownish  colour  is  precipitated, 
which  on  crystallisation  from  alcohol  forms  colourless  needles,  having 
the  formula  C12H17NO6,  and  melting  at  165^  without  decomposition. 
This  substance,  which  is  formed  by  the  direct  union  of  1  mol.  of  aniline 
with  1  mol.  of  isosaccharin,  without  elimination  of  water,  is  readily 
dissolved  by  alcohol  and  water,  but  the  solution  is  Isevorotatory.  An 
aqueous  solution  is  slightly  acid ;  it  does  not,  however,  decompose 
calcium  carbonate,  but  on  treatment  with  lime-water  forms  calcium 
isosaccharinate,  (C6Hn06)2Ca,  and  aniline.  The  substance  is  an 
aailide  of  isosaccharinic  acid  of  the  formula  CsHnOi'CO'NHPh,  and 
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like  the  anilides  of  other  acids  readily  splits  up  into  its  components 
on  treatment  with  acids  and  alkalis.  G.  T.  M. 

Preparation  of  Dibromosuccinic  Acid.  By  J.  Gorodrtzky 
and  C.  Hkll  {Ber.,  21,  1729 — 1733). — Dibromosuccinic  acid  is  best 
prepared  by  heating  a  mixture  of  30  grams  of  dry  succinic  acid, 
0*15  gram  of  amorphous  phosphorous,  and  21  c.c.  of  dry  bromine, 
in  three  equal  parts  in  sealed  tubes  at  120 — 130°  for  about  six  hours. 
46  gram  of  dibromosuccinic  acid,  12*5  grams  of  monobromosuceinic 
acid,  and  2"5  grams  of  unchanged  succinic  acid  are  thus  obtained. 
The  product  is  well  rubbed  several  times  with  lukewarm  water,  and 
the  residual  dibromosuccinic  acid  crystallised  quickly  from  boiling 
water.  When  the  temperature  is  quickly  raised  to  140'^,  and  then 
lowered  gradually  to  130 — 120°,  the  risk  of  bursting  the  tubes  is 
considerably  lessened.  F.  S.  K. 

Action  of  Ethyl  Iodide  and  Zinc,  and  of  AUyl  Iodide 
and  Zinc  on  Ethereal  Malonates.  By  B.  Martinoff  aud  S. 
Shukoffsky  {J.  Russ.  Ghem.  Soc,  1887,  297 — 298).— In  the  first  reac- 
tion, ethereal  salts  of  diethylmalonic  a^cid  are  formed,  and  in  the 
second  corresponding  salts  of  diallylmalonic  acid.  Hydrocarbons  are 
produced  at  the  same  time.  B.  B. 

Crystallised  Saccharic  Acid.  By  0.  Sohst  and  B.  Tolf.ens 
(Annalen,  245,  1 — 27). — Saccharic  acid  is  best  prepared  by  adding 
100  grams  of  powdered  potato-starch  suspended  in  100  c.c.  of  water 
to  500  c.c.  of  nitric  acid,  sp.  gr.  1*15.  The  mixture  is  heated  at 
60 — 70°  until  the  evolution  of  red  fumes  almost  ceases,  and  the  pro- 
duct is  then  diluted  with  an  equal  volume  of  water  and  the  warm  liquid 
neutralised  by  potassium  carbonate.  On  the  addition  of  stiong 
acetic  acid,  the  acid  potassium  salt,  CeHgOsK,  is  deposited  in  micro- 
scopic crystals.  This  salt  is  converted  into  silver  saccharate  by 
double  decomposition,  and  the  free  acid  is  obtained  by  acting  on  the 
silver  salt  with  hydrochloric  acid.  On  leaving  the  concentrated 
solution  for  some  days  in  an  atmosphere  free  from  ammonia,  crystals 
of  waccharic  acid  are  deposited.  After  drying  on  porous  plates  at  the 
ordinary  temperature,  the  crystals  have  the  composition  CeHgOT, 
the  anhydride  of  saccharic  acid.  At  the  ordinary  temperature, 
saccharic  acid  is  monobasic,  but  the  hot  aqueous  solution  neutralises 
two  equivalents  of  alkali.  Saccharic  acid  behaves  like  a  lactonic 
acid.      Its  constitution  is  probably 

OH-CH<^Q^^^>CH-CH(OH)-COOH. 

The  specific  rotation  of  a  freshly  prepared  aqueous  solution  of  the 
crystallised  acid  is  +  37"6 — 37*9°,  but  after  a  time  it  steadily  diminishes 
to  -f-189 — 22*5°.  On  the  other  hand,  a  solution  prepared  by  the 
addition  of  hydrochloric  acid  to  the  ammonium  salt  only  exhibits 
a  rotatory  power  of  +8"4 — 0*3°,  which  rises  to  +22"(>6°  in  course  of 
time.  The  saccharates  of  ammonium,  CeHgOg'NHi,  and  magnesium, 
CoHsOsM^  4-  3H3O,  are    crystalline.       Barium    forms    two    normal 
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saccbarates,  an  anhydrous  crystalline  salt,  and  an  amorplioiis  salt 
containing  2|  or  3  mols.  H2O.  At  150°,  saccharic  acid  is  decomposed 
by  strong  hydrochloric  acid,  yielding  dihydromucic  acid. 

w.  c.  w. 

Metasaccharic  Acid.  By  H.  Kiliani  (Ber.,  21,  1422—1424).— 
Maquenne  (this  vol.,  p.  (377)  has  recently  stated  that  the  diphenylhydr- 
azone  of  saccharic  acid  melts  at  the  same  temperature  and  has  properties 
similar  to  those  of  the  diphenylhydrazone  ot'  metasaccharic  acid  (ihid.^ 
p.  46),  and  has  suggested  that  the  two  acids  may  be  identical.  The 
author,  however,  points  out  that  the  diamides  of  the  two  acids  are  not 
identical,  and  that  potassium  metasaccharate,  unlike  the  saccharate, 
does  not  yield  the  potassium  hydrogen  salt  on  treatment  with  acetic 
acid.  Dextrose  and  gluconic  acid,  when  oxidised  under  the  same 
conditions  as  arabinosecarboxylic  acid,  are  not  converted  into  the 
double  lactone  of  metasaccharic  acid,  and  it  was  not  found  possible 
to  obtain  saccharic  acid  by  heating  the  double  lactone  with  water, 
as  the  latter  almost  completely  decomposed.  W.  P.  W. 

Alkyl  Salts  of  Sulphoacetic  Acid  and  Ethylidenedisul- 
phonic  Acid.  By  B.  Mauzelius  {Ber.,  21,  1550— 1552).— i)ie^%/- 
sulpJwacetate,  S03Et'CH2'COOEt,  is  prepared  by  the  action  of  ethyl 
iodide  on  the  silver  sulphonate  of  ethyl  acetate.  The  product  is 
extracted  with  ether  and  dried  with  calcium  chloride  ;  on  distilling  off 
the  ether,  a  yellowish  liquid  is  obtained  which  can  be  made  colourless 
by  heating  it  in  a  beaker.     It  does  not  distil  without  decomposition. 

Diethyl  ethylidenedistflpli07iate,  CHMe(S03Et)2,  is  formed  when  the 
corresponding  silver  salt  is  gently  heated  with  ethyl  iodide.  It  is  a 
slightly  red  oil  of  peculiar  odour,  readily  soluble  in  alcohol  and 
ether,  insoluble  in  aqueous  soda  and  in  water.  It  decomposes  readily 
when  heated.  The  silver  salt,  CHMe(S03Ag)2  +  HoO,  crystallises 
in  slender  needles.  The  sodium-derivative,  CMeNa(S03EtJ2,  pre- 
pared by  the  action  of  sodium  ethoxide  on  the  ethyl  salt,  forms 
globular  groups  of  small  needles. 

Butanedisulphonic  acid,  CMeEt(S03H)2,  is  formed  when  the 
above  sodium-derivative  is  boiled  with  alcohol  and  ethyl  iodide  in  a 
reflux  apparatus.  The  product  is  dissolved  in  water  and  neutralised, 
when  the  sodium  salt  separates  in  long,  flat  needles,  very  readily 
soluble  in  water.  N.  H.  M. 

Action  of  lodobenzene  on  Silver  Nitrite.  By  A.  Geuther 
(Annalen,  245,  9'J — 101). — Silver  nitrite  does  not  act  on  iodobenz-ene 
at  a  temperature  below  135°,  but  between  140°  and  150°  a  reaction 
takes  place  resulting  in  the  formation  of  triuitrophenol,  silver  iodide, 
and  metallic  silver.  W.  C.   W. 

Additive  Product  of  Tribromodinitrobenzene  and  Tetra- 
bromodinitrobenzene.  By  C.  L.  Jackson  and  G.  D.  Moore  (Ber.^ 
21,  1707-1708).— An  additive  product,  2C6HBr3(N02)o,C6Br4(N02)2, 
is  formed  when  tribromodinitrobenzene  (2  mols.)  and  tetrabromodi- 
nitrobeiizene  (1  mol.)  are  mixed  together  in  benzene  solution.  It 
crystallises  from  alcohol  in  rhombic  leaves  melting  at  165°,  which  are 
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tolerably  stable  and  can  be  recrystallised  from  ordinary  solvents,  but 
are  partially  decomposed  by  methyl  alcohol  or  by  a  mixture  of  methyl 
and  ethyl  alcohol.  F.  S.  K. 

Desmotropy  in  Phenols.  Bisecondary  Pentethylphloro- 
glucinol.     By  J.  Herzig  and  S.  Zeisel  (Monatsh.,  9,  217 — 226). — 

Fentethylphloroglucinol, 

CeO.EtsfOH)  [OH  :  Et.  :  0  :  Et2 :  0  :  Et  =  1  :  2  :  3  :  4  :  5  :  6], 

is  prepared  as  follows  :  phloroglncinol  (1  mol.)  is  mixed  with  potash 
(3  mols.),  dissolved  in  lakewarm  25  per  cent,  alcohol,  and  ethyl 
iodide  (3  mols.)  added.  After  the  first  somewhat  energetic  reaction 
ceases,  the  mixture  is  warmed  for  two  hours,  the  alcohol  distilled  off, 
and  the  residue  dissolved  in  water  and  extracted  with  ether.  The 
ethereal  solution  is  then  shaken  with  potash  until  the  latter  is  no  longer 
coloured  yellow,  and  on  evaporating  the  ether  a  yellow,  indifferent 
oil  (Benedikt,  this  Journal,  1876,  i,  250  ;  Will  and  Albrecht,  Abstr., 
1884, 1.335)  remains.  The  potash  is  neutralised  with  hydrochloric  acid 
with  addition  of  a  little  sodium  sulphite,  and  extracted  with  ether; 
when  the  ether  is  distilled,  a  brown  product  remains  which  is  again 
treated  with  potash  and  ethyl  iodide  as  described  above,  and  the 
products  separated  as  before.  A  yellow,  indifferent  oil  and  a  com- 
pound which  is  soluble  in  potash  are  again  obtained.  The  potash 
solution  is  acidified,  extracted  with  ether,  and  the  ether  distilled,  when 
the  greater  part  of  the  residual  pentethylphloroglucinol  quickly 
solidifies.  It  crystallises  from  alcohol  in  white  plates  melting  at 
91 — 94°,  but  when  the  alcohol  is  too  dilute,  it  separates  in  an  oily 
condition  and  then  solidifies  to  leafy  crystals.  It  is  not  acted  on  when 
boiled  with  hydrogen  iodide  for  two  hours,  and  neither  this  com- 
pound nor  the  indifferent  oil  shows  the  pinewood  reaction  of  phloro- 
glncinol. 

Hexethylpliloroglucinol,  CfiOsEte,  is  obtained  by  treating  the  penta- 
derivative  with  potash  and  ethyl  iodide,  but  even  with  a  large  excess 
of  the  reagents  a  considerable  quantity  of  pentethylphloroglucinol 
remains  unchanged.  It  is  an  oily  compound  and  completely  insoluble 
in  potash.  One  ethyl-group  is  readily  and  quantitatively  eliminated 
as  ethyl  iodide,  when  it  is  treated  with  hydrogen  iodide  according  to 
Zeisel's  method. 

The  indifferent  oil  allnded  to  above  is  probably  a  mixture  of  the 
ethyl-derivatives  of  varioas  pseudo-forms  of  phloroglncinol. 

F.  S.  K. 

Preparation  of  Nitramines  from  Nitrophenols.  By  A.  Bare 
(Ber,,  21,  1541— 1549).— Merz  and  Ris  (Abstr.,  1886,  872)  obtained 
ortho-  and  para-nitraniline  by  heating  the  corresponding  nitrophenols 
with  aqueous  ammonia.  In  a  similar  manner  Witt  (Abstr.,  1886, 
947)  prepared  dinitronaphthylamine  from  a-dinitronaphthol. 

Dinitraniline,  [NHz :  (N02)2  =  1:2:4],  is  obtained  by  heating 
3  grams  of  dinitrophenol  (ni.  p.  112°)  with  10  c.c.  of  27  per  cent, 
ammonia  for  16  hours  at  175°;  the  product  is  filtered  and  the  red 
needles  shaken  with  water  containing  ammonia  and  ether.  The 
ethereal  solution  is  separated,  dried,  and  the  ether  distilled  off.     It 
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crystallises  in  light-yellow  crystals  melting  at  176°  (not  182°).  The 
yield  is  60  per  cent,  of  the  weight  of  dinitrophenol. 

Metanitroparatoluidine  is  prepared  by  heating  3  grams  of  pure 
nitrocresol  with  8  c.c.  of  35  per  cent,  ammonia  for  16  hours  at  170 — 
180°.     The  yield  is  63  per  cent,  of  the  weight  of  the  nitrocresol. 

Binitrotoluidine,  [Me :  NH2 :  (^02)2  =  1  :  2  :  3  :  5],  is  formed  when 
3  grams  of  dinitrocresol  is  heated  with  10  c.c.  of  27  per  cent, 
ammonia  for  20  hours  at  175 — 185°.  It  crystallises  from  xylene  in 
yellow  prisms  melting  at  208^^. 

Dinitroisohutylaniline,  NH2'C6H2(C4H9)(N02)2,  prepared  by  heating 
3  grams  of  the  dinitrophenol  with  10  c.c.  of  27  per  cent,  ammonia  for 
15  hours  at  175°,  crystallises  from  warm  alcohol  in  slightly  yellowish- 
brown,  feathery  crystals  melting  at  127°.  It  sublimes  in  yellow 
needles,  is  readily  soluble  in  ether  and  warm  alcohol,  insoluble  in 
boiling  water. 

Binitrophenylenediamine,  [NHj  :  1^02  :  NH2 :  ^"02  =  1  :  2  :  3  :  4],  is 
obtained  when  4  grams  of  dinitroresorcinol  is  heated  with  15  c.c.  of 
27  per  cent,  ammonia  for  20  hours  at  115°.  It  crystallises  from 
glacial  acetic  acid  in  groups  of  light  yellowish-brown  needles  which 
melt  with  decomposition  at  about  250°.  It  is  very  sparingly  soluble 
in  alcohol,  ether,  and  benzene.  The  isomeric  dinitro-amido-compound 
described  by  Nietzki  and  Hagenbach  melts  at  about  300°  (Abstr.,  1887, 
477). 

Trinitrophenylenedinmine,  CeHsNftOe,  obtained  by  boiling  diethyl- 
trinitroresorcinol  with  alcoholic  ammonia  for  a  short  time,  separates 
from  its  solution  in  glacial  acetic  acid  in  crystalline  grains  w^hich  do 
not  melt  at  250°,  and  detonate  slightly  when  heated  in  a  flame.  It 
is  almost  insoluble  in  the  usual  solvents  except  glacial  acetic  acid. 
Boiling  aqueous  sodium  carbonate  decomposes  it  with  liberation 
of  ammonia.  When  reduced  with  tin  and  strong  hydrochloric 
acid,  pentamidohenzene  hydrochloride,  C6H(NH2)5,3HC1.  is  formed. 
This  crystallises  in  hair-like  needles,  very  readily  soluble  in  cold 
water,  almost  insoluble  in  alcohol  and  ether.  When  the  aqueous 
solution  is  exposed  to  air,  it  becomes  violet  and  a  dark  substance 
separates.  The  free  base  was  not  isolated.  The  pentacety I- derivative, 
C6H(NHAc)5,  forms  an  almost  insoluble,  amorphous  powder.  Pent- 
amidohenzene reacts  without  difliculty  with  benzaldehyde,  phen- 
anthraquinone,  and  benzil,  &c.,  with  formation  of  crystalline  com- 
pounds. 

Trinitrophenylenediamine  could  not  be  prepared  from  trinitro- 
resorcinol  and  ammonia.  N.  H.  M. 

Cyanacetates  of  the  Benzene  Series.  By  A.  Haller  (Gompt. 
rend.,  106,  1171 — 1174). — An  aqueous  solution  of  sodium  nitrite  con- 
taining 1  gram-molecule  per  litre,  and  a  solution  containing  1  gram- 
molecule  of  aniline  and  3  gram-molecules  of  hydrochloric  acid  per 
litre  are  prepared,  and  likewise  hydrochloric  acid  solutions  of  ortho- 
toluidine  and  paratoluidine  half  the  strength  of  the  aniline  solution. 

100  c.c.  of  the  aniline  solution  or  200  c.c.  of  toluidine  solution  is 
cooled  at  0°  and  mixed  with  100  c.c.  of  the  nitrite  solution  and  a  solu- 
tion of  ethyl  sodiocyanacetate  obtained  by   treating  11 '3   grams  of 
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ethyl  cyanacetate  in  50  grams  of  ethyl  alcohol  with  2"3  grams  of 
sodium  dissolved  in  50  grams  of  alcohol.  If  methyl-derivatives  are 
required,  99  grams  of  methyl  cyanacetate  in  30  grams  of  methyl 
alcohol  is  substituted  for  the  ethyl  cyanacetate  and  sodiam  methoxide 
for  the  ethoxide.  The  product  separates  as  a  yellow  precipitate 
which  is  dissolved  in  potash,  precipitated  with  sulphuric  acid,  washed 
with  water,  dried,  and  recrystallised  from  alcohol. 

Tiie  derivatives  thus  obtained  are  yellow  crystalline  compoands 
insoluble  in  water,  slightly  soluble  in  cold  alcohol,  soluble  in  hot 
alcohol  and  in  benzene,  chloroform,  ether,  and  alkalis.  They  also 
dissolve  in  hot  solutions  of  alkaline  carbonates. 

MHhyl  azobenzeneoyanacetate  forms  slender  needles  which  melt  at 
86'5°.  The  corresponding  ethyl  salt  melts  at  124*9°.  Methyl  azotoluene- 
cyanacetate  [1  :  2J  forms  silky  needles  which  melt  at  167'2°.  The 
ethyl  salt  melts  at  125*8°.  Methyl  azotolaenecyanacetate  [1  :  4]  melts 
at  183  5",  and  the  ethyl  salt  at  74*4"". 

The  solubility  in  alkalis  indicates  that  these  compounds  have  the 
constitution  R-N3-CH(CN)-C00R,  and  not  II-:N"H-N-CcCN)-COOR, 
and  the  solubility  in  alkaline  carbonates  shows  that  the  introduction 
of  jS"2  into  the  CHa-group  of  the  cyanacetates  has  greatly  increased 
the  activity  of  the-  acid  function.  C.  H.  B. 

Bromacetorthotoluide  and  some  of  its  Derivatives.    By  P. 

W.  Abenius  andO.  Widman  {^Ber.,  21,  1662 — 1664). — Bromacetortho- 
toluide,  prepared  by  the  action  of  bromacetic  bromide  on  ortho- 
toluidine  dissolved  in  benzene,  crystallises  in  white  needles  melting  at 
113°.  When  this  compound  or  the  chlorinated  derivative  (m.  p. 
Ill — 112°)  is  boiled  with  aqueous  potash,  diorthotolyldiketopiperazine, 

C6H4Me-N<^y  ^f^'>N'-C6H4Me,   is   obtained.      This  crystallises  in 

well-formed  plates  which  melt  at  159 — 169°,  is  insoluble  in  bases  and 
in  dilute  acids.  The  platinochloride  (with  4  mols.  H2O)  melts  at 
176°.  When  boiled  with  an  excess  of  alcoholic  potash  for  half  an 
hour,  orthutolylyhjcinylorthotolylglycine  {orthotolyk/lycinorthotoli/lamido- 
acetic  acid),  C7H7-NH-CH3-Cb-N(C7H7)-CH,-cdOH,  is  formed;  this 
melts  at  129°.  Phosphorus  penta.chloride  reacts  with  ditolyldiketo- 
piperazine  at  140°  with  formation  of  the  compound 

CH^-N— CCl-CO 

III 
CO-CCl-N-CH, 

which  crystallises  in  slender  needles  meltingf  at  200 — 201°. 

Chloracetylorthotulylglyciyie,  CeH,Me-N(CO-CH,Cl)-CH.,-COOH,  is 
prepared  by  mixing  ethereal  solutions  of  chloracetyl  chloride  and  ortho- 
toljlglycine ;  it  crystallises  from  benzene  in  well-formed  plates  and 
melts  at  116 — 117°  ;  when  heated  with  2  mols.  orthotoluidine  at  16u°, 
it  is  converted  into  diorthotolyldiketopiperazine. 

TetrabromodiorthotolyJdiketopiperazine,  Ci8Hi4Br402,  is  obtained  by 
brominating  orthacetotoluide  at  160°  and  boiling  the  orthobi'om- 
acetodibromotoluide  so  formed  with  alcoholic  potash.  It  crystallises 
in  plates  and  melts  at  277°.  N.  H.  M. 
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Lactones  derived  from  Glycines.  By  P.  W.  Abenius  (Ber.,  21, 
1668—1669). — Ghjcolijlorthotolylghjcin, 

COOH-CHs-NCCvHO-CO-CHs-OH, 

is  formed  when  cliloracety-lorthotolylglycin  (preceding  Abstract)  is 
boiled  with  an  excess  of  soda.  It  crystallises  in  hexagonal  leaves  or 
prisms  which  melt  at  14.3 — 144",  are  readily  soluble  in  water,  alcohol, 
ether,  chloroform,  acetone,  &c.,  but  tolerably  sparingly  soluble  in 
benzene, 

CH  'CO 

AnliydroglijcolyloTtliotolylgliicin^    Gt^i'^<C^^q^^^  ^0,    is    obtained 

by  heating  the  preceding  compound,  at  160^.  It  crystallises  from 
alcohol,  in  which  it  is  readily  soluble,  in  long  prisms  melting  at 
108 — 109°.  It  behaves  like  a  lactone,  dissolves  slowly  in  cold  caustic 
alkalis  and  in  warm  alkaline  carbonates  with  regeneration  of  glycolyl- 
orthotoljlglycin.  P.   S.  K. 

Pentamidobenzene.  By  A.  W.  Palmer  and  C.  L,  Jackson  {Ber., 
21,  1706 — 1707). — Triamidodinitrobenzene,  prepared  from  tribromo- 
dinitrobenzene  melting  at  192°,  is  an  amorphous,  yellow  compound.  It 
yields  a  colourless  reduction  product,  the  hydrochloride  of  which, 
C6H(NH2.)2(NH3C1)3  or  C6H(Is^H)2(NH3Cl)3,  is  a  white  powder  which 
gradually  turns  brown  on  exposure  to  the  air.  \F.  S.  K. 

Orthazotoluene.  By  W.  Pospechoff  (.7.  Buss.  Chem.  Soc,  1887, 
402 — 41.3). — According  to  Werigo  and  Petrieff  this  compound  melts 
at  137'^.  The  "ortho-azotoluene  "  of  Hoogewerff  and  van  Dorp  melts 
at  5.5°,  and  is  different  from  Petrieff's.  Kissel,  on  repeating 
Hooirewerff  and  van  Dorp's  experiment,  obtained  a  compound  melting 
at  137°.  Schultz,  without  regard  to  any  existing  discrepancies,  gives 
the  melting  point  as  55°.  In  order  to  settle  the  question,  the  author 
has  reinvestigated  the  dilferent  processes  by  which  ortlioazotoluene 
may  be  formed.  By  the  action  of  sodium  amalgam  on  nitrotoluene, 
the  product  of  direct  nitrification  of  toluene  (which  according  to  many 
investigators  is  a  mixture  of  symmetrical  [2  :  3]  and  oi-tho-nitro- 
toluene  [1 :  3]),  a  mixture  of  two  azotoluenes  was  obtained,  of  which 
one  melts  at  137°  and  the  other  at  55°.  The  latter  crystallises  in  short, 
red  prisms,  which  were  scattered  about  amongst  the  long,  orange 
needles  of  the  former.  Petrieff's  and  Schultz's  method  consists  in 
the  reduction  of  orthonitrotoluene  with  zinc-dust.  Orthonitrotoluene 
was  purified  by  repeated  distillation,  in  order  to  get  rid  of  the  sym- 
metrical modification,  and  the  product  boiling  at  122  —  123°,  the 
purity  of  which  was  confirmed  by  oxidation  and  by  reduction,  was 
dissolved  in  alcohol  and  treated  with  zinc-dust  in  the  presence  of 
aqueous  soda.  After  adding  water,  an  oil  was  obtained,  which  the 
following  day  became  converted  into  thick,  red  needles,  melting  at 
55°.  According  to  Tutkoffsky,  the  crystals  are  rhombic;  axial  ratio 
a:h  :c  =  0-875588  :  I  :  1-01  3960  ;  observed  faces  ooP  and  Poo.  They 
are  ruby-red  and  pleochroic.  By  reduction  with  sodium-amnlgam 
in  alcoholic  f^olution,  this  yielded  colourless  crystals  of  the  hydrazo- 
compound    (m.  p.  161°),    which   on    oxidation   again    gave    the    red 
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needles  of  orthoazotoluene  (m.  p.  55°).  From  this  and  other  reactions, 
it  follows  that  Petrieff's  so-called  "  azoxy toluene  "  is  this  orthoazo- 
toluene. Using  Hoogewerff  and  van  Dorp's  method,  the  author  sub- 
jected orthotoluidin6  to  the  action  of  potassium  permanganate  in 
alkaline  solution,  and  the  same  azotoluene,  melting  at  55°,  was 
obtained.  Perkin's  method,  namely,  distillation  of  nitrotoluene  in 
alcoholic  solution  with  sodium  hydroxide,  gives  the  same  azotoluene 
(m.  p.  55°),  but  the  method  cannot  be  recommended.  From  the 
results  of  these  experiments  it  follows  that  orthoazotoluene  melts  at  55"  ; 
100  parts  of  alcohol  at  14"5°  dissolve  6'027  parts;  100  parts  of  ether 
at  lQ'b°  dissolve  147'66  parts.  It  dissolves  in  sulphuric  acid,  and  is 
separated  again  on  addition  of  water ;  the  same  with  the  acetic  acid 
solution.     It  absorbs  benzene  vapour,  and  deliquesces  to  a  red  liquid. 

B.  B. 

Diazo-compounds.     By  P.    Griess    (Ber.,   21,    1559—1566). — 

Paramidotriazohenzene,  NHs'CeHi'N'C^^^,    is    prepared    from    para- 

phenyleneamido-oxamic  acid  (Abstr,,  1885, 1220)  in  a  manner  exactly 
eimilar  to  the  meta-derivative  (ibid.,  788)  ;  it  crystallises  in  long 
plates,  readily  soluble  in  the  usual  solvents,  except  water.  It  melts 
at  65°,  and  detonates  at  a  higher  temperature.  When  exposed  to  air 
it  becomes  reddish ;  it  is  completely  decomposed  by  prolonged  boiling 
with  water.  The  hydrochloride  crystallises  in  needles  or  plates, 
generally  reddish  ;  very  readily  soluble  in  cold  water.  The  plat  in  ochlo- 
ride  forms  bright  yellow  needles,  very  sparingly  soluble  in  cold  water. 
Paradiazotriozobenzene  was  obtained  by  diazotising  the  amido-com- 
pound  above  described,  but  was  not  isolated.  The  platinochloi-ide, 
(N2Cl-C6ll4']S'3)2,PtCl4,  crystallises  in  long,  narrow  plates,  which 
explode  violently  when  heated.  The  perbromide,  N3*C6H4-No,Br3,  is 
formed  when  a  mixture  of  bromic  and  hydrobromic  acid  is  added  to 
an  aqueous  solution  of  the  hydrobromide ;  it  separates  as  a  red  oil, 
which  gradually  crystallises. 

Paraditriazobenzene  (parahexazobenzene),  CeH.Ji^<^^^\   [1:4],  is 

formed  when  paradiazotriazobenzene  perbromide  is  added  to  aqueous 
ammonia.  The  whole  is  distilled,  and  the  solid  distillate  crystallised 
from  ether.  It  crystallises  in  colourless,  well-formed  plates,  which  melt 
at  83°,  and  become  brown  when  exposed  to  light;  it  is  very  readily 
soluble  in  ether  and  chloroform,  sparingly  soluble  in  alcohol,  and 
almost  insoluble  in  water.  It  has  a  sweet  taste.  When  heated  above 
its  melting  point,  it  explodes  with  extreme  violence.  It  is  indifFerent 
to  bases  and  acids  in  the  cold,  but  is  decomposed  by  prolonged  boiling 
with  strong  hydrochloric  acid.  The  compound  was  not  analysed,  but 
the  formula  assigned  to  it  is  supported  by  the  mode  of  formation  of 
the  substance,  as  well  as  by  analyses  of  the  analogously  constituted 
hexazobenzoic  acid  described  below.  Hexazobenzene  can  also  be 
prepared  from  paratetrazobenzene. 

Metamidotriazobenzoic  acid,  COOH*C6n3(N'Il2)N3  [  =  1:3:5],  is 
prepared  by  boiling  1:3:5  diamidobenzoic  acid  dissolved  in  hydro- 
chloric  acid    with   twice    the   amount   of   oxalic   acid.     The    amido- 
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oxalamidohenzoic  acid,  COOH-C6H3(NH3)-NH-C202*OH  (which  forms 
white  grains,  almost  insoluble  in  water),  thus  obtained  is  diazo- 
tised  and  the  diazo-compound  converted  into  the  perbromide  and 
treated  with  ammonia.  On  adding  hydrochloric  acid  to  the  product, 
metatriazo-oxalamidohenzoio  acid,  COOH-C(;H3(N3)-NH-C202'OH,  is 
liberated.  This  is  a  yellowish  substance,  rather  readily  soluble  in  hot 
water  ;  when  boiled  with  dilute  aqueous  potash,  it  is  decomposed  into 
metamidotriazobenzoic  and  oxalic  acids.  Metamidotriazobenzoic  acid 
crystallises  from  water  in  slightly  reddish  needles,  readily  soluble  in 
cold  alcohol  and  ether,  almost  insoluble  in  cold  water.  It  has  a 
slightly  acid  taste,  and  detonates  when  heated  in  the  dry  state.  The 
hydrochloride  crystallises  in  small  needles,  very  readily  soluble  in  cold 
water;  the  platinochloride  is  also  described. 

Metadiazotriazohenzoic  acid  seems  not  to  exist  in  the  free  state. 
The  nitrate,  COOH-C6H3(N"3)'N'2-N02  [1:3:  5],  crystallises  in  well- 
formed,  sparingly  soluble  prisms;  ihe  perhromide,  C-^i^^^^r^,  and 
platinochloride,  are  also  described. 

Metadiazotriazoamidobenzene,  COOH*C6H3(N'3)2'N'2*NHPh,  is  formed 
when  metadiazotriazobenzoic  acid  nitrate  is  treated  with  aniline.  It 
is  very  readily  soluble  in  ether,  insoluble  in  water,  and  has  an  intense 
yellow  colour. 

Metaditriazohenzoic  acid  (hexahenzoic  acid),  COOH*C6H3(N'3)2  [1:3:5], 
is  prepared  by  dissolving  metadiazotriazobenzoic  acid  perbromide  in 
aqueous  ammonia,  and  is  purified  by  crystallisation  from  hot  dilute 
alcohol  (using  animal  charcoal),  from  which  it  separates  in  small,  white 
needles,  almost  insoluble  in  boiling  water,  very  readily  soluble  in 
ether.  It  has  a  bitter  taste.  When  heated  it  explodes,  with  forma- 
tion of  a  black  cloud.  It  yields  very  stable  salts.  The  barium  salt 
forms  almost  insoluble,  white  needles. 

Benzeneazodiphenyldisulphonic  acid,  S03H'C6H4*N"2*C6ll4-C6H4-S03H, 
is  obtained  by  dissolving  benzeneazodiphenyl  (1  part)  (compare  Ber., 
21,  911)  in  fuming  sulphuric  acid  (3  to  4  parts),  and  heating  the  whole 
on  a  water-bath,  until  a  sample  is  quite  soluble  in  water.  It  is  poured 
into  water  (6  parts),  the  yellowish-red  crystals  washed  with  hydro- 
chloric acid  and  dried.  The  pure  acid  is  prepared  from  the  barium 
salt.  It  is  readily  soluble  in  alcohol  and  in  cold  water,  and  is  precipi- 
tated from  the  latter  by  addition  of  hydrochloric  acid.  The  potassium 
salt  (with  1|  mol.  HoO)  crystallises  in  well-formed  prisms,  readily 
soluble  in  hot  water ;  the  barium  salt  forms  a  granulo-cn^stallin''-i 
precipitate.  The  disulphonic  acid  is  reduced  by  tin  and  hydrochloric 
acid,  and  by  ammonium  sulphide,  with  formation  of  a  very  sparii;gly 
soluble  amido-acid,  crystallising  in  narrow  plates  of  a  silvery  lustre. 

N.  H.  M. 

Mixed  Azo-compounds.  By  0.  Beyer  and  L.  Clatsen  {Ber.,  21, 
1697  — 1706).— Phenylazoacetoacetaldehyde,  C0Me-CH(CH0)-:N'2Ph, 
is  obtained  by  gradually  adding  a  dilute  solution  of  diazobeuzene 
chloride  to  an  aqueous  solution  of  sodacetoacetaldehyde.  It  crys- 
tallises from  boiling  alcohol  in  thick,  dark-red,  or  thin,  lighter 
coloured  prisms,  according  to  the  concentration  of  the  solution.  It 
melts  at  118°,  and  gives  a  crystalline  copper  compound  with  copper 
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acetate.  The  hydrazone,  C0Me-CH(N'2Ph)-CH:N-NHPh,  prepared 
hy  mixing  an  alcoholic  sohition  with  phenylhydrazine,  is  very  Bparinorly 
soluble  in  alcohol,  from  which  it  crystallises  in  yellowish-red  needles 
melting  at  218°.     When  boiled  with  glacial  acetic  acid,  it  yields  a 

compound,    NgPh'C^p^  .j^p,  ]>,  which  crystallises   from    methyl 

alcohol  in  needles  melting  at  112°,  and  insoluble  in  alkalis. 

An  alkaline  solution  of  phenylazoacetoacetaldehyde  gives  with 
an  alkaline  solution  of  phenylhydrazineparasnlphonic  acid  a  yellow, 
crystalline  precipitate,  probably  sodium  phenylazoar.efoacetaldehyde- 
hydrazideparasutpJionate,  which  in  a  sulphuric  acid  bath,  shows  the 
same  shade  as,  although  in  a  considerably  less  degree  than,  tartrazin. 

Phenylazoacetylacetone,  C0Me-CH(C0Me)'N2Ph,  prepared  by  mixing 
aqueous  solutions  of  sodium  acetylacetone  and  diazobenzene  chl  >ride, 
crystallises  from  boiling  alcohol  in  long,  yellow  needles  melting 
at  90°. 

Phenylazophenyldimethylpyrazole,  !N'2Ph'C«^pTy«-  .-j^pi^,  is  obtained 

by  heating  the  preceding  compound  with  phenylhydrazine  at  130 — 
140°.  It  crystallises  from  slightly  acid  alcohol  in  yellow  needles, 
which  melt  at  63°  and  are  insoluble  in  alkalis. 

Phenylazodihenzoylmetharie,  C0Ph*CH(C0Ph)*N2Ph,  is  prepared  by 
precdpitatinof  an  aqueous  alcoholic  solution  of  sodium  dibenzoyl- 
methane  with  a  dilute  solution  of  diazobenzene  chloride.  It  crystal- 
lises from  boiling  alcohol  in  yellowish-red  prisms  melting  at  153 — 154°. 

-CPh'NT— 

Phenylazotriphenylpyrazole,^2P^'C<^^p,  .T^pi^I>>  obtained  by  heat- 
ing the  preceding  compound  with  phenylhydrazine,  crystallises  from 
boiling  alcohol  in  yellowish-red  prisms,  melts  at  156 — 157°,  and  is 
insoluble  in  alkalis.  It  is  more  readily  soluble  in  light  petroleum  and 
ethyl  acetate  than  phenylazodibenzoyl methane. 

Sodium  phenylazodihenzoylmethaneparasulphoiiatey 

COPh-CH(COPh)-N2-C6H4-S03N"a, 

is  formed  by  the  action  of  diazobenzenesulphonic  acid  on  an  alkaline 
solution  of  dibenzoylmethane.  It  crystallises  from  hot  water  in 
golden-yellow  leaves,  and  when  treated  with  mineral  acids  yields  the 
free  sulphonic  acid  in  the  form  of  a  yellow,  pasty  mass  of  microscopic 
needles,  which  colour  wool  greenish  in  a  sulphuric  acid  bath. 

The  above  compounds  are  true  phenylazo-derivatives,  no  intra- 
molecular change,  by  which  they  would  be  converted  into  hydrazine- 
derivatives,  having  taken  place.  The  phenylazo-derivatives  are  all 
soluble  in  alkali,  but  are  precipitated  from  the  solution  by  carbonic 
anhydride. 

The  following  compounds  are  chemically  and  physically  similar  to 
those  already  described,  and  are  also,  probably,  true  phenylazo-deriva- 
tives. 

Phenylazohenzoylaldehyde,  C0Ph*CH(CH0)*N2Ph,  crystallises  from 
alcohol  in  yellow  or  dark-red  prisms  melting  at  103°. 

Phenylazohenzoylacetone,  C0Ph*CH(C0Me)'N2Ph,  crystallises  from 
alcohol  in  yellowish-red  prisms  melting  at  99°. 
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Ethyl  pJienylazoacetylpyruvate,  C0Me'CH(C0*C00Et)'N3Ph,  crys- 
tallises from  alcohol  in  yellow  prisms  melting  at  115 — 116°. 

Mhijl  phemjlazohenzoylpT/ruvate,  C0Ph-CH(C0-C00Bt)-N2Ph,  crys- 
tallises from  alcohol  in  yellowish-red  prisms  melting  at  116 — 117°. 

F.  S.  K. 

Two  Bye-products  in  the  Technical  Preparation  of  Amido- 
azobenzene.  By  L.  Gattermann  and  G.  Wiohmann  (Ber.,  21,  1633^ 
— 1637). — The  aniline  recovered  from  the  acid  solution  obtained  in  the 
preparation  of  amidoazobenzene  contains  amidodiphenyl  sulphate  and 
a  new  compound  of  the  formula  CiaHglS's.  The  latter  is  obtained  by 
extracting  the  crude  product  with  glacial  acetic  acid ;  on  adding 
water  to  the  acetic  acid  solution,  the  compound  separates  in  lustrous 
needles.  Its  molecular  weight  was  determined  by  Raoult's  method. 
It  dissolves  readily  in  the  usual  solvents,  melts  at  109'',  and  boils 
without  decomposition.  It  is  not  dissolved  by  acids  or  alkalis,  and 
does  not  react  with  acid  chlorides  and  with  nitrous  acid ;  it  can  be 
distilled  over  zinc-dust  without  change-.  When  reduced  with  sodium 
in  alcoholic  solution,  aniline  and  orthophenylenediamine  are  formed. 
The  compound  is  therefore  an  azimide  of  the  formula 

CbH/  I  >NPb. 
\;^/ 

The  nitro-derwative,  Ci2H8"N'402,  prepared  by  slightly  warming  2  grams 
of  the  substance  with  10  c.c.  of  strong  sulphuric  acid,  crystallises 
from  glacial  acetic  acid  in  white  needles  melting  at  275^. 

The  presence  of  amidodiphenyl  sulphate  is  accounted  for  by  the  fact 
that  the  crude  hydrochloric  acid  in  which  the  aniline  is  dissolved, 
contains  sulphuric  acid.  N.  H.  M. 

Phenylhydrazines.  By  C.  Willgerodt  and  M.  Perko  (J.  pr. 
Chem.  [2],  37,  345 — 358). — Picrylhydrazine  is  best  prepared  by  care- 
fully mixing  picryl  chloride  (1  mol.)  and  phenylhydrazine  (2  mols.) 
in  cold  alcoholic  solution.  It  forms  pale-red  scales  melting  at  172''. 
If  the  solution  is  warmed,  decomposition  takes  place,  and  the  melting 
point  of  the  product  is  considerably  raised.  On  boiling  picrylhydr- 
azine with  acetic  acid,  strong  hydrochloric  acid,  or  dilute  sulphuric 
acid  for  a  short  time,  dinitrosonitroazobenzene,  Ph-]Sr2'C6H2(N'0)2'N'02, 
crystallising  in  golden-yellow  scales  melting  at  247*5°  is  formed, 
together  with  a  substance  of  a  brownish  colour,  melting  at  145°,  not 
yet  investigated.  On  boiling  with  alcohol,  picrylphenylhydrazino 
yields  what  is  probably  a  mixture  of  trinitrohydrazobenzene,  nitroso- 
dinitrohydrazobenzene,  and  nitrosodinitroazobenzene. 

Dim'trosonitroazohenzenestdjphonic  acid  is  formed  by  heating  a  mix- 
ture of  dinitrosonitroazobenzene  (5  grams)  with  equal  parts  (15  grams) 
of  ordinary  and  fuming  sulphuric  acid  at  220 — 230°.  The  acid  crystal- 
lises from  water  in  yellow  needles,  and  from  acetic  acid  in  yellow 
scales,  which  do  not  melt  at  360°. 

a-Dinitrohydrazobenzene,  N2ll2Ph-C6H3(N02)2,  is  best  prepared  by 
digesting  finely-powdered  a-dinitrochlorobenzene  (5  grams)  with 
phenylhydrazine  (5*5  grams)  in  alcoholic  solution  for  eight  days.     It 

YOL.  Liv.  3  i 
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cryfitallises  from  hot  alcohol  in  beantiful  red  scales  melting  at  120*. 
When  shaken  with  mercuric  oxide,  it  yields  a-dinitroazobenzene, 
which  crystallises  from  alcohol  in  small  needles  melting  at  116 — 
117°  (uTicorr.). 

Dinitrosoazohenze7ie  may  he  prepared  by  heatino-  a-dinitrochloro- 
benzene  with  phenylhydrazine  and  alcohol  in  sealed  tubes  at  120 — 
130°.     It  crystallises  in  needles  of  a  brownish  colour  melting  at  175°. 

Orthonifrometachlorhydrazohenzene  is  formed  when  Laubenheimer's 
dinitrochlorobenzene  (3  grams)  is  heated  with  phenylhydrazine 
(3'3  grams)  and  alcohol.  It  crystallises  in  short,  red  prisms  melting 
at  139—140°  (uncorr.). 

OrtJionitrometachlorazohenzene,  Ph'T^a'CfiHg-'N'OaCl  [N  :  NO2  :  CI  = 
1  :  2  :  5],  is  prepared  by  treating  the  preceding  hydrazo-compound 
with  mercuric  oxide.     It  forms  small,  red  needles  melting  at  94°. 

Orthonitrosoinefachlorazohenzene  is  formed  by  boiling  the  correspond- 
ing hydrazo-compound  with  water  or  acids.     It  melts  at  136 — 137. 

The  authors  have  failed  in  their  attempts  to  obtain  an  unsymmetri- 
cal  picrylhydrazine  by  heating  together  picryl  chloride  (8'6  grams) 
and  phenylhydrazine  (5  grams)  in  alcoholic  solution.  G.  T.  M. 

New  Method  for  the  Preparation  of  Biguanides.  Derivatives 
of  Phenylbiguanide.  By  A.  Smolka  and  A.  Friedreich  {Monatsh., 
9,  227 — 241). — The  hydrochlorides  of  biguanide,  ethvlbiguanide,  and 
phenylbiguanide  can  be  prepared  by  heating  an  alcoholic  solution  of 
dicyandiamide  with  ammonium  chloride,  ethylamine  hydrochloride, 
and  aniline  hydrochloride  respectively. 

Copper  phenylbiguanide,  (CgHioNsyjCu  +  IJHoO,  is  obtained  by 
treating  the  hydrochloride  (see  below)  with  warm  soda.  It  is  a  dark- 
rose  coloured,  microscopic,  crystalline  powder,  which  decomposes  and 
turns  brown  when  boiled  with  water,  or,  more  quickly,  when  heated  alone 
at  130 — 135°.  It  is  very  sparingly  soluble  in  cold,  more  readily  soluble 
in  hot  water;  the  aqueous  solution  absorbs  carbonic  anhydride  from 
the  air  and  becomes  turbid  owing  to  the  separation  of  the  carbonate. 
It  has  strongly  basic  properties,  liberates  ammonia  from  its  salts,  pre- 
cipitates metallic  hydroxides  from  solutions  of  metallic  salts,  and 
combines  with  acids.  The  hydrochloride,  (CgHioN5)2Cu,2HCl  -h 
l^HoO,  prepared  by  digesting  phenylbiguanide  hydrochloride  with 
freshly-precipitated  copper  hydroxide,  crystallises  in  carmine-red 
aggregates  which  slowly  decompose  when  heated  above  140''.  It  is 
readily  soluble  in  water,  but  is  decomposed  with  separation  of  a 
brown  product,  when  the  solution  is  boiled  for  some  time.  Alkalis 
give  rose-coloured  precipitates  of  the  copper  base  when  added  to  the 
aqueous  solution  and  soluble  sulphates,  carbonates,  phosphates,  chro- 
mates,  and  oxalates  precipitate  the  corresponding  salt  of  copper 
phenylbiguanide.  The  sulphate,  (C8HiolS'5)2Cu,H2S04,l|II.iO,  forms 
rose-coloured,  microscopic  needles  which  decompose  when  heated  at 
about  150°.  It  is  not  decomposed  when  boiled  with  water,  in  which 
it  is  very  sparingly  soluble.  The  chromafe,  (C8H,oN'5).jCu,H2Cr04,H20, 
is  a  yellowish-green,  microscopic,  granular  powder,  which  decomposes 
when  heated  at  about  150°.  It  is  more  sparinglr  soluble  in  water 
tban.ihe  sulphate,  and  does  not  decompose  when  boiled  with  water. 
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Nickel  phenylhiguanide,  (CJIw'N 5)2^1,  prepared  by  precipitating  the 
hydrochloride  with  soda,  is  a  yellow  powder  which  is  almost  totallv 
insoluble  in  water,  and  is  not  decomposed  either  when  heated  at  150"* 
or  when  boiled  with  water.  The  hydrochloride,  (C8HioN'5)2N'i,2HCl, 
prepared  in  like  manner  to  the  copper  salt,  forms  yellow,  granular 
crystals  which  are  readily  soluble  in  water  and  decompose  when  heated 
to  about  150°.  The  aqueous  solution  is  yellow,  decomposes  when 
heated,  and  behaves  towards  reagents  similarly  to  the  corresponding 
copper  salt.  The  sulphate,  (C8HioN5)2Ni,H2S04  +  l^HaO,  crystallises 
in  oranore-yellow,  microscopic  plates  which  decompose  when  heated  at 
about  150°.  It  is  very  sparingly  soluble  in  water,  and  is  not  decom- 
posed when  boiled  with  it. 

Cobalt  phenylhiguanide,  (C3Hio'N'5)2Co  +  l^HsO,  is  a  dark-rose 
coloured,  microscopic,  granular  powder,  which  is  far  more  readily 
soluble  in  water  than  the  copper  or  nickel  base.  It  forms  large, 
raspberry-red  leaves  when  a  dilute  aqueous  solution  is  evapo- 
rated slowly ;  it  has  strongly  basic  properties.  It  is  decomposed 
when  heated  at  about  145°  or  when  boiled  with  water.  The  hydro- 
chloride,  (0811101^5)200,21101  +  lIHgO,  forms  small,  raspberry-red 
plates  which  are  tolerably  easily  soluble  in  water,  forming  a 
wine-red  coloured  solution.  It  is  decomposed  when  boiled  with 
water  or  when  heated  at  about  150*^,  and  it  behaves  towards  re- 
agents like  the  corresponding  copper  and  nickel  salts.  The  sulphate, 
(08HioNs)oCo,H2S04  +  H2O,  forms  silky,  carmine-red  needles  which 
are  sparingly  soluble  in  water,  and  decompose  when  heated  to  about 
150°.     It  is  not  decomposed  when  boiled  with  water.  F.   S.  K. 

Safranines  and  related  Dyes.  By  R.  IS'ietzki  and  R.  Otto 
(B^r.,  21,  1590—1598;  compare  Abstr.,  1887,  250).— When  an 
alcoholic  solution  of  phenosafranine  is  treated  with  sulphuric  acid  just 
sufficient  to  produce  a  violet  coloration,  and  boiled  with  an  excess  of 
sodium  nitrite,  a  magenta-coloured  solution  is  obtained  which  is  not 
fluorescent.  The  new  compound  thus  obtained  is  less  strongly  basic 
than  safranine,  and  can  be  liberated  from  its  salts  by  caustic  alkalis,  but 
not  by  carbonates.  It  is  purified  by  precipitation  with  zinc  chloride 
and  hydrochloric  acid.  The  nitrate,  CisHiaNsjELNOa,  sulphate, 
Oi8Hi3N3,H2S04,  and  platinochloride  were  prepared.  The  aceti/l- 
derivative  is  violet,  and  yields  yellow,  sparingly  soluble  salts.  The 
compound  O18H13N3,  in  the  form  of  its  salts,  dissolves  in  water  with 
red  colour,  and  dyes  wool  and  silk  red,  but  with  a  much  more  bluish 
shade  than  safranine  does.  Hydrochloric  acid  dissolves  it  wdth  green 
coloration  which  changes  at  once  to  red  on  addition  of  water. 

The  phenosafranine  base,  OisHigNiO,  is  prepared  by  treating  the 
sulphate  with  the  exact  amount  of  baryta.  On  evaporating  the  solu- 
tion with  exclusion  of  air,  plates  of  a  golden  lustre  separate  :  it  is 
best  to  evaporate  in  a  vacuum  at  40°.  It  is  readily  soluble  in  alcohol, 
sparingly  soluble  in  water,  and  almost  insoluble  in  ether.  Water 
decomposes  it  with  formation  of  the  base  OisHuNi. 

Safranol,  Oi8Hi9N^2( 011)2,  is  obtained  by  boiling  phenosafranine 
hydrochloride  with  an  excess  of  alcoholic  potash  for  three  days ;  the 
alcohol  is    evaporated,    water   and   then    an    excess    of    acetic    acid 
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added  ;  the  brown  crystals  thus  obtained  are  dissolved  in  ammonia  and 
precipitated  with  hydrochloric  acid.  It  separates  in  large,  brass- 
coloured  needles,  is  almost  insoluble  in  water,  alcohol,  and  glacial 
acetic  acid,  but  readily  soluble  in  caustic  alkali  and  ammonia,  with 
carmine-red  colour.  Strong  sulphuric  acid  dissolves  it  with  brown 
colour.  The  6?mce^//Z- derivative  crystallises  in  plates  of  a  metallic 
lustre,  insoluble  in  ammonia.  "When  phenosafranine  is  boiled  for 
several  days  with  zinc-dust  and  hydrochloric  acid,  the  compound 
CigHigNyO  is  formed.  This  crystallises  from  water  in  long,  colourless 
needles,  readily  soluble  in  alcohol,  less  soluble  in  ether,  benzene,  and 
hot  water,  and  melts  at  130°,  losing  water.  No  crystalline  salts 
could  be  obtained.  The  o-ce/iyZ-derivative,  CigHigNsOAc,  forms  broad 
needles  melting  at  173°,  readily  soluble  in  acids,  and  yields  a  yellow 
cv y staWine  platinochloride,  (Ci8Hi8N30Ac)2,H2PtCl6.  When  a  solution 
of  the  base  in  an  excess  of  dilute  sulphuric  acid  is  treated  with  sodium 
nitrite  and  then  with  alcohol,  a  new  base,  of  the  formula  CisHigNaO, 
is  obtained.  The  latter  crystallises  from  dilute  alcohol  in  broad 
needles  melting  at  117°;  it  yields  no  acetyl-derivative,  and  cannot  be 
diazotised.  The  platinool deride^  (Ci8Hi8N'20)2,H2PtCl6,  is  sparingly 
soluble. 

The  behaviour  of  the  base,  CisHigNgO,  when  heated  makes  it  pro- 
bable that  the  oxygen  in  it  is  present  in  the  form  of  water,  and  that 
the  compound,  as  well  as  the  compound  Ci8Hi8K'20,  are  the  respective 
hydrates  of  the  bases  Ci8Hi7N'3  and  CisHigNj.  N.  H.  M. 

Chemical  Process  which  takes  place  in  the  Dyeing  of 
Wool  and  Silk  with  Basic  Coal-tar  Dyes.  By  E.  Knecht  {Ber., 
21,  1556 — 1558). — In  order  to  determine  whether  the  taking  up  of 
dyes  by  fibres  is  a  mechanical  or  chemical  process,  quantitative  ex- 
periments were  made  in  which  wool  and  silk  respectively  were  boiled 
with  solutions  of  weighed  amounts  of  rosaniline  hydrochloride, 
diamido-azobenzene  hydrochloride,  and  methyl  violet.  02  gram  of 
rosaniline  hydrochloride  was  dissolved  in  500  c.c.  of  water  and  boiled 
with  wool  until  the  solution  was  colourless.  The  liquid  was  then 
neuti-al  and  contained  ammonia.  A  hydrochloric  acid  determination 
showed  that  the  whole  of  the  hydrochloric  acid  originally  in  the 
magenta  remained  in  the  decolorised  solution.  Similar  results  were 
obtained  from  the  other  experiments.  The  taking  up  of  dyes  by 
animal  fibres  involves,  therefore,  a  quantitative  chemical  change,  and 
is  not  a  mechanical  process  merely.  It  is  probable  that  very  complex 
compounds  are  formed.  N.  H.  M. 

Derivatives  of  Diphenylphosphorous  Chloride  and  Di- 
phenylphosphine.  By  C.  Dorken  (J5er.,  21,  1505—1515).— 
DiphenylbenzylphospMne  chloride,  C7H7*PPh2Cl2,  obtained  by  heating 
diphenylphosphorous  chloride  at  180°  with  excess  of  benzyl  chlo- 
ride, forms  slightly  yellow  prisms,  melts  at  187°,  and  is  insoluble  in 
ether  and  benzene.  When  treated  with  alcohol  or  water,  it  is  quickly 
converted  into  diphenylbenzylphosphine  oxide,  melting  at  195 — 
196°. 
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Diphenyldimethi/lphospJioniujn  iodide,  PMegPhaT,  is  prepared  by 
heating  dipheDylphosphorous  chloride  with  methyl  iodide. 

Trinitrodiphenylbenzylphosphine  oxide,  N02*C7H6'P(C6H4'N02)2, 
formed  by  treating  the  oxide  with  a  mixture  of  fuming  nitric  acid 
and  concentrated  sulphuric  acid,  separates  from  glacial  acetic  acid 
in  colourless  crystals  which  melt  at  206°,  are  insoluble  in  alcohol, 
ether,  &c.,  but  moderately  soluble  in  glacial  acetic  acid.  Diphenyl- 
phosphine  can  be  obtained  by  heating  diphenylphosphorous  chloride 
at  230°  with  zinc.  It  is  a  colourless,  oily  liquid  of  disagreeable  odour, 
insoluble  in  water,  but  readily  soluble  in  ether,  alcohol,  and  benzene. 
On  exposure  to  the  air,  it  is  oxidised  to  diphenylphosphinic  acid.  It 
combines  with  methyl  iodide,  acetic  chloride,  and  benzoic  chloride. 

DiphenylpliospJioniuin  chloride,  PH2Ph2Cl,  obtained  in  the  form  of 
a  white,  crystalline  mass  by  treating  diphenylphosphorous  chloride 
with  hjdrogen  chloride,  is  sparingly  soluble  in  ether  and  quickly  decom- 
poses on  exposure  to  the  air.  The  platinochloride,  (PH2Ph2Cl)2,PtCl4, 
is  a  yellow  powder. 

Diphenylphosphonium  iodide,  formed  by  the  combination  of  diphenyl- 
phosphine  with  concentrated  hjdriodic  acid,  is  a  yellowish-white, 
unstable  compound. 

Tetraphemjldiphosphine,  PPh2*PPh2,  obtained  by  warming  diphenyl- 
phosphorous chloride  with  diphenylphosphine,  melts  at  67°,  boils 
at  about  400°,  and  gradually  oxidises  on  exposure  to  the  air.  It  is 
converted  into  diphenylphosphinic  acid  when  warmed  with  nitric 
acid.  Diphenylphosphine  and  carbon  bisulphide  combine  w^hen  heated 
together,  to  form  a  compound  PPh2'CS-S*PH2Ph2,  which  crystallises 
from  warm  alcohol  in  shining  forms  melting  at  157°.  It  is  readily 
soluble  in  carbon  bisulphide,  glacial  acetic  acid,  and  warm  alcohol,  but 
insoluble  in  ether. 

ParadiphenyltolylpJiospliine,  PPh2*C6H4Me,  prepared  by  the  action  of 
sodium  on  a  mixture  of  diphenylphosphorous  chloride  and  para- 
bromotoluene  in  ethereal  solution,  crystallises  from  ether  or  alcohol  in 
colourless  prisms  melting  at  68°.  It  is  a  feeble  base,  dissolves  readily 
in  concentrated  hydrochloric  acid,  but  is  reprecipitated  from  the 
solution  by  water. 

Biphenyltohjlpliosplmie  oxide,  POPh2*C6H4Me,  is  obtained  by  treat- 
ing the  phosphine  first  with  bromine  and  then  with  alkali.  It 
crystallises  from  alcohol,  melts  at  129 — 130°,  and  is  only  sparingly 
soluble  in  ether. 

BiphenyUolylphospJiine  sulphide,  PSPh2*C6ll4Me,  is  formed  when  a 
carbon  bisulphide  solution  of  the  phosphine  and  sulphur  is  evaporated. 
It  crystallises  from  alcohol  in  long,  silky  needles,  which  melt  at  139°, 
are  readily  soluble  in  carbon  bisulphide,  moderately  soluble  in  alcohol, 
but  insoluble  in  ether. 

Ditolylphenylphosphine,  PPh(C6ll4Me)2,  obtained  by  the  action  of 
sodium  on  an  ethereal  solution  of  phosphenyl  chloride  and  para- 
bromotoluene,  crystallises  from  alcoholic  ether  in  small,  colourless 
needles,  melts  at  57°,  and  is  readily  soluble  in  ether,  but  only  sparingly 
in  alcohol. 

Dinitrodiphenylphosphinic  acid,  (N02'C6H4)2PO*OII,  is  prepared  by 
treating   diphenylphosphinic   acid   with   a   mixture  of   concentrated 
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sulphuric  acid  and  fumino^  nitric  acid.  It  melts  at  268°,  and  is  only 
sparingly  soluble  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid. 
When  heated  in  a  test-tube,  it  explodes.  The  ammonium  salt, 
(C(iH4'N02)2PO*ONH4,  crystallises  in  small,  yellow  columns  which 
melt  at  260°,  and  are  sparingly  soluble  in  alcohol  and  cold  water. 
The  potassium  salt,  (CeHiNOzjoPO-OK  -f  2H2O,  is  a  yellow,  crystal- 
line powder,  which  is  readily  soluble  in  water,  but  more  sparingly 
soluble  in  alcohol.  The  barium,  lead,  and  silver  salts  are  yellowish, 
crystalline  compounds. 

iJiamidodiphenylphosphinic  acid,  obtained  by  reducing  the  nitro- 
compounds, forms  small,  brown  crystals,  melts  at  276°  with  decom- 
position, and  is  only  sparingly  soluble  in  almost  all  solvents. 

F.  S.  K. 

Derivatives  of  Dimethylaniline  containing  Phosphorus ;  and 
Mercury  Dimethylaniline.  By  A.  Schedk  and  A.  Michaelis 
(Ber.,  21,  1497 — 1504). — Dimethylamidophenylphosphorous  chloride, 
NMea'CeHi-PCla  [PCI2  :  NMe2  =  1  :  4],  is  obtained  by  mixing  phos- 
])horus  trichloride  with  dimethylaniline  and  gradually  adding 
aluminium  chloride.  It  forms  a  slightly  yellow,  deliquescent,  crystal- 
line mass,  melts  at  66°,  and  boils  at  250°  (120  mm.  pressure)  with 
partial  decomposition.  It  is  sparingly  soluble  in  light  petroleum, 
more  readily  soluble  in  ether,  and  readily  soluble  in  benzene  and 
phosphorus  trichloride.  It  dissolves  in  water  with  evolution  of  heat 
Hnd  a  strong  phosphine  smell.  A  white  powder,  probably  the  hydro- 
chloride, PCl2*C6H4']S'Me2,HCl,  soon  separates  from  solutions  of  this 
compound  owing  to  absorption  of  moisture. 

Sodium  dimethylamidophenylphosphinite,  NMe2"C6H4'P02HNa  + 
2HoO,  obtained  by  evaporating  an  aqueous  solution  of  the  preceding 
compound  and  treating  the  residue  with  soda,  forms  large  well-defined 
crystals. 

Dimethylamidophenylphosphinous  acid,  NMe2'C6H4*P02H2,  prepared 
by  de(  omposing  the  lead  salt  with  hydrogen  sulphide,  crystallises  in 
white  needles  which  melt  at  162°,  are  readily  soluble  in  water  and  hot 
alcohol,  but  only  sparingly  in  cold  alcohol.  The  acid  is  decom- 
posed into  dimethylaniline  and  phosphorous  acid  when  heated  in 
aqueous  or  dilute  hydrochloric  acid  solution,  but  it  is  very  stable  in 
alkaline  or  alcoholic  solution.  Dimethylaniline,  phosphorus  and 
hydrogen  phosphide  are  obtained  when  the  acid  is  heated  alone. 

Dimethylamidophenylphosphonic  acid,  NMe2*C6H4*PO(OH)o,  is  pre- 
pared by  oxidising  sodium  dimethylamidophenylphosphinite  in 
alcoholic  solution  with  mercuric  chloride.  From  alcohol,  it  separates 
in  crystals  which  melt  at  133°,  and  are  readily  soluble  in  water 
and  alcohol.  In  aqueous  solution  this  acid  seems  to  be  as  unstable  as 
dimethylamidophenylphosphinous  acid. 

Paramercurodim£thylaniline,  Hg(C6H4*NMe2)2,  is  formed  when  para- 
bromodimethylaniline  is  dissolved  in  coal-tar  xylene,  ethyl  acetate 
added,  and  the  mixture  boiled  with  sodium  amalgam.  It  crystallises 
from  benzene  and  alcoholic  benzene  with  1  mol.  of  benzene  in  slightly 
yellow  needles  which  quickly  become  dull  and  crumble  to  a  white 
powder  on  exposure  to  the  air,  owing  to  the  volatilisation  of  the 
benzene.     It  melts  at  169°,  is  sparingly  soluble  in  alcohol  and  ether. 
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but  dissolves  readily  in  benzene  and  chloroform.  Soda  precipitates 
the  base  unchanged  from  its  solution  in  dilute  hydrochloric  acid,  but 
when  heated  with  hydrochloric  acid  it  is  decomposed.  When  treated 
with  phosphorus  trichloride,  it  yields  dimethylamidophenylphos- 
phorous  chloride. 

Blmethylamidotriphenylphosphine,  NMe3"C6H4-PPh2,  is  formed  by 
the  action  of  sodium  on  a  benzene  solution  of  dimethylamidophenyl- 
phosphorous  chloride  and  chlorobenzene.  It  crystallises  from  hot 
alcoholic  ether  in  forms  which  melt  at  152",  are  readily  soluble  in 
benzene,  but  tolerably  sparingly  soluble  in  alcohol  and  ether.  This 
compound  is  only  a  feeble  base,  and  is  precipitated  from  its  solution 
in  concentrated  hydrochloric  acid  by  water.  It  combines  readily  with 
benzyl  chloride  and  alkyl  iodides,  and  can  be  readily  converted  into 
the  corresponding  oxide  and  sulphide. 

Hexamethyltriamidotriphenylphosphine,  P(C6H4*NMe2)3  (Hani- 
mann,  this  Journal,  1877,  ii,  417),  is  obtained  as  a  bye-product  in  the 
preparation  of  dimethylamidophenylphosphorous  chloride.  It  forms 
slender,  colourless  needles,  melts  at  273'',  and  turns  blue  on  exposure 
to  the  air.  It  is  a  very  stable  compound,  is  sparingly  soluble  in  coid, 
more  readily  in  hot  alcohol,  and  is  readily  soluble  in  chloroform  and 
dilute  hydrochloric  acid. 

A  white  powder,  Ci^HioNFO,  is  formed  when  diphenylamine  and 
phosphorus  trichloride  are  heated  with  zinc  chloride  in  sealed  tabes. 
This  compound  yields  nitro-  and  amido-derivatives  which  are, 
however,  very  sparingly  soluble  and  mostly  amorphous. 

F.  S.  K. 

Xylylphosphorus   Compounds   and   Toluphosphonic   Acids. 

By  J.  Weller  {Ber.,  21,  1492—1497;  compare  Abstr.,  1887,  824).— 
Lead  oc-toluphosphonate,  COOH'CeHsMe-POiOsiPb  +  HoO,  crystallises 
from  dilute  acetic  acid  in  transparent  needles  which  are  insoluble  in 
water.    Silver  oc-toluphosphonate  and  silver  ^-toluphosphonate, 

COOAg-C6H3Me-PO(OAg)2, 

are  white,  amorphous  compounds  which  are  sparingly  soluble  in  water, 
but  readily  soluble  in  ammonia  and  nitric  acid. 

ji-Tolu'phos'phonic  acid  chloride,  COCl'CeHsMe'POClz,  formed  by  the 
action  of  phosphorus  pentachloride  on  the  acid,  boils  at  249°  (147  mm. 
pressure),  and  is  readily  decomposed  by  water. 

Faraxylylphosphorous  chloride,  CsHaMea'PClz,  prepared  by  acting  on 
a  mixture  of  phosphorous  chloride  and  paraxylene  with  aluminium 
chloride,  is  a  colourless,  strongly  refractive  liquid  which  boils  at 
253 — 254°,  and  solidifies  at  —  3l>°  to  colourless  needles. 

Paraxylylphosphorous  tetrachloride,  C6ll3Me3'PCl4,  produced  when  the 
preceding  compound  is  treated  with  chlorine,  forms  a  colourless  or 
slightly  yellow  mass  which  melts  at  60°. 

Paraxylylphosphorous  oxychloride,  C6ll3Me2*POCl2,  is  formed  by  treat- 
ing the  tetrachloride  with  water  or  sulphurous  anhydride.  It  is  a 
thick,  colourless  liquid  which  boils  at  280 — 281°. 

Paraxylylphosphinous  acid,  C6H3Me2'P02ll2,  is  formed  when  the  cor- 
responding chloride  is  treated  with  warm  water. 
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ParaxylpJiosphonic  acid,  C6H3Me2'PO(OH)2,  obtained  by  decomposirg 
paraxylyltetra-  or  oxy-chloride  with  water,  crystallises  in  colourless 
needles  and  melts  at  179 — 180°.  It  is  moderately  soluble  in  water, 
dissolves  readily  in  alcohol,  but  is  only  sparingly  soluble  in  ether. 
When  heated,  it  is  decomposed,  yielding  metaphosphoric  acid  and 
paraxylene.  The  Sicid  potassium  salt,  CeHaMeg'POaHK,  and  the  barium 
salt,  CeHgMea'POaBa,  are  crystalline. 

Paranitroxylylphosphonic  ac/<i,  N"02'C6H3Me2*PO(OH)2,  is  prepared 
by  nitrating  the  acid.  It  crystallises  in  needles,  melts  at  224°,  and  is 
readily  soluble  in  alcohol,  but  only  sparingly  in  ether. 

ParatolupJwsphonic  acid,  COOH-G6H3Me-PO(OH)2,  is  formed  when 
paraxylylphosphonic  acid  i«  oxidised  with  potassium  permanganate  in 
alkaline  solution.  It  crystallises  from  dilute  alcohol  in  colourless  or 
slightly  yellow,  slender  needles  melting  at  278°.  It  is  readily  soluble 
in  alcohol,  sparingly  soluble  in  water,  and  almost  insoluble  in  ether. 
When  heated,  it  yields  paratoluic  acid  and  metaphosphoric  acid  with 
partial  decomposition, 

Faratoliiphosphonic  chloride,  COCl*G6H3Me*POCl2,  forms  a  colourless 
crystalline  mass  which  melts  at  62°,  and  is  readily  decomposed  by 
water.  P.  S.  K. 

Action  of  Methylamine  anlcl  Ethylamine  on  Salicaldehyde. 
ByM.  Dennstedt  and  J.  Zimmermann  (Ber.,  21, 1553 — 1554). — When 
a  slow  stream  of  methylamine  (1  mol.)  is  passed  through  salicaldehyde, 
yellow  crystals  of  the  additive  compound  (corresponding  with  alde- 
hyde-ammonia) separate.  Subsequently  the  liquid  becomes  warm, 
the  crystals  redissolve,  and  a  separation  of  water  takes  place.  The 
product  of  the  reaction  is  extracted  with  ether  and  dried  with  calcium 
chloride ;  on  distilling  off  the  >ether,  a  yellow  oil  is  obtained  of  the 
composition  represented  by  the  formula  CsHgNO.  It  boils  at  229''. 
When  treated  with  zinc  chloride,  it  yields  only  a  resin. 

In  a  similar  manner,  ethylamine  i^eacts  with  salicaldehyde  with 
formation  of  the  compound  CgHnNO.  This  is  a  heavy,  yellow  oil 
which  is  soluble  in  water  and  boils  at  287°.  N.  H.  M. 

Tetrachlorobenzoic  Acid  from  Tetrachlorophthalic  Acid. 
By  P.  TusT  (Ber.,  21,  1532—1534;  compare  Abstr.,  1887,  1046).— 
Barium  tetrachlorobenzoate,  (C6lICl4*COO)2Ba  +  3^H20,  is  mode- 
rately soluble  in  hot  water,  from  which  it  crystallises  in  colourless, 
concentric  needles  which  crumble  on  exposure  to  the  air. 

Tetrachlor aniline,  CeHCli'NHa  [CI4  =  2:3:4:  5],  is  obtained  when 
tetrachloranthranilic  acid  is  heated.  The  last-named  compound  is 
prepared  by  nitrating  tetrachlorobenzene  and  reducing  the  nitro- 
derivative  obtained.  The  product  is  saturated  with  alkali  and 
distilled  with  steam,  when  tetrachloraniline  separates  as  a  white, 
crystalline  mass.  It  is  easily  soluble  in  alcohol,  ether,  benzene,  and 
glacial  acetic  acid,  but  more  sparingly  in  light  petroleum,  from 
which  it  crystallises  in  concentrically  grouped   needles   melting   at 

Tetrachloracetanilidej  CeHCU'NHAc,  crystallises  from  glacial  acetic 
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acid  in  colourless,  shining  needles,  melts  at  154°,  and  is  readily  solu- 
ble in  alcohol,  ether,  and  glacial  acetic  acid.  F.  S.  K. 

Metahomo-anthranilic    Acid  and    its    Derivatives.     By  S. 

NiEMENTOWSKi  (Ber.,  21,  1534 — 1541).  —  Orthonitroparatolunitrile, 
[CIST  :  NO2  :  Me  =  1:2:  4],  is  obtained  from  the  corresponding 
toluidine  by  Sandmeyer's  method.  It  is  very  sparingly  soluble  in 
boiling  water,  from  which  it  crystallises  in  long,  yellow  needles  melt- 
ing at  101°.  It  dissolves  easily  in  all  organic  solvents,  and  can  be 
sublimed  or  distilled  with  steam. 

Orthamidoparatohmitrile,  [CN  :  NH2  :  Me  =  1:2:4],  prepared  by 
reducing  the  nitro-compound  with  tin  and  hydrochloric  acid,  crystal- 
lises from  dilute  alcohol  in  thin,  mostly  hexagonal  leaves,  but  some- 
times in  short,  lance-shaped  forms  melting  at  94°.  It  is  insoluble  in 
cold,  but  soluble  in  hot  water,  and  readily  soluble  in  alcohol,  chloro- 
form, acetone,  benzene,  ether,  and  light  petroleum.  It  yields  meta- 
toluidine,  ammonia,  and  ^carbonic  anhydride  when  heated  at  180'^  with 
hydrochloric  acid.  The  acetyl-derivative,  CN'CeHgMe'NHAc,  which 
melts  at  133°,  is  insoluble  in  cold,  and  only  sparingly  soluble  in  hot, 
water.  It  is  easily  soluble  in  alcohol,  acetone,  benzene,  chloroform, 
ether,  and  light  petroleum,  but  insoluble  in  cold  acids  and  alkalis. 

Orthamido;paratoluijlamide,  NHa-CeHgMe-CONHa  [GONH2 :  NH2 :  Me 
=  1:2:4],  is  prepared  by  heating  orthamidoparatolunitrile  with 
dilute  potash  until  the  whole  has  just  dissolved.  It  crystallises  in 
white,  very  thin  leaves  or  silky  needles,  melts  at  146 — 147°,  and  is 
readily  soluble  in  alcohol,  acetone,  chloroform,  boiling  water,  and 
boiling  benzene,  sparingly  soluble  in  boiling  light  petroleum,  and 
insoluble  in  carbon  bisulphide.  The  hydrochloride  crystallises  in 
needles  which  are  very  readily  soluble  in  water. 

Anhydracetylorthamidojparatoluylamide  (^-methyl-B-hydroxymetatolu- 
qumazoline),  C10H10N2O,  is  obtained  when  orthamidoparatoluylamide 
is  boiled  with  an  excess  of  acetic  anhydride.  It  crystallises  from 
boiling  water  in  long,  slender,  white  needles,  melts  at  255°,  and  is 
easily  soluble  in  alcohol,  acetone,  chloroform,  boiling  benzene,  and 
acids,  but  sparingly  in  ether,  boiling  water,  and  boiling  light 
petroleum. 

A  similarly  constituted  condensation  product  is  formed  from  orth- 
amidoparatoluylamide and  ethyl  acetoacetate. 

CO 

Toluylazimide,   C^^Q<^^'^^^^,   is   formed   by   the   action   of 

nitrous  acid  on  orthamidoparatoluylamide.  It  crystallises  in  Ibng, 
white  needles,  melts  at  226°  with  decomposition,  and  is  almost  totally 
insoluble  in  water,  sparingly  soluble  in  benzene,  but  dissolves  easily 
in  alcohol  and  boiling  chloroform.  It  dissolves  in  very  dilute  alkalis 
and  in  concentrated  acids,  but  is  precipitated  unchanged  on  adding 
water  to  its  solution  in  acids. 

Metahomo-anthranilic  acid,  NHs-CeHsMe-COOH  [COOH  :  NHa :  Me 
=  1:2:4],  prepared  by  boihng  orthamidoparatolunitrile  or  the 
corresponding  amide  with  potash  until  the  evolution  of  ammonia 
ceases,  crystallises  from  alcohol  in  needles  or  leaves,  which  melt  at  177° 
with  evolution  of  carbonic  anhydride.      It  is  very  easily  soluble  in 
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boiling  alcohol,  etlier,  and  benzene,  but  only  sparingly  in  boiling 
water,  light  petroleum,  and  carbon  bisulphide.  It  forms  salts  both 
with  acids  and  bases,  and  is  converted  into  metahomosalicylic  acid,  melt- 
ing at  174'',  by  the  action  of  nitrous  acid.  When  heated  with  carbamide, 
it  yields  a  condensation  product  which  melts  at  360° ;  when  boiled 
with  ethyl  acetoacetate,  a  compound  is  obtained  which  crystallises 
from  alcohol  in  long,  slender  needles.  The  acetyl-derivative  crystallises 
from  dilute  alcohol  in  thick  needles,  melts  at  183°,  and  is  readily 
soluble  in  alcohol,  chloroform,  and  boiling  benzene,  but  only  sparingly 
in  water  and  light  petroleum.  Ammonium  orthacetamidoparatoluate 
crystallises  in  needles  which  are  very  soluble  in  water.  The  silver 
salt  is  a  white,  crystalline  compound  which  is  sparingly  soluble  in 
boiling  water.  F.  S.  K. 

Anhydrides  of  Cresotic  Acid.  By  G.  Bargioni  and  H.  Schiff 
{Annalen,  245,  42 — 44). — By  the  action  of  phosphorus  oxychloride 
on  a-cresotic  acid,  two  anhydrides  appear  to  be  formed.  The  authors 
regard  the  portion  soluble  in  alcohol  as  tetracresotide,  C32H26O9,  and  the 
insoluble  portion  as  hexacresotide,  C48H39O13.  The  former  melts  at  about 
130°  and  the  latter  at  about  25u°.  At  160°,  ammonia  converts  hexa- 
cresotide into  a  mixture  of  ammonium  creasotate  and  a-cresotamide, 
OH-CeHsMe-CONHa  [Me  :  OH  :  COKH2  =1:4:5].  Aniline  con- 
verts the  hexacresotide  into  a-cresotanilide.  This  substance  melts  at 
53°  and  forms  crystalline  scales.  W.  C.  W. 

Dicresoldicarboxylic  Acid.  By  A.  Deningbr  (Ber.,  21,  1639 — 
1641). — Dicresoldicarhoxijlic  acid,  CieHuOe,  is  prepared  by  neutralising 
orthodicresol  with  alcoholic  soda,  drying  the  product  at  180°  in  a 
stream  of  hydrogen,  and  heating  it  in  an  autoclave  with  carbonic 
anhydride  for  four  houis  at  160^,  when  the  reaction  takes  place  almost 
quantitatively.  The  product  is  dissolved  in  water  and  precipitated 
with  hydrochloric  acid ;  it  is  twice  crystallised  from  pyridine,  the 
salt  then  decomposed  with  hydrochloric  aeid,  and  the  free  acid  crys- 
tallised from  alcohol.  It  is  insoluble  in  water,  sparingly  soluble  in 
alcohol,  ether,  and  chloroform,  and  does  not  melt  at  290°.  It  gives  a 
blue  reaction  with  ferric  chloride.  The  salts  of  the  alkalis  are  readily 
soluble  and  amorphous  ;  the  salts  of  the  heavy  metals  are  insoluble  in 
water,  and  are  also  amorphous.  The  diacetyl-compuuud,  C20H18O8, 
crystallises  in  needles  decomposing  at  163°,  insoluble  in  water, 
sparingly  soluble  in  alcohol. 

Dinitrodicresol,  CuHioNaOe  (Gerber,  this  vol.,  p.  484),  is  obtained 
by  heating  finely  powdered  dicresoldicarboxylic  acid  with  nitric  acid 
(sp.  gr.  =  1*3)  until  gas  is  evolved.  It  crystallises  from  pyridine  in 
well-formed,  reddish-yellow  needles  which  may  be  washed  with 
alcohol  or  ether,  but  which,  when  kept  in  a  desiccator,  gives  up 
pyridine  without  losing  their  form ;  the  decomposition  is  also  brought 
about  by  water  or,  better,  by  aqueous  hydrochloric  acid.  The  free 
nitrophenol  is  soluble  in  toluene  and  in  glacial  acetic  acid.  It  is  very 
readily  reduced  by  zinc  and  acetic  acid  to  the  corresponding  diamide. 

N.  H.  M. 
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Ethyl  Phenacylbenzoylacetate.  By  S.  Kapf  and  C.  Paal  (Ber., 
21,  1485—1492;  compare  Abstr.,  1884,  598,  1117;  and  1885,  248).— 
Uthyl  phenacylbenzoi/lacetate,  C0Pli-CH(C00Et)-CH2-C0Ph,  is  ob- 
tained bj  the  action  of  phenacjl  bromide  (acetophenone  bromide)  on 
ethyl  sodiobenzoylacetate.  It  is  insoluble  in  water,  but  soluble  in 
almost  all  ordinary  organic  solvents,  and  crystallises  from  ether  or 
light  petroleum  in  large,  transparent,  well-defined  forms  melting  at 
55 — 5b°.  When  treated  with  dilute  potash  at  the  ordinary  tempera- 
ture, it  yields  benzoic  acid  and  benzoyl  propionic  acid  ;  if  a  slightly 
impure  product  is  hydrolysed,  an  insoluble  residue  is  formed,  from 
which  a  crystalline  product  melting  at  142 — 145°  is  obtained.  This 
compound  appears  to  be  ethyl  diyhenacylhenzoylacetate^ 

COPh-C(COOEt)  (CH2-COPh)2. 

Fhenylacetylenehenzoylacetic  acid,  COPh'CH(COOH)C:CPh,  is 
formed  when  the  preceding  compound  is  treated  with  alcoholic 
potash,  or  when  it  is  distilled  in  a  vacuum.  This  acid  is  insoluble  in 
water,  sparingly  soluble  in  light  petroleum,  but  dissolves  tolerably 
readily  in  hot  alcohol,  ether,  benzene,  and  glacial  acetic  acid.  It 
crystallises  in  yellow  needles,  melts  at  135°,  and  can  be  distilled  in 
small  quantities  with  slight  decomposition.  The  'potassium  salt, 
C17H11O3K  +  2H2O,  is  very  sparingly  soluble  in  cold,  more  readily  in 
hot,  water,  and  crystallises  in  very  thin,  yellow,  long,  flexible  needles 
or  threads.  It  is  tolerably  readily  soluble  in  hot  alcohol,  but  insoluble 
in  an  excess  of  alkali.  An  aqueous  solution  of  the  salt  gives  precipi- 
tates with  the  chlorides  of  calcium,  barium,  and  mercury,  with  the 
sulphates  of  manganese  and  copper,  and  with  silver  nitrate. 

CPh 

x-ix'-Diphenylfurfuran-^-carhoxylic  acid,  0<C]ppi  .prj^C'COOH,   is 

produced  when  phenylacetylenebenzoylacetic  acid  is  boiled  with 
fuming  hydrochloric  acid  and  a  little  alcohol.  It  crystallises  from 
alcohol  in  white  needles,  melts  at  217°,  and  can  be  distilled  with  only 
slight  decomposition.  This  acid  is  insoluble  in  water  and  light 
petroleum,  but  dissolves  tolerably  readily  in  warm  ether,  alcohol,  glacial 
acetic  acid,  or  benzene.  It  yields  benzoic  acid  when  oxidised  with 
potassium  permanganate  in  alkaline  solution.  The  sodium  salt, 
CnHnOsNa,  is  readily  soluble  in  alcohol  or  warm  water,  but  is  pre- 
cipitated from  its  aqueous  solution  in  slender  neadles  by  an  excess  of 
alkali.  An  aqueous  solution  gives  precipitates  with  the  chlorides  of 
calcium,  zinc,  mercury,  manganese,  barium,  and  iron  ;  with  the 
sulphates  of  magnesium,  iron,  and  copper,  and  with  silver  nitrate. 
The  ethyl  salt  crystallises  from  ether  in  large  forms  melting 
at  82°. 

CPhPTT 
2  ;  5    Diphenylfurfuran,   0<[pp,  .'pxr^^j    is    obtained    by    heating 

phenylacetylenebenzoylacetic  acid  at  150 — 160°  for  two  to  three  hours 
with  fuming  hydrochloric  acid  ;  also  by  distilling  phenylacetylene- 
benzoylacetic acid  or  diphenylfurfurancarboxylic  acid  over  zinc- dust. 
It  is  insoluble  in  water  and  aqueous  alkalis,  but  readily  soluble  in 
ether,  alcohol,  glacial  acetic  acid,  benzene,  and  light  petroleum  ;  it 
crystallises  from  dilute  alcohol  in  large,  elongated,  shining  leaves  or 
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afc  needles  which  melt  at  91°  and  boil  at  343 — 345"  without  decom- 
position. 

■vrtT.ripu 

Ethyl   oc-x'-diphenylpyrroUne-/3-carhoxijlate,    <^pp,  .p ^ ^C'COOEt, 

is  prepared  by  acting  on  ethyl  phenylacetylenebenzoylacetate  with 
alcoholic  ammonia  at  the  ordinary  temperature.  It  is  sparingly 
soluble  in  hot  alcohol,  ether,  and  benzene  ;  more  readily  soluble  in 
hot  glacial  acetic  acid,  from  which  it  crystallises  in  large,  yellow, 
shining  needles  or  prisms  melting  at  217". 

■V-JT.ppU 

x-ix'-Biphenylpyrroline-f3-carboxylic  acid,  <[/-ip,  .prT^C'COOH,  ob- 
tained by  hydrolysing  the  preceding  compound,  is  readily  soluble  in 
boiling  glacial  acetic  acid,  but  tolerably  sparingly  soluble  in  hot 
alcohol,  from  which  it  crystallises  in  orange-red  needles  melting  at 
261°.  It  sublimes  with  decomposition,  but  is  not  acted  on  by  mineral 
acids,  so  that  neither  the  acid  nor  the  ethyl  salt  shows  the  pinewood 
reaction.  F.  S.  K. 

Isomerides  of  Tannic  Acid.  By  H.  Schiff  (Annalen,  245,  35 
— 42). — Pyrogallocarboxylic  acid,  prepared  by  the  action  of  potassium 
hydrogen  carbonate  and  water  on  pyrogallol,  as  described  by  Albrecht 
and  Will  (Abstr.,  1884,  1335),  melts  with  decomposition  at  206—208° 
if  slowly  heated,  and  at  215 — 220°  if  the  temperature  is  rapidly 
raised.  It  is  converted  into  dipyrogallocarhoxylic  acid  by  the  action 
of  phosphorus  oxychloride.  The  new  acid,  CuHjoOg,  is  a  yellow 
powder  with  an  astringent  taste.  After  moistening  Avith  alcohol,  it 
dissolves  readily  in  water. 

The  aqueous  solution  resembles  tannic  acid  in  its  reactions,  but  is 
decomposed  by  boiling,  yielding  pyrogallol.  The  barium  salt, 
Ba( 01411909)2,  is  a  grey  powder.  The  acid  forms  a  pentacetyl- 
derivative,  CiiHsAcjOg. 

Ethyl  pyrogallocarboxylate  has  been  described  by  Albrecht  and 
Will  {loc.  cit.).  The  yield  is  increased  by  saturating  the  well-cooled 
alcoholic  solution  of  pyrogallocarboxylic  acid  with  hydrogen  chloride 
under  pressure. 

Diphloroghicinolcarhoxylic  acid,  prepared  by  the  action  of  phos- 
phorus oxychloride  on  phloroglucinolcarboxylic  acid,  is  partly  de- 
composed by  dilute  sulphuric  acid  at  150°,  and  is  partly  converted 
into  an  anhydride  resembling  phlobaphene.  W.  C.  W. 

Action  of  Phosphorus  Pentachloride  on  Ethyl  Succinosuc- 
cinate.  By  S.  Levy  and  A.  Andreocci  (Be?-.,  21,  1463 — 1468). — 
Dichlorodihydroterephthalic  acid,  C6H4Cl2(COOH)2,  is  obtained  when 
ethyl  succinosuccinate  (1  mol.)  is  heated  with  phosphorus  pentachlo- 
ride (4  mols.)  in  a  reflux  apparatus  in  a  water-bath  until  hydrogen 
chloride  ceases  to  be  evolved,  and,  after  removal  of  the  phosphorus 
chlorides  by  distillation,  is  separated  by  repeated  extraction  with  water 
at  99°  from  a  yellow  compound  simultaneously  formed.  It  crystal- 
lises from  water  in  lustrous,  white  scales,  becomes  brown  at  210°, 
melts  at  272 — 275°  with  decomposition,  and  is  readily  soluble  in 
alcohol,  ether,  and  acetone,  sparingly  soluble  in  chloroform,  benzene, 
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and  carbon  bisulphide.  The  barium  salt  with  3  mols.  H2O  crystal- 
lises in  small,  pale-rose  coloured  prisms,  and  is  sparingly  soluble  in 
hot  water  ;  the  calcium  salt  with  4  mols.  H2O  is  almost  insoluble 
in  water;  the  silver  salt  forms  small,  asbestos- like  needles,  and  is  in- 
soluble in  water ;  and  the  sodium  hydrogen  salt  with  8  mols.  H2O 
crystallises  in  colourless  needles  grouped  in  branch-like  forms,  and  is 
very  "Soluble  in  water.  The  ethyl  salt,  C6H4Cl2(COOEt)2,  crystallises 
from  dilute  alcohol  in  small,  lustrous  prisms,  melts  at  70 — 71°,  and  is 
readily  soluble  in  ether,  benzene,  and  cbloroform,  yielding  solutions 
which  show  a  bluish  fluorescence  ;  the  methyl  salt,  C6H4Cl2(COOMe)2, 
crystallises  in  thin  tablets  arranged  in  fan-like  forms,  and  melts  at 
109—110°. 

Faradichloroterephthalic  acid,  C6H2Cl2(COOH)2,  is  formed  from  the 
dihydro-acid  by  oxidation  in  aqueous  solution  with  dilute  nitric  acid 
(20  per  cent.).  It  crystallises  from  water  in  colourless,  hair-like 
needles,  does  not  melt  at  300°,  and  can  be  sublimed  by  careful  heating. 
Its  methyl  S2i\t  melts  at  131—132°.  W.  P.  W. 

Action  of  Alkaline  Sulphinates  on  Trihalogen-substituted 
Hydrocarbons.  By  R.  Otto  and  W.  Otto  (Ber.,  21,  1691—1697; 
compare  this  vol.,  pp.  482  and  483). — Chloroform  and  sodium  benzene- 
sulphinate  do  not  react  when  heated  together  in  sealed  tubes  at  160°  for 
eight  hours.  Ethylenediphenylsulphone  is  the  chief  product  obtained 
when  methylchloroform  is  heated  with  sodium  benzenesulphinate 
at  130 — 140°.  Benzenesulphonic  acid,  sodium  benzenesulphonate, 
sodium  chloride,  and  a  small  quantity  of  sodium  sulphate  are  also 
produced.  Benzylphenylsulphone  is  formed,  together  with  numerous 
unimportant  products,  when  benzotrichloride  and  sodium  benzene- 
sulphinate are  heated  together  in  alcoholic  solution.  F.  S.  K. 

lodophenolsulphonic  Acids.  By  F.  Kehrmann  (/.  pr.  Chem. 
.[2],  37,  334 — 342  ;  compare  this  vol.,  p.  595), — When  the  potassium 
salt  of  the  diiodophenolsulphonic  acid  previously  described  is  shaken 
with  nitric  acid  of  sp.  gr.  1*52,  iodine  separates,  and  the  solution  con- 
tains what  is  probably  a  dinitrophenolsulphonic  acid,  the  potassium 
salt  of  which  forms  reddish-yellow  crystals  readily  soluble  in  water. 
If,  however,  the  iodine  is  filtered  off  and  the  solution  boiled  for  a  few 
minutes,  it  gives  on  cooling  pure  picric  acid ;  hence  the  diiodophenol- 
sulphonic  acid  must  have  the  constitution 

OH-CeHala-SOsH  [OH  :  I^  :  SO3H  =  1:2:6:4]. 

Di-iodoquinone,  C6H2O2T2  [O2  :  I2  =  1  :  4  :  2  :  6],  is  obtained  when 
di-iodoparaphenolsulphonic  acid  is  oxidised  with  chromic  acid.  It 
forms  reddish-yellow  scales,  melts  at  179 — 180°  (uncorr.),  and  sub- 
limes readily.  The  corresponding  quinol  crystallises  in  colourless 
needles  melting  at  144 — 145°  (compare  Seifert,  Abstr.,  1884,  431). 

Orthoiodocresolsulphonic  acid, 

OH-C6H2MeI-S03H  [OH  :  Me  :  SO3H  :  I  =  1  :  2  :  4  :  6], 

crystallises  in  large  plates  containing  3  mols.  H2O.  The  potassium 
and  barium  salts  are  described.     With  nitric  acid  of  sp.  gr.  1'52,  it 
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yields  a  dinifcrocresol  [OH  :  Me  :  (N02)2  =  1:2:4:6]  melting  at 
85 — 86°,  and  on  oxidation  v/ith  chromic  acid  an  iodomethylquinone 
[Me  :  Oa  :  I  =  2  :  1  :  4  :  6],  crystallising  in  golden-red  needles  and 
melting  at  115°,  is  obtained. 

Under  some  circumstances  when  potassium  orthocresolparasulphonic 
acid  is  iodated,  besides  the  acid  above  described,  an  acid  of  the  consti- 
tution OH-CeHzMel-SO^H  [Me  :  OH  :  SO3H  :  1  =  2  :  1  :  6  :  4]  is  ob- 
tained. With  nitric  acid  of  sp.  gr.  1*52,  it  forms  the  dinitrocresol 
melting  at  85 — 86°,  but  on  oxidation  with  chromic  acid  suffers  decom- 
position with  liberation  of-  iodine. 

On  sulphonating  thymol  and  treating  the  sulphonic  acid  so  formed 
with  iodine,  a  monoiodothymolsulphonic  acid  is  obtained,  which  on 
oxidation  with  chromic  acid  furnishes  a  moniodopropylmethyl 
quinone,  and  therefore  contains  the  sulphonic  acid  group  in  the  para- 
position  to  the  hydroxyl.  G.  T.  M. 

Di-iodophenolsulphonic  Acid.  By  F.  Kehrmann  (/.  jyr.  Ghem. 
[2],  37,  359 — 360). — This  is  a  controversial  paper  in  answer  to  a 
recent  one  by  Ostermayer  (this  vol.,  p.  596). 

Splitting  of  the  Naphthalene  and  Benzene  Rings  by  Oxi- 
dation. By  R.  Heneiques  {Ber.,  21,  1607— 1620).— When  an 
aqueous  solution  of  sodium  a-naphthoxide  is  treated  with  potassium 
permanganate  so  long  as  the  latter  is  decolorised,  orthocarboxyl- 
phenylglyoxylic  acid,  COOH-CeHi'CO-COOH  (Zincke  and  Breuer, 
Abstr.,  1885,  270,  and  Scherks,  ihicl.^  533),  is  obtained,  but  scarcely 
any  phthalic  acid  is  formed,  as  when  the  oxidation  takes  place  in  acid 
solution.  When  heated  with  alkaline  permangranate  solution,  phthalic 
acid    is    slowly    formed.       Anhydrophenylhydrazinorthocarhoxylphennl- 

glyoxylic  acid,  CO<^^^pJ^^C-COOH,  is  precipitated  in  yellow  flakes 

when  a  solution  of  the  acid  is  warmed  with  phenylhydrazine  hydro- 
chloride, and  crystallises  in  colourless  needles  melting  at  214 — -215°. 
It  is  sparingly  soluble  in  water  and  ether,  rather  readily  soluble  in 
hot  alcohol  and  hot  glacial  acetic  acid.  Alkalis  and  alkaline  car- 
bonates dissolve  it  readily.  The  methyl  salt,  prepared  by  heating: 
the  hydrazine  compound  with  methyl  alcohol  and  methyl  iodide, 
forms  readily  soluble  needles  which  melt  at  114°.  When  the  free 
acid  is  heated  above  its  melting  point,  it  is  converted  into  the  in- 
ternal anhydride,  C14H10N2O  (Racine,  Abstr.,  1887,  951),  which  melts 
at  106 — 107^^.     This  when  boiled  for  a  long  time  yields  phthalanil. 

When  a-naphthol  (100  grams)  is  oxidised  with  potassium  perman- 
ganate (500  grams)  in  presence  of  soda  (28  grams),  filtered  from 
manganese  dioxide,  and  acidified  with  sulphuric  acid,  95  grams  of 
crude  phthalic  acid,  together  w4th  an  acid  of  the  formula  CqoHhOs  are 
obtained.  The  latter  separates  in  yellow  flakes  on  adding  acid, 
and  is  purified  by  boiling  it  several  times  with  glacial  acetic  arid 
and  with  alcohol.  It  forms  a  very  insoluble,  white  powder,  which 
melts  at  246°.  The  sodium  and  harium  salts  are  very  readily  soluble ; 
the  latter  crystallises  well.  When  treated  with  potassium  permanga- 
nate in  alkaline  solution,  it  yields  carboxyphenylglyoxylic  acid.    When 
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boiled  with  an  excess  of  phenylliydrazme,  the  compound  0261118^206 
is  obtained.  This  crystallises  in  small  needles  melting  at  175°  with 
decomposition,  very  readily  soluble  in  alcohol,  less  in  benzene.  When 
the  acid  02oHu08  is  heated  at  its  melting  point,  it  gives  off  carbonic 
anhydride  and  is  converted  into  diphthalyl  and  a  new  acid  of  the 
formula  OigHioOe ;  this  melts  at  162—163°. 

If  in  the  oxidation  of  a-naphthol  the  temperature  is  not  kept 
below  35 — 40°,  and  the  product  after  being  acidified  is  treated  with 
phenylhydrazine,  a  mixed  powder  is  obtained  containing  anilphthal- 
imide  and  Hotte's  phenylhydrazide  (Abstr.,  1887,  669). 

When  a-  and  /5-naphthalenesulphonic  acids  are  oxidised  with  potas- 
sium permanganate,  they  also  yield  orthocarboxylphenylglyoxylic  acid. 

When  a  dilute  aqueous  solution  of  phenol  is  gradually  treated  with 
potassium  permanganate,  a  considerable  amount  of  oxalic  acid  is 
formed;  when  a  larger  amount  of  permanganate  (330  grams  to  50 
grams  of  phenol)  is  used,  a  small  quantity  of  salicylic  acid  is  produced. 

N.  H.  M. 

Action  of  QuinonedicMorimide  on  /3-Naphthylamine.  By 
R.  NiETzei  and  R.  Otto  (Ber.,  21,  1598— 1602).— When  quinone 
dichlorimide  is  added  to  ^naphthylamine  dissolved  in  5  to  6  parts  of 
alcohol,  the  solution  acquires  an  intense  red  colour,  and  on  adding 
water  the  colour  changes  to  yellow,  and  a  separation  of  yellowish- 
brown  flakes  takes  place.     The  compound  so  formed  is  a  eurhodine 

of  the  formula  CioHe^  |  ^CsHa-^Ha.     It  crystallises  from  benzene  in 

dark  yellow  needles,  rather  sparingly  soluble  in  alcohol  and  benzene, 
readily  soluble  in  aniline.  The  alcoholic  solution  shows  a  strong 
fluorescence.  Hydrochloric  and  sulphuric  acids  dissolve  it  with 
formation  of  intense  magenta  and  reddish-brown  coloured  solutions 
respectively.  When  the  solution  in  60  parts  of  alcohol  is  treated  with 
sulphuric  acid  and  sodium  nitrite,  Witt's  naphthophenazine  is  formed. 
Quinonedichlorimide  reacts  with  phenyl-/5-naphthylaminein  alcoholic 

> — \ 

solution  with  formation  of  the  compound  CioHgx    |  yCsH-^'l^Jlo. 

^NPhCl 
The  red  solution  is  precipitated  with  zinc  chloride.  It  is  purified  by 
means  of  the  nitrate.  It  forms  a  blue-violet  precipitate  soluble  in 
alcohol  and  ether;  the  solutions  are  also  violet  and  are  not  fluorescent. 
The  nitrate  crystallises  in  slender  needles.  The  dye  has  a  striking 
resemblance  to  that  obtained  by  removing  an  amido-group  from 
safranin.  It  is  dissolved  by  strong  sulphuric  acid  with  blackish- 
violet  colour,  which  changes  on  addition  of  water  to  a  dirty  green, 
then  to  orange,  and  finally  to  carmine-red. 

The  assumption  of  the  presence  of  a  phenylazonium-group  is  sup- 
ported by  the  fact  that  by  the  introduction  of  phenyl  into  the  but 
feebly  basic  eurhodine  a  rather  strong  base  is  formed  which  yields 
salts  not  decomposed  by  alkaline  carbonates.  N.  H.  M. 

Nitro-derivatives  of  Acenaphthene.  By  F.  Quincke  (Ber.,  21, 
1454—1463;    compare    Abstr.,    1887,    592).— When    acenaphthene 
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(80  grama)  dissolved  in  acetic  acid  (1  kilo.)  is  treated  with  nitric 
acid  (50  c.c.)  free  from  lower  oxides  of  nitrogen,  it  yields  a  mixture 
of  nitracenaphthene  (50  grams)  and  dinitracenaphthene  (20  grams), 
from  which  the  former  can  be  extracted  by  digestion  with  light 
petroleum.  Dimtracenaphthene,  Ci2H8(N02)2,  crystallises  in  yellow 
needles,  melts  at  206°  with  carbonisation,  and  is  probably  identical 
with  Berthelot's  derivative  obtained  by  the  action  of  faming  nitric 
acid  (Bull  Soc.  Ghim.,  8,  250). 

When  reduced  with  tin  and  hydrochloric  acid,  nitroacenaphthene  is 
converted  into  amidacenaphthene.  The  product,  however,  is  not 
pure,  since  a  portion  is  further  reduced  to  acenaphthene,  which  unites 
with  the  amine  to  form  a  compound  crystallising  from  alcohol  with  a 
constant  melting  point  of  96°,  whilst  amidacenaphthene  itself  crys- 
tallises in  needles  melting  at  108°.  The  hydrochloride^  CigHg'NHgjHCl, 
crystallises  in  slender  needles  ;  the  platinochloridej 

(Ci2H9']^H2>„H2PtCl6, 

crystallises  in  deliquescent,  reddish-yellow  needles ;  the  stannochloride^ 
Ci2H9-NH2,HSnCl3,  crystallises  in  brownish-red,  prismatic  forms, 
and  the  picrate,  Ci-2H9'NH2,C6H2(N02)3*OH,  forms  yellow  crystals. 
The  ace^(!/Z-derivative,  Ci2H9-NHAc,  crystallises  from  alcohol  in  dark 
yellow  scales,  and  melts  at  176"  ;  the  diacetyl-deriY&tiye,  Ci2H9'NAc2, 
crystallises  from  alcohol  in  bright  brown  spangles  and  melts  at  122° ; 
the  henzoyl-deriYSitive,  Ci2H9*NHBz,  crystallises  from  alcohol  in  silky 
yellowish  needles  and  melts  at  210°;  the  thiocarbamide,  08(^11  •CJ2H9),, 
crystallises  from  toluene  in  slender,  pale  yellow  or  violet,  asbestos- 
like needles  anxi  melts  at  192",  and  the  thiocarhimide,  C12H9NCS, 
crystallises  from  alcohol  in  brown  lustrous  scales  and  melts  at  96°. 

JDiamidacenaphtJiene  is  obtained  from  dinitracenaphthene  by  re- 
duction either  with  tin  and  hydrochloric  acid,  or  with  hydriodic 
acid  and  phosphorus  at  100°,  but  could  not  be  separated  in  a  pure 
form  owing  to  the  ease  with  which  it  decomposes.  The  salts  are 
likewise  very  unstable  ;  the  picrate  crystallises  in  yellow  needles  ;  the 
hydrochloride,  Ci2H8(NH2)2,2'HCl,  and  hydriodide,  Ci2H8(NH2)2,2HI, 
were  also  prepared.  • 

When  oxidised  with  potassium  chromate  and  dilute  sulphuric  acid, 
with  potassium  permanganate  in  alkaline  solution,  or  best  with  nitric 
acid  (sp.  gr.  =  1*2),  nitracenaphthene  is  converted  into  nitronaphthalic 
acid  and  nitro-7-naphthaquinone.  A  better  yield,  however,  is  ob- 
tained by  heating  acenaphthene  (30  grams)  with  nitric  acid  of 
sp.  gr.  =  1*2  (600  c.c.)  in  a  reflux  apparatus  for  three  hours,  whereby 
both  the  acid  (2  grams)  and  the  quinone  (15  grams)  are  formed. 
Nitronaphthalic  acid,  N02*CinH5(COOH)2,  crystallises  in  slender 
yellow  needles,  is  sparingly  soluble  in  alcohol,  ether,  and  light  petro- 
leum, and  decomposes  at  140 — 150°  with  the  formation  of  the 
anhydride,  N02*CioH5'.C202!0,  which  melts  at  220°.  The  salts  are 
readily  soluble  in  water  ;  the  calcium  salt,  with  1  mol.  H2O,  crystal- 
lises in  yellow  scales,  and  the  ammonium  salt,  with  1  mol.  H2O,  in 
yellow  needles.  Nitro-^-naphthaqninone,  CioH502"]S'02,  crystallises  in 
yellowish-red  needles,  melts  at  208°,  and  is  soluble  in  alcohol  and 
acetic  acid.      The  anilide,  !N'Oa'CioH40a-NHPh,  crystallises   in  dark 
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violet  needles,  melts  at  128°  with  decomposition,  and  is  sparingly 
soluble  in  all  the  ordinary  solvents  except  acetic  acid ;  the  diphenyl- 
«mme-derivative,  N'Oa'CioH^Os'N'Plia,  forms  green  flocks,  melts  at  80° 
with  decomposition,  and  is  readily  soluble  in  alcohol,  acetic  acid, 
and  light  petroleum,  but  sparingly  soluble  in  ether. 

W.  P.  W. 
Molecnlar  Refraction  as  a  Means  of  Determining  the  Con- 
stitution of  Members  of  the  Terpene-group.  By  0.  Wallach 
(Annalen,  245,  191 — 213). — As  in  some  cases  the  terpenes  which 
Briihl  used  in  his  research  on  molecular  refraction  (this  vol.,  pp.  377 
and  494)  were  impure,  the  author  has  re-determined  the  index  of 
refraction  with  terpenes  of  undoubted  purity  with  the  following 
results : — 

Calculated 

W  -  l)j>  refraction 

nc.  {n"  +  2)d'       equivalent. 

Cineol,CaoH,sO 1-4559  45-16  45*10 

Terpineol,  Ci„H,hO 1-48084  46-82  46-88 

Dipentene,  C,oS,, 1-47308  45-10  45-00 

Sylvestrene,  CxoHie 1*47468  45*08  45-00 

w.  c.  w. 

Action  of  Acids   and  Anhydrides   on   Terpilenols.     By  J. 

Lafont  (Compt.  rend.,  106,  1170 — 1171). — Terpilenol  mixed  with  an 
equivalent  quantity  of  formic  acid  slowly  undergoes  etherification  at 
the  ordinary  temperature,  but  the  change  is  always  far  from  complete. 
At  100°,  or  with  equal  weights  of  terpilenol  and  acid,  the  terpilenol 
splits  up  into  water  and  terpilene,  the  latter  becoming  partially 
polymerised.  With  acetic  acid  at  the  ordinary  temperature,  terpilenol 
undergoes  etherification  very  slowly,  and  the  reaction  is  far  from 
complete.  At  100 — 150°  the  change  is  more  rapid,  and  at  the  higher 
temperature  it  may  amount  to  5  per  cent. 

Terpilenol  can,  however,  be  readily  and  completely  converted  into 
the  acetate,  CioHifi,CoH402,  by  iTcating  it  with  a  slight  excess  of  acetic 
anhydride  in  sealed  tubes  at  100°  for  24  hours.  When  treated  with 
alcoholic  potash  at  100°,  the  acetate  yields  the  original  terpilenol. 

Precisely  the  same  results  were  obtained  with  terpilenols  from  two 
different  sources. 

Whpn  terpilenol  from  terpin  is  treated  with  aqueous  chromic  acid, 
no  aldehyde  and  no  ketone  is  formed,  but  acetic  acid  is  obtained  in 
small  quantity  and  terpene  is  produced  by  dehydration.  The  chromic 
acid  partially  destroys  the  molecule.  From  these  results  it  follows 
that  terpilenols  have  many  of  the  peculiarities  of  tertiary  alcohols. 

C.  H.  B. 

Camphor  from  the  Ethereal  Oil  of  Ledum  Palustre.  By 
B.  RizzA  (J.  Bliss.  Ghem.  Soc,  1887,  319— 325).— A.  Gorboff  has 
examined  the  posthumous  papers  of  B.  Rizza,  and  in  his  diary  finds 
data  according  to  which  the  camphor  from  Ledum  palustre  has  the 
formula  C15H26O.  On  heating  the  camphor  with  acetic  anhydride, 
two  layers  are  obtained,  of  which  the  lower  consists  of  acetic  acid, 
whilst  the  upper  contains  a  hydrocarbon  of  the  composition  C15H24, 
belonging  to  the  class  of  sesquiterpenes  (C6H8)3;  this  is  a  liquid  of 
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sp.gr.  0-9349  at  0°,  and  0-9237  at  19°,  and  boils  at  264^  It  com- 
bines  with  bromine.  The  camphor  is  regarded  by  the  author  as  a 
sesquiterpene  hydrate.  The  oil  of  Ledum  jjalustre  seems  to  be 
identical  with  the  above  hydrocarbon,  as  after  drying  it  distils  in  a 
current  of  hydrogen  at  260—270°.  B.  B. 

Hydrocarbons  in  Resin  Oils.  By  A.  Renard  (Compt.  rend., 
106,  1086 — 1087). — That  portion  of  resin  oil  which  is  not  attacked 
by  strong  sulphuric  acid  yields  a  mixture  of  two  hydrocarbons  boiling 
at  330 — 350°,  which  cannot  be  separated  by  fractionation.  The 
portion  boiling  at  340 — 350°  contains  diterebenthylene  identical  with 
that  obtained  by  the  action  of  heat  on  diterebenthy]  dibromide.  The 
portion  boiling  at  330 — 340°  also  contains  diterebenthylene,  but  con- 
sists mainly  of  a  new  hydrocarbon  ;  this  is  isolated  by  two  or  three 
successive  treatments  with  sulphuric  acid  or  with  fuming  nitric  acid, 
which  converts  the  diterebenthylene  into  either  a  sulphonic  dei-ivative 
soluble  in  water  or  a  nitro- derivative  soluble  in  nitric  acid.  The 
unattacked  portion  is  washed  with  sodium  hydroxide  and  rectified 
over  sodium. 

The  hydrocarbon  thus  obtained  has  the  composition  C20H36,  and  is 
a  colourless  non-fluorescent  oily  liquid,  which  boils  at  330 — 335°  ; 
sp.  gr.  at  12°  =  0-9362  ;  rotatory  power  of  a  column  10  cm.  in  length 
for  D  =  —2°.  It  does  not  alter  when  exposed  to  air,  and  is  not 
affected  by  fuming  sulphuric,  nitric,  or  hydrochloric  acid,  nor  by 
bromine  at  the  ordinary  temperature.  It  may  be  regarded  as 
didecene,  a  polymeride  of  decene,  CioHis. 

From  these  and  previous  results,  it  appears  that  resin  oils  contain 
80  per  cent,  of  diterebenthyl,  10  per  cent,  of  diterebenthylene,  and 
10  per  cent,  of  didecene.  C.  H.  B. 

Shellac.  By  R.  Benedikt  and  E.  Ehrlich  (Monatsh.,  9, 157 — 164). 
— When  shellac,  previously  freed  from  fat  by  boiling  with  sodium  car- 
bonate, is  boiled  with  caustic  alkalis  for  two  hours,  and  the  cold  solution 
acidified  with  sulphuric  acid,  about  70  per  cent,  of  a  viscous,  liquid 
shellac  is  precipitated.  The  product  is  extracted  with  ether,  and 
purified  by  means  of  the  magnesium  salt  (CaeHToMgaOis).  It  is  a 
thick,  viscous  liquid,  which  becomes  mobile  when  heated,  and  is  only 
very  sparingly  soluble  in  boiling  water,  but  dissolves  readily  in 
alcohol  and  ether.  The  alcoholic  solution  is  precipitated  by  water. 
When  heated,  water  is  evolved  and  on  cooling  a  solid  mass  very 
similar  to  ordinary  shellac  is  obtained.  The  acid  value  of  liquid 
shellac  is  nearly  three  times  as  great  as  that  of  ordinary  shellac, 
1  gram  requiring  0204  gram  of  potash  for  complete  saturation. 
From  this  datum  and  from  the  elementary  analysis,  the  formula  of 
liquid  shellac  is  probably  C4gH720i2.  A  mixture  of  ordinary  and 
liquid  shellac  is  obtained  by  boiling  two  portions  of  shellac,  one  with 
sodium  caibonate,  the  other  with  soda,  separating  the  wax  and 
acidifying  the  cold  mixed  solutions  with  acetic  acid.  It  is  a  plastic 
resin  which  when  free  from  acid  retains  its  plastic  condition  for  a 
considerable  time,  but  after  several  months  gradually  begins  to 
harden  at  the  surface.     The  alkaline-earth  salts  of  liquid  shellac  are 
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soluble  in  cold  water  in  all  proportions,  they  are  precipitated  as  thick 
liquids  when  the  solution  is  boiled,  but  redissolve  completely  on 
cooling.  When  an  aqueous  solution  is  evaporated  over  sulphuric 
acid,  a  completely  transparent  residue  is  obtained,  which  after  some 
time  becomes  opaque.  These  salts  are  very  brittle,  and  even  in  the 
dry  state  are  very  readily  soluble  in  cold  water.  The  barium  salt  is 
obtained  by  neutralising  an  alcoholic  solution  with  baryta- water.  A 
solution  of  the  magnesiutn  salt  gives  with  lead,  silver,  and  zinc  salts 
white  precipitates  which  form  resinous  masses  when  warmed. 

Shellac  freed  from  wax  yields  20  per  cent,  of  azelaic  acid  when 
boiled  with  potash  and  potassium  permanganate,  products  smelling 
like  butyric  acid  being  also  formed.  Shellac  is  completely  converted 
into  azelaic  acid  and  fatty  acids  by  potassium  permanganate,  when 
the  residual  resin  is  again  boiled  with  the  permanganate,  and  the 
process  repeated  until  the  whole  is  oxidised.  F.  S.  K. 

Apiole.  By  G.  Ciamician  and  P.  Silber  (Ber.,  21,  1621—1633). 
— Tso-apiole,  C12HUO4,  is  prepared  by  heating  25  grams  of  apiole  with 
60  grams  of  potash  and  250  c.c.  of  absolute  alcohol  for  10  to  15 
hours  on  a  water- bath.  The  product  is  cooled,  poured  into  1  litre  of 
water  and  tiltered.  The  crystals  are  pressed  between  filter- paper  and 
crystallised  from  alcohol.  It  forms  large  plates,  melts  at  55 — 56°,  and 
boils  at  303 — 304°,  and  is  readily  soluble  except  in  water.  The  yield 
is  70  to  75  per  cent. 

Apiolic  acid,  CioHioOe,  is  obtained  by  gradually  adding  a  solution  of 
32  grams  of  potassium  permanganate  in  1600  c.c.  of  water  to  8  grams 
of  iso-apiole  in  800  c.c.  of  boiling  water  containing  potash.  The 
mixture  is  afterwards  heated  in  a  water- bath  for  one  hour.  The  yield 
is  37  to  38  per  cent.  A  small  quantity  of  apiolaldehyde  melting  at  102° 
(Ginsberg,  this  vol.,  p.  722)  is  also  formed.  Apiolic  acid  crystallises 
from  water  in  needles  melting  at  175",  soluble  in  ether,  hot  alcohol, 
hot  glacial  acetic  acid,  benzene,  and  ethyl  acetate.  The  silver  salt, 
CioHgAgOe,  crystallises  in  large  needles,  the  calcium  salt  in  prisms  of  a 
glassy  lustre.  The  methyl  salt  melts  at  71 — 72°,  and  dissolves  in  ether, 
alcohol,  and  glacial  acetic  acid,  sparingly  in  hot  water.  The  same 
acid  is  formed  in  small  quantity  in  the  oxida.tion  of  apiole  with 
potassium  permanganate,  the  chief  product  being  a  neutral  compound 
of  the  formula  Ci2Hi(;06  (this  vol.,  p.  606). 

Apiolaldehyde,  C10H10O5,  (Ginsberg,  loc.  cit.)  is  prepared  by 
gradually  treating  2  grams  of  iso-apiole  with  a  mixture  of  10  grams  of 
potassium  dichromate  with  200  grams  of  dilute  sulphuric  acid  (1  :>10) 
and  boiling  for  three  hours.  It  is  then  steam-distilled  to  remove  acet- 
aldehyde  and  acetic  acid,  which  are  also  formed,  filtered,  and  the  crvstals 
which  separate  on  cooling  crystallised  from  alcohol.  It  is  readily 
purified  by  means  of  the  hydrogen  sodium  sulphite  compound.  The 
aldehyde  can  be  obtained  from  apiole  but  the  yield  is  not  at  all  good. 
The  oxime,  CioHio04!N'OH,  crystallises  in  long  needles,  melts  at 
160 — 161°,  dissolves  sparingly  in  hot  water,  readily  in  ether,  hot 
alcohol,  and  acetic  acid;  it  dissolves  in  sulphuric  acid  with  yellow 
colour  which  changes  to  olive-green  when  the  solution  is  slightly 
warmed. 

3  A;  2 
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When  apiolaldehyde  is  oxidised  with  permanganate,  apioHc  acid 
melting  at  175°  is  formed  almost  quantitatively.  When  apiolalde- 
hyde (1  gram)  is  dissolved  in  glacial  acetic  acid  (10  c.c),  and  treated 
with  cold  nitric  acid  (sp.  gr.  1*35,  40  grams),  a  nitro- derivative, 
CtHvNOs,  is  obtained.  This  crystallises  from  alcohol  in  yellow  needles 
which  melt  at  137—138°. 

When  apiolic  acid  is  heated  with  dilute  sulphuric  acid  at  140°  for 
five  hours,  it  is  converted  into  apione,  G9H10O4,  and  carbonic  anhydride. 
The  product  is  steam-distilled,  and  the  slender,  white  needles  so 
obtained  crystallised  from  alcohol.  It  melts  at  79°,  dissolves  readily 
in  ether,  acetic  acid,  and  boiling  alcohol,  and  is  insoluble  in  water. 

A  bromine-derivative,  probably  dJihromapione,  is  formed  when 
apiolic  acid  or  the  aldehyde  is  treated  with  bromine.  It  melts  at 
99—100°. 

The  physiological  properties  of  iso-apiole  and  of  apiole  are  de- 
scribed. N.  H.  M. 

Picrotoxin.  By  B.  v.  d.  Marck  {Arch.  Pharm.  [3], '26,  269,  from 
Nieuw.  Tijdsch.  Pharm.  Nederland.,  1888,  25). — In  opposition  to  the 
views  of  others,  the  author  recommends  light  petroleum  for  the 
extraction  of  picrotoxin  from  the  pulverised  fruit  of  Anamista  coccula. 
On  distilling  off  the  solvent,  a  crystalline  product  is  obtained,  soluble 
in  acidified  water,  with  the  exception  of  some  chlorophyll  and  resin. 
The  filtrate  on  evaporation,  gives  the  picrotoxin  in  pale-yellowish 
crystals,  which  by  xepeated  recrystallisation  become  snow-whit^. 

J.  T. 

OphiOXylin.  By  W.  BETxrifK  (Arch.  Pharm.  [^J,  26,  268—269, 
from  Nieuw.  Tijdschr.  Pharmfi.  Nederland.,  1888,  1). — This  cry.stal- 
lisable  compound,  obtained  from  the  root  of  Ophioxylon  serpentinurn, 
forms  orange-yellow  crystals  of  the  tetragonal  system ;  it  has  a 
sharp,  burning  taste,  is  sparingly  soluble  in  water,  more  soluble  in 
alcohol,  and  very  soluble  in  chloroform,  benzene,  and  carbon  bisulphide, 
its  elementary  analysis  gives  the  formula  CieHnOe  or  C48H39O18.  In 
most  of  its  properties  and  reactions,  it  agrees  with  juglone,  but  it  melts 
at  71-8°,  whilst  juglone  melts  at  151—154°.  J.  T. 

Crystalline  Arrow-poison  of  the  Comalis,  extracted  from 
the  Wood  of  the  Ouabaio.— -By  Arnaud  {Compt.  rend.,  106,  1011 
— 1014). — The  Comalis  on  the  East  Coast  of  Africa  prepare  an  arrow- 
poison  from  the  aqueous  extract  of  the  wood,  and  especially  of  the 
root  of  the  Ouabaio,  a  tree  which  is  closely  related  to  although  not 
identical  with  Carissa  schimperii,  a  native  of  Abyssinia. 

A  concentrated  extract  of  the  wood  in  warm  water  was  prepared 
and  precipitated  with  lead  acetate,  the  filtrate  treated  with  hydrogen 
sulphide,  :aind  the  second  filtrate  boiled  and  afterwards  concentrated 
in  a  vacuum.  The  concentrated  solution  was  mixed  with  six  times 
its  volume  of  alcohol  of  85°,  boiled,  allowed  to  cool  in  shallow  vessels, 
and  the  crystals  thus  obtained  purified  by  recrystallisation  first  from 
alcohol  of  85°  and  afterwards  from  water. 

The  ouabain  tlius  obtained  contains  no  nitrogen  and  has  the  com- 
position C30H46O12.     It  forms  thin,  white,  nacreous  lamellas  with  no 
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taste,  no  smell,  and  a  neutral  reaction.  It  is  almost  insoluble  in  cold 
water,  but  is  readily  soluble  in  boiling  water,  with  a  great  tendency 
to  form  supersaturated  solutions,  and  also  dissolves  readily  in  mode- 
rately concentrated  alcohol,  but  is  almost  insoluble  in  absolute  alcohol 
and  insoluble  in  ether  or  chloroform.  At  180°,  it  becomes  pasty  with 
slight  decomposition,  and  at  200°  it  is  completely  melted.  A  warm 
aqueous  solution  has  a  rotatory  power  [a]D,=  —34°.  A  concen- 
trated aqueous  solution  gives  a  precipitate  with  tannin.  When 
boiled  with  dilute  acids,  it  yields  a  reducing  sugar,  and  hence  it  would 
seem  that  ouabain  is  a  glucoside. 

When  ouabain  crystallises  from  an  aqueous  solution,  it  contains 
7  mols.  HjO  which  is  not  completely  expelled  below  130^. 

When  boiled  with  barium  hydroxide,  ouabain  yields  a  barium-deri- 
vative which  when  dried  at  100°  has  the  composition  Ba(C3oH470i3)2. 

Ouabain  has  no-  toxic  elfect  when  introduced  into  the  stomach,  but 
when  introduced  by  snbcutaneous  or  intravenous  injection,  it  acts  on 
the  heart  and  produces  death.  2  mgrams..  will  kill  a  dog  of  12  kilos, 
in  a  few  minutes..  C  H.  B. 

Bases  Formed  by  the  Action  of  Hydrochloric '  Acid  on 
Pyrrolines.  By  M.  Dennstedt  and  J.  Zimmermann  {Ber.,  21, 
1478 — 1481). — The  hydrochloride  of  a  base  which  is  obtained  when 
hydrochloric  acid  is  passed  into  an  ethereal  solution  of  pyrroline 
(Abstr.,  1887,  598).  has  the  formula  (C4NH5)3,HC1.  It  is  soluble  in 
water  and  alcohol,  but  cannot  be  crystallised  from,  either  solvent. 
The  platin&chloride  and  picrate  are  both  unstable.  Potassium  chro- 
mate,  ferrocyanide  and  ferricyanide  give  brown,  amorphous  precipi- 
tates. The  sparingly  soluble  hydriodide  is  precipitated  in  white  crystals 
by  adding  potassium  iodide,  and  the  free  base  (C4NH5)3  is  obtained  in 
the  form  of  a  white,,  amorphous  precipitate  on  adding  ammonia  to  an 
aqueous  solution  of  the  hydrochloride.  The  base  is  decomposed  not 
only  when  heated  at  a  relatively  low  temperature,,  but  also  when 
heated  with  methyl  iodide,  or  when  boiled  with  acetic  anhydride  and 
sodium  acetate. 

The  crystalline  salt  obtained  when  hydrochloric  acid  is  passed  into 
an  ethereal  solution  of  isopropylpyrroline  (loc.  cit.)  has  the  formula 
(CNHiOsHCl.  The  picrate,  (C7NHu)o,.C6H3N307,  crystallises  from 
alcohol  in  long,  brown,  shining  needles  melting  at  146°.  The  free 
base  is  a  heavy,  slightly  yellow  oil  which  boils  at  285 — 290"  and 
smells  something  like  turpentine.  When  heated  quickly,  it  can  be 
distilled  with  partial  decomposition,  and  on  exposure  to  the  air  It  is 
gradually  converted  into  the  isomeric  isopropylpyrroline. 

F.  S.  K. 

Reduction  of  Pyrrolinephthalide.  By  M.  Dennstedt  and  J. 
ZiMMERMANN  (J5er.,  21,  1554 — 1656}. — Fy,Trolinehydrophthalide, 

C,^n,\G  <'^^>  CHOH, 

is  prepared  by  gradually  adding  8  per  cent,  sodium  amalgam  to  2  to 
3  grams  of  finely  powdered  pyrrolinephthalide  suspended  in  250  c.c. 
of  water ;  after  two  to  three  days,  it  is  filtered  through  asbestos,  very 
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slightly  acidified  with  quite  dilute  sulphuric  acid  and  several  times 
quickly  extracted  with  ether.  It  crystallises  from  alcohol  in  needles 
melting  at  118°,  and  is  readily  soluble  in  the  usual  solvents.  The 
crystals  as  well  as  the  solutions  of  the  substance  soon  become 
reddish  or  green.  When  the  ethereal  solution  is  evaporated  very 
gradually,  well-formed,  lustrous,  rhombohedro-tetartohedric  prisms 
are  obtained  ;  a  :  c  =  1  :  0'8491.  The  silver  salt  is  an  unstable,  reddish, 
crystalline  substance,  which  when  dried,  even  in  the  dark,  decomposes 
with  explosive  violence.  N.  H.  M. 

Action  of  Pyridine  on  Metallic  Salts.  By  W.  Lang  {Ber., 
21,  1578 — 1588). — Zinc  chloride  j)yridine,  ZnCl2,2U5NH5,  is  prepared 
by  treating  an  aqueous  solution  of  zinc  chloride  with  an  excess  of 
pyridine,  when  it  separates  as  a  voluminous,  white  precipitate  ;  its 
formation  is  accompanied  by  development  of  heat.  It  crystallises 
from  water  in  long,  white  needles  of  a  silky  lustre  which  consist  of 
fibrous  aggregates.  When  washed  or  boiled  repeatedly  with  fresh 
quantities  of  water,  it  decomposes  with  liberation  of  pyridine  and  form- 
ation of  a  basic  zinc  chloride.  If  the  same  water  is  used,  the  decomposi- 
tion is  limited.  The  compound  is  rather  stable  when  exposed  to  air,  and 
is  only  slowly  decomposed  at  130°  to  160°.  It  is  possible  to  free  alcohol 
from  pyridine  which  it  may  contain  by  adding  zinc  chloride.  The 
hydrochloride,  ZnCl22C5NH5(HCl)2,  forms  groups  of  white,  lustrous 
needles. 

Cupric  chloride  pyridine,  CuCl2,2C5NIl5,  is  precipitated  in  splendid 
greenish-needles  of  a  silky  lustre,  when  pyridine  is  added  to  an  alcoholic 
solution  of  cnpric  chloride.  It  is  soluble  in  pyridine,  in  water  con- 
taining pyridine,  and  in  aqueous  ammonia  ;  it  is  decomposed  by  water, 
but  only  so  long  as  the  amount  of  pyridine  liberated  does  not  reach 
a  certain  point.  At  the  ordinary  temperature  it  is  stable  and  loses 
only  traces  of  pyridine  when  heated  at  100°;  it  melts  at  180 — 190°. 
The  hydrochloride  crystallises  from  water  in  dark-yellow  prisms. 

Cupric  sulphate  pyridine,  CuS04,C5NH5  -j-  SHaO,  crystallises  in 
sky-blue  needles  of  silky  lustre  ;  when  heated  at  100°,  it  gives  up 
water  without  losing  its  lustre ;  the  anhydrous  salt,  probably 
identical  with  that  obtained  by  Jorgensen  (Abstr.,  1886,  857),  re- 
covers its  blue  colour  when  exposed  to  air. 

Cuprous  chloride  pyridine,  Cu2Cl2,4C5NH5,  obtained  by  adding  solid 
cuprous  chloride  to  pyridine,  crystallises  in  greenish-gold-coloured, 
transparent  octahedra,  which  quickly  decompose  when  exposed  to  air. 
When  a  large  excess  of  pyridine  is  used,  the  compound  Cu2Cl2,6C5NH5 
separates  in  long,  greenish-yellow,  transparent  needles  which  lose 
P5^ridine  more  quickly  than  the  regular  crystals.  The  solution 
absorbs  carbon  monoxide  just  as  readily  as  ammoniacal  cuprous 
chloride  solution. 

Cadmium  chloride  pyridine,  CdCl2,2C5NH5,  crystallises  from  water 
(which  decomposes  it  partly)  in  needles. 

Cadmium  iodide  pyridine,  Cdl2,2C5NH5,  forms  long,  white  needles 
of  a  silky  lustre. 

A  table  is  given  showing  the  amount  of  pyridine  lost  by  the  above 
compounds  at  temperatures  varying  from  100°  to  160°. 
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Mercuric  chloride  pyridine,  HgClzjCaNHs,  is  rather  readily  decom- 
posed by  water ;  it  is  stable  when  exposed  to  air,  but  is  decomposed 
at  100°. 

With  mercurons  salts,  no  derivatives  could  be  obtained;  mercury 
separates  and  the  mercuric  compounds  are  formed. 

Calcium,  chloride  pyridine,  CaCl2,3C5NH5,  is  a  loose,  white  powder. 
Compounds  of  pyridine  with  cobaltous  chloride,  ferrous  sulphate,  and 
nickel  sulphate  are  also  described.  N.  H.  M. 

Condensation  of  Ethyl  Tetramethylphenylamidocrotonate. 

By  M.  Conrad  and  L.  Limpach  (Bar.,  21,  1655—1657). — Ethyl  tetra- 
methylphenylamidocrotonate,  CeHMei'NH'CMeiCH'COOEt,  is  obtained 
by  the  action  of  tetramethylamidobenzene  [NH2 :  Me4  =  1:2:3:4:6], 
prepared  from  pseudocumidine  (Nolting  and  Baumann,  Abstr.,  1885, 
893 ;  compare  also  Limpach,  this  vol.,  p.  464)  on  ethyl  acetoacetate. 
After  two  days,  the  solid  portion  of  the  product  is  crystallised  from 
ether  and  alcohol.  It  forms  large,  white  prisms,  melting  at  101°. 
Tetramethylpheny  llutidoncarboxylic  acid, 


PTTAJ    ^^CMe:C(COOH). 
^^^^^^•^<-CMe:CH.CO->' 


is  formed  (as  ethyl  salt)  together  with  tetramethylamidobenzene  and 
ethyl  alcohol  when  ethyl  tetramethylpheny lamidocrotonate  is  heated 
for  some  minutes  at  280 — 285°.  The  product  is  heated  in  a  reflux 
apparatus  with  alcoholic  potash.  The  acid  is  readily  soluble  in  alcohol 
and  ether,  melts  at  145°  and  decomposes  carbonates.  N^.  H.  M. 

Azo-dyes  of  the  Hydroxyquinolines.  By  J.  Matheus  (Ber.,  21, 
1642 — 1647). — Benze7ieazoparahydroxyqumolin.esulphonic  acid, 

oh-C9NH5-:n"2-C6H4-so3H, 

prepared  from  diazobenzene  sulphochloride  and  parahydroxyquinoline, 
crystallises  in  small,  orange-red  needles,  soluble  in  hot  water  and 
cold  dilute  alkali.     The  sodium  salt  forms  red  needles. 

Benzeneazoparahydroxyquinoline,  OH'CgNHa'Ng'Ph,  obtained  from 
diazobenzene  chloride  and  parahydroxyquinoline,  crystallises  from 
absolute  alcohol  in  long,  orange-red  needles,  soluble  in  ether  and 
benzene,  insoluble  in  water  ;  the  sodium  salt  forms  red  needles. 

Paratolueneazoparahydroxyquinoline,  OH'CgNHa'Ns'CsHiMe,  from 
diazoparatoluene  chloride,  crystallises  from  alcohol  in  wide,  red  needles, 
soluble  in  ether  and  benzene.  The  sodium  salt  forms  dark^red 
needles. 

Parabromohenzeneazoparahydroxyquinoline,  OH*C9^H5*N'2"C6H4Br, 
crystallises  from  chloroform  in  bright-red,  matted  needles.  It  dissolves 
sparingly  in  alcohol,  readily  in  chloroform  and  in  alcoholic  soda. 

^-Naphthaleneazoparahydroxyquinoline,  OH-CgNHa'Na'CioHT,  crystal- 
lises from  absolute  alcohol  in  small,  dark-red  needles.  The  sodium 
salt  has  a  still  darker  red  colour. 

Benzeneazo-orthohydroxyquinoline,  CisHn^sO,  crystallises  from  alcohol 
in  long,  brownish-yellow,  lustrous  needles,  soluble  in  ether,  in  chloro- 
form, and  in  alcoholic  potash.     The  sodium  salt  is  yellowish-brown. 
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Paratolueneazo-orthohydroxyquinoline,  C16H13N3O,  crystallises  from 
chloroform  in  yellowish-brown  plates  of  a  metallic  lustre. 

ParabrcmLohenzGneazo-orthohydroxyquinoline^  CisHioBrNaO,  is  precipi- 
tated by  hydrochloric  acid  from  its  solution  in  alcoholic  soda  in 
slender,  gold-coloured  needles  soluble  in  absolute  alcohol  and  ether. 

fi-Naplithaleneazo-orthohydroxyquinoline,  OH'CgNHs'Ng'CioHT,  forms 
reddish-brown  needles,  soluble  in  ether,  absolute  alcohol,  chloroform, 
and  alcoholic  soda. 

Amidoparahydroxyquinoline,  OH'C^NHj'NHa,  is  formed  together  with 
sulphanilic  acid  when  a  mixture  of  benzeneazoparahydroxyquinoline- 
sulphonic  acid  and  an  excess  of  stannous  chloride  is  treated  with 
hydrochloric  acid.  It  is  purified  by  carefully  neutralising  the  rather 
concentrated  solution  of  the  hydrochlo-ride  with  solid  sodium  carbonate, 
when  the  free  base  separates  in  slender  needles  which  are  dried  on 
tiles.  It  dissolves  readily  in  absolute  alcohol,  sparingly  in  ether, 
benzene,  and  chloroform.  Alkali  solutions  dissolve  it  readily  with  a 
green  colour  which  quickly  changes  to  brown.  It  crystallises  from 
water  with  2  mols.  H2O.  The  hydrochloride  forms  red  prisms  readily 
soluble  in  water;  the  sulphate  crystallises  in  reddish-yellow  prisms 
soluble  in  hot  water;  the  picrat&  separates  from  its  alcoholic  solution 
in  dark-red  plates ;  the  stannochloride  forms  lustrous,  yellow  plates, 
readily  soluble  in  cold  water.     (Compare  Abstr.,  1884,  1370.) 

N.  H.  M. 

Lepidine- derivatives.,  By  B.  Heymann:  and  W.  Koenigs  {Ber.,  21, 
1424 — 1430). —  When  lepidine  [Me  =  4']  is  treated  with  benzaldehyde 
and  zinc  chloride,  it  is  canverted  into  benzylidenelepidine,  which  is 
reduced  to  benzyllepidine,  C9NHe'CH2'CH2Ph,  by  boiling  for  10  hours 
with  a  mixture  of  acetic  acid,  amorphous  phosphorus,  and  hydriodic 
acid  (saturated  at  0°)..  This  crystallises  well  from  alcohol  and  light 
petroleum,  and  melts  at  100 — 101°.. 

Parahydrox^y  henzylidetie  lepidine, 

C9NH6-ch:.ch-€6H4-oh  [ch  .-  oh  =  l :  4], 

is  obtained  by  heating  lepidine  (2.  grams)  with  parahydroxybenzalde- 
hyde  (1'7  grams),  and  finely  powdered  potassium  hydrogen  sulphate 
(5  grams)  at  150 — 160°  for  eight  hours.."  It  crystallises  from  absolute 
alcohol  in  anhydrous,  yellow  needles  or  prisms,  melts  at  252 — 253°, 
and  is  sparingly  soluble  in  dilute  aqueous  soda.  Its  hydrochloride 
crystallises  in  fiery-red  needles,  and  is  sparingly  soluble  in  alcohol 
and  water.  On  reduction^  the  base  yields  parahydroxyhenzyllepidinej 
CgNHe-CHa-CHa-CsHi-OH,  which  melts  at  179—180°,  is  crystalline, 
and  closely  resembles  homo-apocin-chine  (this  vol.,  p.  72)  in  its 
solubility,  melting  point,  and  crystalline  appearance  r.  the  hj'drobro- 
mides  of  the  two-  bases  also  crystallise  in  similar  forms,  and  show 
a  like  solubility  in  water,,  but  the-  hydrobromide  of  the  former  melts 
at  about  250%  whereas  that  of  the  latter  melts  at  220 — 222°.  The 
crystals  of  the  two  bases  could  not  be  obtained  in  a  suitable  form  for 
crystallographic  measurement. 
Orthohydroxyhenzy  lidenelepidine, 

aNHe-CHiCH-CeHrOH   [GHiOH  =  1 :2], 


f 
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prepared  in  like  manner  from  ortholiydroxybenzaldelijde,  crystallises 
in  slender,  yellow  forms,  melts  at  219°,  and  dissolves  more  readily  in 
alcohol  than  the  para-compound.  The  hydrochloride  is  a  reddish- 
yellow  salt,  and  is  sparingly  soluble  in  water  and  alcohol. 

Metanitrohenzylidenelepidine,  CgNHfi-CHiCH-CeHi'I^Oa  [CH  :  NOo  = 
1:3],  is  obtained  by  heating  lepidine  (2  grams)  with  metanitro- 
benzaldehyde  (2"1  grams)  and  potassium  hydrogen  sulphate  (5  grams) 
at  150 — 160"  for  eight  hours.  It  crystallises  from  alcohol  in  pale 
greenish-yellow,  concentrically  grouped  needles,  melts  at  135 — 136'', 
and  is  sparingly  soluble  in  cold  alcohol.  The  hydrochloride  forms 
yellow  flocks,  and  is  very  sparingly  soluble  in  water  and  alcohol. 

Benzylquinaldine,  CgNHe'CHa'CHaPh,  obtained  from  quinaldine  by 
a  method  similar  to  that  employed  for  the  preparation  of  benzyllepi- 
dine,  forms  colourless  crystals,  melts  at  30",  and  is  readily  soluble  in 
benzene  and  light  petroleum.  The  picrate  crystallises  in  bright  yellow 
prisms,  melts  at  13u",  and  is  sparingly  soluble  in  hot  alcohol. 

W.  P.  W. 

Synthesis  of  Dihydroxy quinaldine- derivatives.  By  M.  Conrad 
and  L.  Limpach  {Ber.,  21,  1649 — 1654).. — Ethyl  paramethoxyphenyl- 
amidocrotoiiate,  Ci^HnNOs,  is  prepared  by  mixing  an  ethereal  solution  of 
paranisidine  (m.  p.  56°)  with  ethyl  acetoacetate.  After  24  to  28  hours, 
the  ether  is  evaporated  olf ,  and  the  ethyl  salt  remains  as  a  crj'stalline 
mass.     It  crystallises  from  alcohol  in  large  prisms  melting  at  46°. 

Taramethoxy -^-hydroxy  ciuincddiney 

OHCgNHsMe-OMe  [Me  :  OH  :  OMe  =  2' :  4' :  3], 

is  obtained  by  heating  the  above  ethyl  salt  for  a  few  minutes  at  260° ; 
the  yield  is  37  per  cent,  of  the  theoretical.  When  heated  quickly,  it 
melts  at  290°  with  only  slight  decomposition.  It  is  sparingly  soluble 
in  boiling  water.  The  hydrochloride  crystallises  in  long  needles,  readily 
soluble  in  hot  water  ;.  the  platinochloride  forms  long,  lustrous,  orange- 
yellow  prisms  readily  soluble  in  hot  water ;  the  sulphate  crystallises  in 
needles  soluble  in  about  1  70  parts  of  cold  water. 

Baramethoxy-<^-Ghloroquinaldine,  CnHioNOCl,  is  prepared  by  heating 
the  dry  hydroxy-derivative  with  twice  the  amount  of  phosphorus 
oxychloride  in  a  reflux  apparatus  first  at  100°  and  afterwards  at  140°, 
as  long  as  hydrogen  chloride  is  evolved.  The  product  is  poured  into 
water,  treated  with  sodium  carbonate,  and  extracted  with  ether.  It 
forms  white  prisms,  of  a  silky  lustre,  insoluble  in  water,  readily  soluble 
in  dilute  acids,  alcohol,  ether,  and  benzene.  It  melts  at  100°  and 
distils  at  295 — 302°  without  decomposition. 

Para-r^Z-ditnethoxyquinaldine,  C9NH4Me(OMe)2,  obtained  by  heating 
the  chloro-compound  with  sodium  methoxide  and  methyl  alcohol  for 
two  hours  at  130 — 140°  crystallises  in  needles  or  prisms  melting  at 
94° ;  it  is  readily  soluble  in  ether,  alcohol,  and  in  hot  benzene, 
insoluble  in  water. 

When  the  sodium  compound  of  paramethoxy-7-hydroxyquinaldine 
is  heated  with  methyl  iodide  and  benzene  at  144 — 160°  for  three  hours, 
and  the  methyl  iodide  derivative  so  obtained  is  digested  with  freshly 
precipitated  silver  oxide,  parametlioxymethylquinaldine,  C12H13NO2, 
corresponding  with  methyl  quinaldine  (Abstr.,  1887,  680),  is  formed. 
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This  crystallises  in  slender,  lustrous  needles,  melts  at  149°,  and 
dissolves  readily  in  boiling  ethyl  acetate,  benzene,  and  alcohol, 
sparingly  in  ether;  hot  water  dissolves  it  in  all  proportions. 

Paramethoxy-^f-hydroxyquinaldine  methochloride,  CiiHiiN02,MeCl, 
crystallises  in  long,  lustrous,  white  needles  meltinoj  at  251^^.  The 
platinochloride,  (Ci2Hi4N'03)2,PtCl6  +  4H2O,  forms  yellow  needles. 

Orthomethoxy-r^-hydroKyquinaldine,  C11H11NO2  4-  H2O,  is  prepared  in 
a  manner  exactly  similar  to  the  para-compound  ;  dianisylcarbamide, 
melting  at  182°  (not  174°,  Muhlhauser,  Abstr.,  1882,  302),  is  formed  in 
the  reaction.  It  crystallises  in  long,  matted  needles  of  a  silky  lustre ; 
the  anhydrous  compound  melts  at  229°.  The  platinochloride 
crystallises  from  chloroform  in  lustrous,  reddish-yellow  plates  which 
melt  with  decomposition  at  239°.  N.  H.  M. 

Aromatic  Halogen  Acetamido-compounds  and  their  Deriva- 
tives.    By  P.  W.  Abenius  {Ber.,  21,  1665—1668). — Diphenyldiketo- 

pijperazine,  NPh<^pTT  .p^  >NPh,    crystallising     in     slender,     white 

needles  which  melt  at  263°,  is  obtained  from  brom«  or  chlor-acetanilide 
by  the  method  already  described  (this  vol.,  p.  824),  or  by  heating 
chloracetylphenylglycine,  CH.Cl'CO-N'Ph-CHo-COOH,  with  aniline  at 
140 — 150°.  Ghloroacetylphenylglycine  crystallises  in  plates  melting 
at  132—183°. 

Dinitrodipheny  Idihetopiperazine, 

is  very  sparingly  soluble,  and  melts  at  a  temperature  too  high  to  be 
accurately  determined.  The  amido- compound  crystallises  in  small, 
rhombic  plates.  When  diphenyldiketopiperazine  is  boiled  with 
alcoholic  potash  or  with  fuming  hydrochloric  acid,  phenylglycinyl- 
phenylglycine,  NHPh-CHa-OO-NPh-CHa-COOH,  melting  at  129—130°, 
is  formed.     Phosphorous  pentachloride  acts  on  the  piperazine-deriva- 

CO  •  CCl-NPh 
tive  with  formation  of  the  compound    |         |         {       .     This      crystal- 

NPh-CCl-CO 
lises  from  alcohol  with  1  mol.  EtHO,  in  prisms  melting  at  247°. 

I)iparatolyldiketopiperazine,C6H.iKQ''^<CnT\  .nQ^-'^'^eHiMe  [N:  Me 

=  1 : 4],  is  obtained  together  with  etlnjlglycolparatoluide, 

CvH/NH-CO-CHo-OEt, 

which  crystallises  in  large,  lustrous  prisms  melting  at  32°,  by  the 
action  of  alcohol  on  bromacetoparatolnide  (m.  p.  164°).  It  is  also 
formed  by  heating  paratolyl glycine  at  200°.  It  crystallises  in  slender 
prisms  melting  at  252 — 253°. 

Bromacetoparaxylidine^  C6H3Me2-NH-CO*CH2Br,  crystallises  in 
needles  melting  at  145°. 

Diparaxylyldiketopiperazine,  C6H3Me2'N<[pTT  .pQ]>N*C6H3Me2 

[N  :  Me2  =  3  : 1 :  4],  melts  at  203°. 

Ethyl  metamidocwnate,  NH/CeHaPr-COOEt  [  =  3:4:1],  melts  at 
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51—52°.     The    hromacetyl- derivative,    CHoBr-CO-NH-CeHsPr-COOEt, 
melts  at  106 — 107°.     When  the  latter  is  boiled  with  alcoholic  potash, 

the   acid   COOH'C6H3Pr-N'<^^'^J^>]VJ-C6H3Pr-COOH   is   formed; 

this  does  not  melt  when  heated  :  the  ethyl  salt  melts  at  187 — 188°. 

N.  H.  M. 

Morphine  Hydriodide.  By  H.  Kunz  (Arch.  Pharm.  [3J,  26, 
307 — 311). — A  concentrated  alcoholic  solution  of  potassium  iodide 
mixed  with  a  concentrated  solution  of  morphine  hydrochloride  quickly 
becomes  a  compact,  crystalline  mass  of  morphine  hydriodide  in  hair-like 
needles  which  only  slowly  dissolve  on  the  addition  of  more  spirit. 
The  compound  was  found  to  be  CnHigNOsjHI  -j-  H2O.  Morphine 
hydrobromide  can  be  similarly  produced.  J.  T. 

Atropine  and  Hyoscyamine.  By  W.  Will  (Ber.,  21,  1717 — 
1726). — Hyoscyamine  forms  a  series  of  crystalline  salts.  The  sulphate 
(0171123^03)3,112804,  crystallises  from  alcohol  in  slender,  colourless 
needles  melting  at  206°.  The  aurochloride  melts  at  162°*  The  hydro- 
bromide  crystallises  from  water  in  compact  prisms.  The  specific 
power  of  the  base  was  found  to  be  [a]©  =  —  20*97.  Hyoscyamine  is 
converted  into  atropine  when  it  is  heated  for  five  hours  at  109 — 110°, 
or  when  a  trace  of  soda  is  added  to  an  alcoholic  solution,  and  the 
whole  allowed  to  remain  for  some  time.  Ammonia  acts  similarly, 
but  only  very  slowly.  P.  S.  K. 

Wrightine  (Conessine)  and  Oxywrightine.  By  H.  W^arnecke 
(Arch.  Pharm-.  [3],  26,  248—261,  281—292  ;  compare  Abstr.,  1886, 
372). — Powdered  seeds  of  Wrightia  antidysenterica  are  freed  from 
fat  by  means  of  ether;  the  powder  is  then  digested  with  alcohol  and 
liydrochloric  acid  at  60°,  freed  from  alcohol  by  distillation  and  diges- 
tion with  water,  and  concentrated  ammonia  is  added  in  large  excess. 
The  precipitate  is  washed,  pressed,  rubbed  up  with  sand,  and  extracted 
with  light  petroleum.  The  almost  colourless  solution  is  shaken  up 
with  solid  potash  to  remove  all  water  and  allowed  to  evaporate;  and 
the  crystalline  residue  is  purified  by  recrystallisation.  The  formula 
of  wrightine  is  probably  C24H4oN'3 ;  its  platinochloride,  hydrochloride, 
nitrate,  and  oxalate  are  described  ;  its  reactions  in  strong  hydrochloric 
acid  solution  with  alkaloid  reagents  are  also  described  in  detail. 

Oxywrightine  is  prepared  by  dissolving  wrightine  in  5  per  cent, 
sulphuric  acid  and  mixing  this  with  dilute  potassium  iodate  solutidn. 
After  remaining  24  hours  in  the  dark,  the  separated  iodine  is  removed 
by  chloroform  and  the  colourless  liquid  is  carefully  treated  with 
ammonia ;  after  a  short  time  a  crystalline  precipitate  begins  to  form, 
and  precipitation  is  rapidly  completed  on  the  addition  of  concentrated 
ammonia.  The  crystals  of  oxywrightine  are  anhydrous,  colourless, 
compact  needles  of  strongly  alkaline  reaction  and  bitter  taste.  This 
alkaloid,  like  atropine  and  hyoscyamine,  strongly  reddens  phenol- 
phthalein,  whilst  wrightine  is  much  less  efi^ective,  and  the  other 
alkaloids  have   still  less  action.     Oxywrightine  has  the  composition 

4Ci2H3iNO,Ci2Hi9N02. 
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There  are  also  described  oxywrighiineplatinocliloride,  methjl  hydr- 
oxide, methochloride,  and  methyl  hydroxide  and  platinochloride. 

The  colourless  solution  of  oxywrightine  in  eight  drops  of  concen- 
trated sulphuric  acid  when  heated  to  90 — 100°  beco-nies  yellow,  passing 
gradually  to  violet-red ;  with  two  drops  of  suTpburic  acid  the  yellow 
becomes  an  intense  rose  colou/r.  This  is  characteristic,  and  clearly 
shows  1  oVo  nagrm.  J.  T. 

Alkaloids  of  Scopolia  Japonica.  By  E..  Schmidt  and  H. 
Henschke  (Arch.  Pharm.  [8],  26,  185 — 203). — 10  kilos,  of  scopolia 
root  was  extracted  with  90  per  cent,  alcohol ;  the  filtered  extract,  when 
freed  from  alcohol  and  concentrated,  deposited  a  granulo-crystalline 
fatty  compound  whose  nature  was  investigated  by  Henschke.  This 
substance  was  removed  and  the  liquid  was  mixed  with  excess  of 
potassium  carbonate  solution,  when  a  bluish  phosphorescence  and 
odour  of  trimethylamine  made-  their  appearance.  The  alkaloids  were 
now  removed  by  means  of  chloroform,  the  latter  distilled  off  at  the 
lowest  possible  temperatuj*e  with  the  aid  of  water,  acidified  with 
sulphuric  acid,  and  potassium^  carbonate  in  very  light  excess  was 
added  to  precipitate  the  former.  Farther  treatment  with  chloroform 
was  necessary  to  remove  potassium  sulphate  and  purify  the  alkaloids, 
but  it  was  found  impossible  toobtain  them  in  crystalline  form,  even  on 
treatment  with  ether  ;  a  brownish  syrup  only  resulted.  To  evaporate 
the  alkaloids,  this  syrup,  dissolved  in  hydrochloric  acid,  was  fraction- 
ally precipitated  by  gold  chloride  as  suggested  by  Ladenburg.  After 
repeated  recrystallisation,  hyoscine  aurochloride,  melting  at  198 — 200° ; 
hyoscyamine  aurochloride,  melting  at  159 — 160°,  and  atropine  auro- 
chloride, melting  at  136 — 138°,  were  isolated.  J.  T. 

Alkaloids  of  Scopolia  Hlardnackiana.  By  E.  Schmidt  (Arch. 
Pharm.  [3],  26,  214 — 215),. — The  freshly  gathered  root  of  this  plant 
was  examined  for  alkaloids  by  the  method  employed  for  Scopolia 
japonica.  Hyoscyamine  aurochloride  was  the  only  salt  obtained.  The 
alcoholic  extract  showed  a  blue  fluoreseence  like  that  obtained  from 
japonica,  but  there  was  not  sufficient  material  available  to  ascertain 
whether  this  was  due  to  the  presence  of  scopoletin.  J.  T. 

Application  of  Dialysis  to  the  Study  of  the  Gelatinous  State 
of  Albuminoid  Substances.  By  A.  Solovieff  (/.  Buss.  Chem.  Soc, 
1887,  393 — 397). — Solutions  of  albuminoid  substances,  after  removal 
of  the  gelatinous  coagulum,  were  subjected  to  the  dialytic  action  of 
reagents  by  which  they  are  gelatinised,  and  in  this  way  the  observa- 
tions of  the  time  of  reaction  as  regards  the  penetration  of  the 
reagents  (acids  or  bases)  into  the  solutions  of  albumin,  separated  from 
them  by  a  membrane,  could  be  substituted  for  the  measurement  of  the 
weight  or  volume  of  the  reagents  necessary  to  produce  the  same 
action.  From  white  of  eggs,  gelatinous  coagula  are  obtained  by  the 
action  of  organic  acids  or  mineral  bases,  and  the  action  is  shown  to 
be  dependent  on  the  strength  both  of  the  reagents  and  of  the  solutions 
acted  on.  The  resistance  which  solutions  offer  to  the  conversion  of 
albumin  into  the  gelatinous  form  may  be  overcome  even  after  the 
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action  of  tlie  reagent  has  taken  place  throug-li  the  membrane,  by  the 
action  of  substances  which  are  capable  of  withdrawing  water,  such  as 
alcohols,  salts,  &c.  The  conditions  of  their  conversion  into  the 
gelatinous  state  are  not  dependent  on  any  deep-seated  change  in  the 
structure  of  the  albumins.  For  example,  if  albumin  is  boiled  with 
hydrochloric  acid  of  0*2  per  cent,  no  coagulation  takes  place,  although 
after  concentration  it  will  give  gelatinous  coagula,  whereas  the 
same  solution  after  the  reagent  has  been  separated  by  dialysis  is 
coagulated  by  boiling.  The  method  of  dialysis  has  the  advantage 
that  not  only  in  the  case  of  the  action  of  organic  acids,  but  also  in  that 
of  strong  bases,  the  albumin  is  gelatinised  if  the  dialysis  is  stopped  at 
the  right  time.  The  remaining  part  of  the  paper  treats  on  the 
different  states  of  albumin  (especially  Tarchanoff's  "  tata-albumin  ") 
and  their  mutual  conversions  and  relations.  B.  B. 

Silk.  By  T.  Weyl  {Ber.,  21,  1407— 1410).— The  author  finds  that 
when  commercial  dischaTged  silk  completely  deprived  of  silk-glue 
by  digestion  with  5  per  cent,  aqueous  soda,  is  waslied  with  5  per  cent, 
hydrochloric  acid  and  finally  with  water  (compare  Staedler,  Annalen, 
111,  12),  and  dried  at  100°,  it  dissolves  readily  in  cold  fuming  hydro- 
chloric acid  (sp.  gr.  =  1'2),  and  that  the  filtered  solution  when  poured 
into  a  large  quantity  of  cold  90  per  cent,  alcohol  (400  c.c.  to  5  grams 
of  silk  employed)  yields  a  very  'voluminous,  flocculent  precipitate 
which  rapidly  forms  a  transparent,  gelatinous  mass.  This  compound, 
serico'in,  is  obtained  as  a  white  powder  by  washing  the  precipitate  with 
alcohol,  boiling  it  first  with  absolute  alcohol  to  completely  dry  it,  then 
with  dry  ether,  and  finally  allowing  it  to  remain  over  sulphuric  acid  in 
a  vacuum.  So  far  as  the  percentage  of  carbon  and  hydrogen  is  con- 
cerned, sericoin  does  not  differ  appreciably  in  composition  from 
fibroin,  but  it  contains  about  2  per  cent,  less  of  nitrogen.  Sericoin, 
even  in  very  concentrated  solution,  is  optically  inactive,  and  when 
boiled  for  some  time  with  dilute  sulphuric  acid  yields,  like  fibroin,  a 
substance  which  gives  the  biuret  reaction  with  copper  sulphate  and 
dilute  aqueous  soda.  Fuchsin  and  picric  acid  colour  sericoin  very 
slightly,  but  Millon's  reagent  gives  with  it  a  red  colour  as  with 
fibroin.  Inasmuch  as  fibroin  is  nothing  more  than  discharged  silk 
there  is  nothing  to  show  that  it  lias  yet  been  obtained  pure,  and  there- 
fore sericoin  may  be  simply  purified  fibroin  ;  ammonium  chloride  has, 
however,  been  detected  in  the  acid  filtrate  from  sericoin,  and  this 
would  seem  to  point  to  the  elimination  of  some  of  the  nitrogen  in 
fibroin  by  the  action  of  hydrochloric  acid.  W.  P.  W.  - 

Silk.  By  T.  Weyl  (Ber.,  21,  1:529—1532;  compare  preceding 
Abstract). — When  white  silk,  purified  by  Stadeler's  method,  is  boiled 
for  18  hours  with  sulphuric  acid  (1  :  5),  the  biuret  reaction,  which  is 
clearly  shown  during  the  first  10  hours,  disappears,  and  the  whole 
dissolves  to  a  yellowish-brown  liquid  .on  the  surface  of  which  a  small 
quantity  of  a  fatty  acid  swims  in  the  form  -of  'oily  .drops.  Tya?osine 
(5*2  per  cent.)  crystallises  from  the  solution  -after  removing  the 
sulphuric  acid  by  means  of  baryta-water.  The  filtrate  from  the 
tyrosine  yields  on  evaporation  a  crystalline  mass  (15  per  cent.)  which 
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is  most  probably  a-alanine.  This  compound  crystallises  in  large,  seem- 
ingly rhombic  prisms,  is  tolerably  readily  soluble  in  cold  water,  am- 
monia, and  soda,  but  is  only  very  sparingly  soluble  in  40  per  cent,  alcohol 
and  insoluble  in  ether.  An  aqueous  solution  is  not  precipitated  by 
mercuric  nitrate,  and  does  not  evolve  ammonia  when  boiled  with  soda. 
Tlie  aqueous  solution  is  optically  inactive.  When  heated  carefully,  it 
sublimes  in  woolly  flocks,  and  on  further  heating  an  oily,  basic- 
smelling  substance  separates.  When  heated  in  a  capillary  tube,  it 
remains  unchanged  at  230°,  turns  brown  at  about  237°,  and  at  about 
255°  is  converted  into  a  brown,  partly  oily  mass.  Synthetical  ic-alanine 
has  the  same  crystalline  form,  and  behaves  similarly  when  heated. 

Glycocine  (7" 5  per  cent.)  was  isolated  from  the  mother-liquor  from 
the  alanine.  F.  S.  K. 

Alkali  and  Acid  Albumin-derivatives.  By  M.  Savin  (/.  Ru,<fs. 
Chem.  Soc,  1887,  398— 402).— The  following  are  the  results  of  the 
author's  investigation.  The  so-called  ammonia-albuminate  of  white 
of  eggs,  and  the  acid  albumin  obtained  by  the  action  of  hydrochloric 
acid  of  0*2  per  cent,  after  precipitation  with  ammonium  sulphate  and 
subsequent  dialysis  until  all  salt  is  removed  and  the  reaction  is 
neutral,  are  insoluble  in  water  but  soluble  in  acids  and  alkalis.  The 
solubility  in  salt  solutions  depends  on  the  time  which  has  elapsed 
since  their  preparation.  When  the  dilute  albumin  solutions  are  made 
alkaline  and  then  digested  on  the  water-bath  with  ammonia  or  with 
soda,  the  albumin  is  converted  into  globulin,  but  the  conversion  is 
incomplete.  As  regards  their  behaviour  towards  water,  solvents,  and 
reagents,  the  acid  albumins  are  identical  with  the  feebly  alkaline 
derivatives  of  albumin  (globulins)  when  in  the  form  of  pure  precipi- 
tates. The  same  holds  good  with  regard  to  ferments.  The  fact  that 
globulins  are  obtained  by  "  tryptonisation  "  seems  to  confirm  the 
identity  of  globulins  with  albumins.  B.  B. 

Spectrum  of  Acid  Methaemoglobin.  By  H.  Bertin-Sans  (Compt. 
rend.,  106,  1243 — 1245). — Considerable  uncertainty  exists  as  to  the 
number  of  bands  in  the  spectrum  of  acid  meth83moglobin,  some 
observers  holding  that  the  two  bands  between  E  and  D  are  due  to  the 
presence  of  oxyhaemoglobin.  The  author  finds  that  these  bands  are 
always  present  whatever  the  proportion  of  reagent  used  to  convert 
the  oxyhaemoglobin  into  methaemoglobin,  and  they  only  disappear 
when  the  solution  is  largely  diluted.  Moreover,  the  two  bands  are 
different  in  character  and  position  from  the  bands  of  haemoglobin..  If 
potassium  ferricyanide  is  added  to  a  solution  of  carboxyhaemoglob'n 
the  spectrum  of  the  solution  is  identical  with  that  of  methaemoglobin, 
and  if  the  liquid  is  now  treated  with  ammonia  and  ammonium 
sulphide  the  spectrum  of  carboxyhaemoglobin  reappears. 

The  spectrum  of  acid  methaemoorlobin  consists  of  four  bands,  the 
mean  wave-lengths  being  0330,  5H00,  5385,  and  5000  respectively. 
The  first  is  the  most  intense  ;  the  second  is  about  the  same  breadth, 
but  is  very  feeble ;  the  third  is  more  intense  than  the  second,  and  is 
about  twice  as  broad ;  the  fourth  is  seen  only  in  a  dilute  solution,  and 
is  broader  and  more  intense  than  either  the  second  or  third.     This 
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spectrum  has  a  general  resemblance  to  the  spectrum  of  haBmatin  in  an 
acidified  alcoholic  solution,  but  is  more  distinct.  C.  H.  B. 


Physiological    Chemistry, 


Digestion  of  Flesh  in  Normal  Stomachs.  By  A.  Cahn  and 
V.  Mering  (Bied.  Centr.,  1888,  352— 353).— The  acidity  of  the  stomach 
juices  is  due  solely  to  hydrochloric  acid,  which  is  present  to  the  amount 
of  0'099 — 0-186  per  cent,  per  hour  (Human).  In  medium  sized  dogs, 
the  quantity  varies  from  0*10 — 0'13  per  cent.  The  percentage  may 
rise  after  three  hours  to  0'39,  and  peptone  may  be  present  to  the 
extent  of  2 '2  per  cent,  in  one  hour  and  2*86  per  cent,  after  two 
hours.  After  three  hours,  but  little  nndissolved  flesh  meal  can  be 
found ;  consequently  the  author  considers  that  the  greater  part  of  the 
albuminoids  are  peptonised  in  the  stomach  of  a  healthy  animal 
before  they  pass  to  the  duodenum.  In  spite  of  the  variation  in  acidity, 
the  total  quantity  of  hydrochloric  acid  remains  the  same.  Syntonin, 
although  in  small  quantities,  is  found  to  the  very  end  of  the  process, 
and  the  quantities  of  peptones  rise  in  proportion  to  the  acidity. 

E.  W.  P. 

Influence  exerted  by  Sodium  Chloride  on  the  Digestion  of 
Albumin  in  Fodders.  By  Sieve rt  (Bied.  Gentr.,  1888,  315).— The 
results  obtained  are  given  in  the  following  table  : — 


Coarse  bran 

Coarse  bran  previously 

deprived  of  fat 

Fine  bran 

Eye  bran 

Eice  meal  (1) 

(2)- 

Palm -nut  meal 

Eape  cake    

Hemp  cake 

Cotton-seed  cake 

Earth-nut  cake 

Flesh-meal 

Aftermath 

Dried  grains    

Lupines 

Lupines    deprived     of 

bitter  principle  . . 


Per  cent, 
albumin. 


13-82 


•70 
•25 
•95 
•47 
•31 
•54 
•89 
•26 
•85 
•15 
•32 
•40 
•61 
•48 


31-23 


Coefficient  of  digestion. 


Without 
NaCl. 


84-51 


•96 
•00 
•96 
•36 
•02 
•90 
•85 
•30 

•70 

•35 
•30 
•50 
•30 
•16 


97^20 


With  0^5 

per  cent. 

NaCl. 


87-30 


73 


With  1 

pef  cent. 

NaCl. 


83-86 


With  2 

per  cent. 

NaCl. 


78^28 

78-28 
90-23 

87-88 

86-02 

86^90 
82-83 
89-50 
94-30 
94^20 
72  91 
74-30 


Stutzer's  method  was  employed. 


E.  W.  P. 
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Microchemical  Observations  on  Hyaline  Cartil-age.  Bv 
C.  T.  MoRNER  (Zeit.  p/iysiol.  Chem.,  12,  396— 404).— The  cartilae'e 
investigated  was  that  of  the  trachea.  Morochowetz,  Landwehr,  and 
Krukenberg  have  obtained  gelatin  from  such  cartilage,  and  a  second 
substance,  the  investigation  of  which  was  the  object  of  the  present 
research.  The  existence  of  two  substances  in  the  ground  substance 
can  be  demonstrated  by  the  use  of  certain  staining  reagents.  Methyl- 
violet,  indigo-red,  and  a  mixture  of  ferric  chloride  and  potassium 
ferrocyanide  stain  a  trabecular  network  which  pervades  the  ground 
substance  and  is  continuous  with  the  perichondrium.  This  is  com- 
posed of  a  collagenous  material,  from  which  g-elatin  is  obtainable. 
The  other  substance  occurs  in  spherical  masses  (chondrin  balls),  which 
surround  the  cells,  and  correspond  in  position  with  the  cell  capsules. 
This  is  not  stained  at  all  by  the  reagents  previously  mentioned,  but 
is  stained  by  indigo-blue  and  tropaeolin,  which  do  not  affect  the  col- 
lagenous network.  By  the  use  of  two  staining  reagents,  one  of  each 
group,  and  applied  to  microscopic  sections,  double  stainrngf  is  ob- 
tained :  for  instance,  with  tropaeolin  and  methyl- violet  the  network 
is  stained  yellow,  the  chondrin  balls  blue ;  with  indioro-blue  and 
aniline-red  the  network  is  stained  blue,  the  chondrin  balls  red.  It  is 
the  chondrin  balls  which  have  evidently  been  the  second  substance  of 
other  authors,  the  mucin  of  Morochowetz  and  v.  Mering,  the  hyalogen 
of  Krukenberg. 

The  chemical  investigation  of  the  chondrin  balls  shows  them  to  con- 
sist of  two  substances,  each  differing  from  collagen  and  also  from  one 
another.  The  chemical  sepa.ration  of  the  constituents  of  the  cartilage 
is  accomplished  by  the  use  of  dilute  hydrochloric  acid,  and  subse- 
quently of  dilute  potassium  hydroxide  solutions.  The  former  only 
diminishes  the  transparency  of  the  sections  ;  the  latter  dissolves  out 
the  chondrin  balls.  The  chondrin  is  precipitated  from  its  alkaline 
solution  by  acids,  and  also  by  certain  metallic  salts.  T'urther  details 
concerning  the  chemistry  of  these  substances  are  promised.  The 
present  paper  is  concerned  with  histochemical  details  only. 

W.  D.  H. 

Lactic  Acid  of  the  Thymns  and  Thyroid.  By  R.  Moscatelli 
(Zeit.  j)hysiol.  Chem.,  12,  416 — 418). — Gorup-Besanez  (Annalen,  98, 
1)  showed  that  the  thymus  and  thyroid  contain  lactic  acid,  but 
which  form  of  lactic  acid  has  not  yet  been  settled.  Hoppe-Seyler^s 
method  (HandbzicJi,  109)  of  isolating  the  acid  was  employed  with 
slight  modifications.  The  water  of  crystallisation  and  the  amount  of 
zinc  in  the  lactate  of  zinc  prepared  from  both  sources  showed  that 
the  acid  in  question  is  paralactic  acid.  W.  D.  H. 

Production  of  Lactic  Acid  during  Artificial  Circulation  of 
Blood  through  the  LiTer.  By  Wissokowitsch  (Chem.  Centr.,  1888, 
117 — 118,  from  Arch.  Physiol.,  87,  91). — Experiments  were  made  to 
determine  what  change  occurred  in  the  amount  of  lactic  acid  in  the 
blood  during  artificial  circulation  through  the  liver.  Arterial  and 
venons  blood  obtained  from  a  suffocated  animal,  and  serum  were  used. 
In  all  cases,  with  one  exception,  in  the  case  of  venous  blood,  the  lactic 
acid  was  considerably  increased,  not  infrequently  to  double  the  original 
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qaantitj  present  in  the  blood.  Liver  is  more  active  in  the  production 
of  lactic  acid  than  either  muscle,  kidney,  or  lung.  Neither  the 
amount  of  oxygen  nor  the  preseuce  of  blood  corpuscles  are  neces- 
sary for  the  increased  production  of  lactic  acid.  From  the  positive 
result  obtained  with  serum,  it  was  possible  that  the  increase  of 
lactic  acid  was  due  to  a  simple  washing  out  of  the  liver,  but  an 
experiment  with  0*7  per  cent,  sodium  chloride  solution  showed  that 
this  was  not  the  case.  J.  P.  L. 

Nitrogenous  Constituents  of  the  Contents  of  the  Intestine 
which   arise  from  the   Body  itself  and  not  from  Food,     By 

V.  HoFMEiSTER  (Gliem.  Gentr.,  1888,  116,  from  Arch.  Thiprheilkunde, 
14,  39 — 54). — To  assume  that  the  difference  between  the  total  prote'ids 
ingested  and  the  prote'ids  formed  in  the  faeces  strictly  represents  the 
proteids  digested  would  be  an  error,  for  the  fgeces  contain,  besides  the 
undigested  food  material,  the  proteids  of  the  digestive  fluids,  epithe- 
lium of  the  digestive  tract,  mucus,  and  the  nitrogen  of  the  unabsorb3d 
bile  constituents.  In  order  to  estimate  the  limits  of  this  error,  the 
author  has  made  a  series  of  feeding  experiments  with  pigs  and  horses 
on  a  purely  non-nitrogenous  (starch-paste)  diet. 

The  amount  of  nitrogen  expressed  in  terms  of  proteid  which  arises 
from  the  above-mentioned  causes  in  different  parts  of  the  alime  itary 
canal  varied  dunng  this  diet  very  considerably.  In  the  stomich,  it 
varied  from  0'17  to  14  per  cent. ;  in  the  small  intestine  from  0*28  to 
1  per  cent. ;  and  in  the  caecum  it  was  0*65  per  cent.  The  author  explains 
how  to  apply  corrections,  and  takes  the  opportunity  to  point  out  that 
during  this  starch  diet  the  reaction  of  the  caecum  contents  was  acid, 
whereas  with  other  diets  it  was  without  exception  alkaline.  In  the 
small  intestine  of  the  horse,  too,  the  anterior  portions  were  acid, 
whereas  on  other  diets  it  was  alkaline  throughout.  Sugar  was 
almost  completely  absent  from  the  stomach  and  small  intestine,  but 
present  in  the  caecum  and  even  in  the  colon.  This  anomaly  is  explained 
from  the  want  of  amylolytic  ferment  in  the  food  and  from  the  very 
small  secretion  of  saliva  with  this  diet.  In  the  caecum,  where  the 
food  remains  some  time,  and  where  it  meets  with  amylolytic  ferments 
in  its  own  secretions,  sugar  is  formed,  and  it  is  to  the  formation  of 
lactic  acid  from  this  sugar  that  the  acid  reaction  of  the  caecum  is 
ascribed.  J.  P.  L. 

Variations  in  the  Fat  of  Milk..  By  L.  P.  ISTilson  (Bied.  Centr., 
1888,  171 — 183). — The  author  examined  the  milk  of  a  herd  of  15 
cows  in  Sweden  for  the  space  of  a  year,  making  separate  determina- 
tions in  the  case  of  each  individual  cow  and  of  the  morning's  and 
evening's  milk.  These  determinations  were  made  every  sixth  day, 
and  in  some  cases  more  frequently,  and  consisted  in  the  estimation  of 
the  fat  by  Soxhlet's  areometric  method  and  of  the  volatile  acids  in 
the  fat  by  a  method  giving  relative  values.  He  found,  with  but  few 
exceptions,  that  the  evening's  milk  was  richer  in  fat  than  the  morn- 
ing's milk.  The  former  gave  3'82  per  cent,  of  fat  and  the  latter 
333  per  cent,  as  an  average  of  the  whole  year.  As  regards  volatile 
acids,  the  fat  of  colostrum  contained  an  unusually  small  amount  j  the 
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amount  then  rose  rapidly,  reaching  a  maximnm  in  from  five  to  seven 
days  from  calving;  at  this  height,  it  remained  for  a  short  time,  and 
then  slowly  fell  until  the  end  of  the  period  of  lactation. 

The  difference  between  summer  and  winter  butter,  depending  on  the 
amount  of  low  melting  glycerides,  is  usually  ascribed  to  pasturing  and 
fodder,  but  the  author  believes  it  to  be  due  rather  to  the  fact  that  the 
cows  are  usually  in  the  pastures  and  receiving  green  fodder  at  the 
earlier  part  of  their  period  of  lactation. 

The  author  found  that  the  volatile  acids  were  larger  in  amount  in 
the  fat  of  morning's  than  of  evening's  milk  from  November  to  March, 
that  in  April  the  difference  disappeared,  that  during  the  spring  and 
summer  it  was  very  small,  and  ihat  it  reappeared  in  the  autumn. 
This  he  ascribes  to  the  darkness  of  the  Swedish  autumn  and  winter 
nights,  and  the  lightness  of  those  of  the  spring  and  summer. 

H.  H.  R. 

Changes  in  the  Composition  of  Milk.  By  H.  Faber  {Bied. 
Centr.,  1888^  316 — 317). — Examination  of  very  numerous  milk  analyses 
shows  that  the  dry  matter  minus  fat  remains  constant  (8'7  to  8*8),  but 
that  the  fat  alone  varies.  Evening  milk  contains  most  fat,  as  also 
does  that  produced  in  October  and  November.  E.  W.  P. 

General  Method  of  obtaining  Non-organised  Ferments  in 
pure  Aqueous  Infusions.  By  N.  Kravkoff  (/.  Buss.  Chem.  Soc^ 
1887,  387 — 392). — The  non-organised  ferments,  together  with  albu- 
minoids, are  precipitated  by  ammonium  sulphate.  By  treatment 
with  alcohol,  the  albuminoids  become  insoluble,  and  the  ferments  can 
then  be  extracted  with  water.  From  human  saliva,  the  ferment 
was  obtained  as  follows:  the  saliva  was  mixed  with  an  equal  volume 
of  water,  and  finely-powdered  ammonium  sulphate  was  added  to 
complete  saturation,  leaving  some  of  the  salt  undissolved.  After 
filtration,  the  precipitate  was  boiled  for  five  minutes  with  strong 
alcohol,  in  order  to  render  it  more  compact  and  easier  to  remove 
from  the  filter ;  it  was  then  placed  in  absolute  alcohol  from  1  to  1 J 
days.  After  carefully  decanting  the  alcohol,  the  precipitate  was 
dried  at  30°,  and  then  extracted  with  a  volume  of  water  equal  to  that 
of  the  original  saliva.  On  filtration,  a  clear  liquid  was  obtained, 
showing  but  a  slight  opalescence,  and  quite  free  from  albuminoid  or 
mucous  substances.  At  40°,  a  turbid  starch  solution  is  rendered 
clear  at  once.  Fehling's  test  is  reduced.  This  ferment  infusion  loses 
its  activity  in  the  air,  whereas  in  an  atmosphere  of  carbonic  anhydride 
or  chlorine,  its  hydrolytic  property  remains  unaltered.  In  the  same 
way,  an  infusion  of  trypsin  (better  pancreatin)  was  obtained  from  the 
salivary  gland  of  a  dog's  stomach,  or  the  stomach  of  a  calf  or  pig ;  it 
was  found  that  the  pancreas  infusion  obtained  from  the  dog  had  the 
most  energetic  action,  that  from  the  calf  being  the  most  feeble. 
The  filtrates  from  the  quasi-mechanical  precipitation  wdth  ammonium 
sulphate  contain  no  active  ferment,  and  the  above  pure  ferment 
infusion,  on  addition  of  ammonium  sulphate,  becomes  turbid,  and  the 
flocks  which  separate,  after  being  treated  in  the  same  manner  as  the 
precipitates   obtained   from    saliva,   give    extracts    with    the    same 
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hydroljtic  (saccharifying)  properfcies  as   the  above  infusions,  whilst 
the  filtrates  are  found  to  be  inactive.  B.  B. 

Active  Oxygen  in  Living  Tissue.  By  C.  Wurster  (Ber.,  21, 
1525 — 1528). — A  reply  to  Bokorny  (this  vol.,  p.  751),  in  which  the 
author  gives  further  evidence  in  support  of  his  views.  Many  vegetable 
juices  oxidise  more  strongly  than  a  centinormal  iodine  solution.  The 
saliva  of  healthy,  fair,  young  men  quickly  oxidises  ammonia  in 
glacial  acetic  acid  solution  to  nitrous  acid.  For  reasons  previously 
stated  the  oxidising  substance  in  vegetable  juices  must  be  either 
nitrous  acid  or  hydrogen  dioxide,  and  although  hundreds  of  juices 
show  this  strong  oxidising  action,  nitrous  acid,  could  not  be  detected, 
by  means  of  Grriess'  reagents,  in  a  single  case.  F.   S.  K. 

Furfur  aldehyde  Reactions.  By  L.  v.  Udranszkt  (Zeit.  physiol. 
0/?em.,12,377— 395;  compare  thisvol.,pp.  180  and  878). —The  question 
whether  normal  urine  contains  carbohydrates  has  been  one  on  which 
a  large  amount  of  work  has  been  done,  but  has  never  been  satis- 
factorily settled.  The  most  recent  of  these  observations  are  those  of 
Landwehr  (Abstr.,  1887,  26,  this  vol.,  p.  175),  who  states  that 
animal  gum  may  be  present  in  the  urine,  and  the  author's  own 
researches  on  humous  substances  (this  vol.,  p.  180).  The  fact  that 
carbohydrates  yield  furfuraldehyde  on  treatment  with  acid,  which 
can  be  identified  by  means  of  the  characteristic  colour  given  with  bile 
acid,  «-naphthol,  and  many  other  substances,  has  led  to  the  present 
reinvestigation  of  the  question.  The  special  method  adopted  is  that  of 
H.  Schiff  (Ber.,  20,  540),  in  which  strips  of  filter- paper  are  dipped 
in  a  mixture  of  xylydine,  glacial  acetic  acid,  and  alcohol,  then  dried. 
The  substance  suspected  to  contain  carbohydrate  is  heated  in  a  tube 
with  sulphuric  acid ;  the  fumes,  which,  contain  furfuraldehyde,  strike 
a  red  colour  with  the  strips  of  paper  placed  at  the  mouth  of  the  tube. 
Using  this  method  with  quite  small  quantities  (a  few  drops)  of  normal 
urine,  the  colour  never  fails  to  appear.  'The  conclusion  is  drawn 
that  normal  urine  contains  carbohydrates,  although  of  what  kind  is 
doubtful.  A  reaction  described  by  Molisch,  in  which  either  thymol 
or  a-naphthol  and  sulphuric  acid  give  a  red  coloration,  may  also  be 
used  with  the  same  result. 

In  cases  of  glycosuria  these  reactions  occur  more  readily,  and  by  a 
minutely  described  process  of  appropriate  dilution  of  the  urine,  an 
approximate  quantitative  result  may  be  obtained,  at  least  sufficiently 
near  to  enable  one  to  say  whether  the  secretion  contains  more  than  a 
normal  amount  of  carbohydrate. 

In  all  such  testing,  the  urine  must  be  free  from  proteid,  as  the  con- 
cluding portions  of  the  paper  show  that  furfuraldehyde  is  one 
decomposition  product  of  proteid  ;  this  fact  is  considered  to  be  the 
first  well-established  chemical  relationship  between  proteids  and 
carbohydrates,  although  the  physiological  connection  between  the  two 
classes  of  substances  has  been  long  recognised  (Bernard,  Seegen,  &c.). 
It  also  aifords  an  explanation  of  the  colour  reactions  which  are  caused 
by   treating  proteid  with  acid,  such,    for   example,    as   the    Adam- 
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kiewicz  reaction.  The  amido-acids  which  result  from  the  decomposi- 
tion of  proteids  yield  no  furfuraldehyde.  W.  D.  H. 

Pathological  Pigments.  By  E.  Neumann  (Chem.  Centr.,  1888, 
227— 228,  from  Virch.  Arch.,  Ill,  2^—4^7). —(1.)  Origin  of  Hcematoid in 
and  Ha^mosiderin  in  Extravasations  and  Thrombi. — All  observations 
lead  to  the  conclusion  that  hoDmosiderin  arises  only  from  those  blood 
corpuscles  which  are  in  intimate  contact  with,  or  penetrate  into  the 
tissue,  and  that  haematoidin  arises  from  blood  corpuscles  which 
remain  in  the  coagulum  outside  the  tissue;  for  the  formation  of 
heemosiderin,  the  action  of  the  living  tissue  or  its  cells  is  necessary, 
whilst  the  formation  of  haematoidin  is  not  conditional  on  the  vital 
activity  of  tissue,  but  on  chemical  decomposition.  (2.)  Pseudo- 
melanose. — The  black  pigment  grains  of  pseudomelanose  are,  like 
haemosiderin  granules  found  almost  exclusively  within  the  cellular 
elements. 

The  change  of  iron  pigments  from  rusty-brown  to  black  when 
putrefaction  sets  in,  favours  the  assumption  that  pseiidomelanotic 
pigmentation  of  tissue  is  brought  about  by  a  combination  of  patho- 
logical and  cadaveric  processes.  J.  P.  L. 

Physiological  Action  of  Cocaine.  By  Mosso  {Arch.  Tharm. 
[3],  26,  179,  from  Ann.  Ohim.  Farm.,  1887,  326).— The  author 
finds  experimentally  that  cocaine  is  the  best  cerebro-spinal  stimulant. 
If  an  animal  sleeping  from  a  fatal  dose  of  chloral  hydrate  be  injected 
with  0*01  to  0*02  gram  of  cocaine  per  kilo,  of  body- weight,  the  rate 
of  breathing  and  pulsation  is  increased,  and  the  animal  awakes, 
although  the  low  temperature  induced  by  the  chloral  hydrate  con- 
tinues. Conversely,  the  action  of  0*046  gram  of  cocaine  per  kilo,  of 
the  body- weight  is  neutralised  by  1*5  grams  of  chloral  hydrate ; 
cocaine  may  therefore  prove  to  be  efficacious  in  the  case  of  poisoning 
by  means  of  opium,  morphine,  and  other  narcotic  substances,  which 
strongly  depress  the  nerve-centres  governing  respiration  and  the 
heart's  action.  '  J.  T. 

Behaviour   of  Benzoic  Anhydride  in   the   Organism.      By 

E.  Salkowski  (Chem.  Centr.,  1887,  186,  from  Centr.  Med.  Wiss.,  25, 
161 — 163). — Benzoic  anhydride  shows  the  same  marked  antiseptic 
properties  as  the  acid ;  when  it  is  digested  with  finely  minced  meat 
or  albumin  at  40°,  it  is  converted  into  the  acid,  but  no  sepsis  occurs. 
Digestive  ferments  cause  the  same  change.  Taking  benzoic  anhy- 
dride does  not  induce  any  evident  disturbance ;  it  is  changed  into 
benzoic  acid,  and  excreted  in  the  urine  as  hippuric  acid.  The  anti- 
septic action  in  the  intestine  is  shown  by  the  diminution  in  the 
amount  of  ethereal  sulphates  which  occurs  in  the  urine.  Its  action 
on  the  proteid  metabolism  in  dogs  is  small,  and  not  greater  than  the 
action  of  benzoic  acid  or  sodium  benzoate.  J.  P.  L. 

Behaviour  of  Orthohydroxyquinolinecarboxylic  Acid  and 
its  Derivatives  in  the  Organism.  By  S.  Krolikowski  and  M. 
Nencki  {Monatsh.,  9,   208 — 216). — Orthohydroxyquinolinecarboxylic 
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acid  lias  no  injurious  action  on  rabbits  wben  administered  sub- 
cutaneously  in  doses  of  1  gram  of  the  sodium  salt.  Daily  doses  of 
2  to  4  grams  were  given  to  a  dog  weighing  12  kilos,  without  any 
injurious  effect.  The  animal's  urine  was  deep  yellow,  showed 
an  acid  reaction,  and  gave  the  same  deep  browiiish-red  colora- 
tion with  ferric  chloride  as  orthohydroxyquinolinecarboxylic  acid. 
Part  of  the  acid  separated  unchanged  when  the  urine  was  evaporated, 
and  a  further  quantity  was  obtained  when  the  filtered  urine  was 
acidified  with  acetic  acid,  and  treated  with  cold  alcohol.  The  greater 
part  of  the  acid  had  therefore  passed  unchanged,  and  no  new  product 
could  be  detected,  neither  was  the  formation  of  ethereal  sulphates 
increased  to  any  appreciable  extent. 

Methyltrihydro-orthohydroxyquinolinecarboxylic  acid  has  no  in- 
jurious effect  on  dogs  in  doses  of  2  grams  daily,  nor  has  it  any 
deleterious  action  on  man  when  taken  in  doses  of  1  gram  from 
4  to  5  times  daily.  The  urine  shows  the  same  deep-red  colora- 
tion with  ferric  chloride  as  the  free  acid ;  when  it  is  evaporated, 
extracted  with  alcohol,  and  the  alcoholic  extract  evaporated  to 
a  syrup,  acidified  with  hydrochloric  acid,  and  shaken  with  ether,  a 
crystalline  precipitate  of  unchanged  methyltrihydrohydroxyquinoline- 
carboxylic  acid  (70  to  80  per  cent.)  separates  after  a  time. 

Methyldihydrodihydroxyquinolinecarloxi/lic  acid, 
C9NH5Me(OH)2-COOH, 
is  present  in  very  small  quantities  in  the  ethereal  extract.  It  crystallises 
in  rhombic  needles  and  prisms  melting  at  254 — 255°,  is  almost  totally 
insoluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  alkalis, 
and  gives  a  blue  coloration  with  ferric  chloride.  Acids  precipitate  it 
from  its  solution  in  alkalis  as  a  white,  amorphous  compound.  This 
compound  is  formed  to  a  somewhat  larger  extent  in  the  human  than 
in  the  canine  organism. 

The  quantity  of  the  ethereal  sulphates  in  urine  is  not  increased  by 
doses  of  methyltrihydrohydroxyquinolinecarboxylic  acid. 

It  seems  that  a  small  portion  of  tetrahydro-orthohydroxyquinoline- 
carboxylic  acid  is  oxidised  to  the  dihydrodihydroxy-acid  in  the  animal 
organism.  F.  S.  K. 

Reduction  of  Oxyhsemoglobin   in  Typhoid   Fever.    By  A. 

Henocque  and  G.  Baudouin  (Oompt.  rend.,  106,  1245 — 1248). — 
Periods  of  high  temperature  correspond  with  periods  of  diminished 

I  activity  of  reduction,  and  when  the  temperature  is  reduced,  actiyity 
of  reduction  increases  and  tends  to  regain  its  normal  value.  A  relapse, 
by  producing  an  increase  of  temperature,  immediately  reduces  the 
activity  of  reduction.  C.  H.  B. 
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Bacteria  of  Normal  Milk  Faeces.  By  A.  Baginsky  (Zeit. 
phijsioL  Chem.,  12,  434 — 462). — These  observations  were  undertaken 
in  hope  that   they  might  throw  some  light  on  the  disorders  of  the 
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alimentary  canal  of  suckling  children.  Escherich  (Die  Darmhacterien 
des  Sduglings,  Stuttgart,  1886)  has  shown  that  in  the  normal  faeces  of 
such  children  there  are  many  forms  of  micro-organisms,  but  he  dealt 
especially  with  two,  the  B.  lactis  aerogenes  and  the  B.  coli  commune. 
In  the  present  research  these  were  separated  and  cultivated  by  the 
best  modern  methods,  and  portions  of  the  pure  cultivation  of  B.  lactis 
(with  which  this  paper  exclusively  deals,  and  which  is  so  called  on 
account  of  its  supposed  action  in  forming  lactic  acid  from  milk-sugar) 
were  added  to  portions  of  the  substances  used  as  food  by  children. 

With  milk-sugar,  an  acid  reaction  is  always  produced,  and  after 
20  days'  fermentation  about  80  per  cent,  of  the  sugar  has  disappeared. 
During  the  first  few  days,  there  is  abundant  formation  of  gas  (car- 
bonic anhydride,  hydrogen,  and  methane).  The  merest  traces  of 
lactic  acid  are  found,  and  sometimes  it  is  entirely  absent.  In  the 
distillate,  traces  of  acetone  are  present.  The  acid  formed  is  acetic 
acid.  The  same  change  occurs  in  the  absence  of  oxygen  ;  addition  of 
bile  to  the  mixture  causes  no  difference.  Lactic  acid  is  not  au  inter- 
mediate product,  for  the  action  of  the  bacterium  on  lactic  acid  is  to 
transform  it  not  into  acetic  but  into  butyric  acid. 

The  chief  action  of  the  ferment  on  starch  is  also  to  form  acetic 
acid,  but  only  small  quantities  are  formed  in  the  absence  of  oxygen. 
No  reducing  substance  is  ever  produced.  The  ferment  has  no  action 
whatever  on  casein ;  the  total  proteid  in  milk  before  and  after  fer- 
mentation is  the  same.  There  are  no  products  of  the  fermentation  of 
prote'ids  (leucine,  &c.)  to  be  found ;  and  the  acid  reaction  seems  to  be 
simply  due  to  the  formation  of  acetic  acid  from  milk-sugar.  The 
power  of  various  antiseptics  to  stop  the  fermentative  action  of  the 
bacterium  are  finally  adverted  to ;  among  the  facts  mentioned,  the 
most  interesting  is  the  power  of  calomel  both  to  stop  the  activity  of 
the  ferment,  and  to  cure  certain  forms  of  infantile  diarrhoea.  The 
name  B.  aceticum  (instead  of  B.  lactis)  is  suggested. 

W.  D.  H. 

Influence  of  Filters  on  the  Constitution  of  Water.  By  A. 
J.  C.  Snyders  {Ber.,  21,  1683— 1691).— The  author's  results  are  given 
in  tabular  form,  showing  the  bacteriological  and  chemical  difference 
between  various  samples  of  filtered  and  unfiltered  water  after  various 
lengths  of  time. 

Sea-sand  removes  the  greater  part  of  the  micro-organisms,  but  not 
all ;  it  likewise  exercises  some  slight  chemical  action  on  the  water. 

Chamberland-Pasteur  filters  (compressed  asbestos)  remove  all 
bacterial  germs  for  at  least  two  months,  but  their  chemical  action  is 
quite  inconsiderable.  The  Chamberland  filter  (animal  charcoal)  has, 
however,  a  not  inconsiderable  chemical  action,  inasuiuch  as  it  removes 
the  solid  constituents,  organic  substances,  chalk,  and  magnesia ; 
ammonia,  the  nitrites,  iron,  and  lead  are  partially  kept  back,  but  the 
chlorides  are  not  acted  on. 

Maignen's  "watch-filter"  (carbo-calcis)  removes  all  bacteria  at  first, 
but  its  action  does  not  continue  as  long  as  that  of  the  Chamberland 
filter.  On  the  other  hand,  it  has  a  very  important  chemical  purifying 
action ;  about  two-thirds  of  the  solids  are  removed,  the  quantity  of 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  867 

ammonia  and  nitrites  greatly  diminished,  and  the  whole  of  the 
organic  sabstances,  iron,  and  lead  eliminated.  The  chlorides  are  not 
acted  on.  F.   S.  K. 

Proteolytic  and  other  Ferments  in  Oats,  and  their  Action 
on  Digestive  Organs.  By  Ellenberger  and  Y.  Hofmeister  (Bied. 
Gentr.,  1888,  319 — 321). — A  mixture  of  oats  and  water  develops 
three  ferments,  an  amylolytic,  a  proteolytic,  and  a  lactic,  all  of  which 
are  destroyed  at  100° ;  the  action  of  such  ferments  greatly  aids 
digestion,  whereas  increased  activity  of  the  digestive  organs  is 
required  if  the  food  is  previously  boiled.  The  principal  of  the 
ferments  is  the  amylolytic,  2  per  cent,  of  sugar  being  produced  in 
three  hours,  or  2  per  cent,  lactic  acid  and  8'2  per  cent,  sugar  in  seven 
hoars.  The  lactic  ferment  is  much  feebler,  the  action  in  three  hours 
being  only  0'5  per  cent.,  and  in  6  to  7  hours  1  per  cent.  Ice-cold  water 
retards  the  action.  The  result  of  giving  boiled  food  generally  to 
Graminivorae  is  to  produce  catarrh  of  the  stomach,  &c.,  because  by 
the  destruction  of  the  ferments  unusual  action  of  the  digestive  organs 
is  necessitated.  E.  W.  P. 

Diastase.  By  J.  Fankhauser  (Bied.  Gentr.,  1888,  205—207).— 
During  the  germination  of  barley,  the  development  of  the  plumule  is 
accompanied  by  the  destruction  and  solution  of  the  cell  walls  in  the- 
grain.  This  solution  may  be  due  either  to  a  substance  formed  by  the 
embryo,  namely  diastase,  or  to  micro-organisms ;  a  microscopical 
examination,  however,  failed  to  show  the  presence  of  the  latter. 

Experiments  showed  that  during  germination  both  of  potatoes  and 
of  barley,  the  evolution  of  carbonic  anhydride  is  accompanied  by  the 
secretion  of  one  or  of  several  powerful  acids.  Malt  treated  with 
5  per  cent,  solution  of  potash  yielded  an  extract,  which  after  suitable 
treatment  gave  a  distillate,  in  which  formic  acid  was  the  chief  con- 
stituent. It  was  found  that  both  this  distillate  and  also  commercial 
formic  acid  had  the  power  of  changing  a  carbohydrate  into  sugar. 

The  author  believes  that  the  cell  wails  of  the  starch  granules  which 
are  in  direct  contact  with  the  plumule  are  attacked  by  the  formic  acid 
it  secretes,  and  that  in  the  course  of  brewing,  the  formic  acid  acts  oh 
the  starch  just  as  dilute  sulphuric  acid  would.  He  also  attributes  the 
sweetness  that  potatoes  acquire  to  a  similar  cause ;  formic  and 
probably  other  allied  acids  are  formed  during  the  respiratory  process 
that  accompanies  sprouting,  and  these  acids  attack  the  cell  walls  and 
also  change  the  starch  into  sugar.  Many  other  phenomena  of  plant 
growth  can  be  explained  by  this  secretion  of  strong  acids  by  organs 
containing  no  chlorophyll,  for  instance,  the  piercing  of  wood  by  the 
mycelia  of  fungi.  H.  H.  E,. 

Function  of  the  Colouring  Matter  of  Chlorophyll.    By  A. 

Hansen  {Bied.  Gentr.,  1888,  357 — 358). — Like  the  colouring  matter  of 
blood,  the  absorption-bands  of  chlorophyll  have  no  connection  with 
the  assimilative  power  of  the  same.  The  colouring  matter  absorbs 
carbonic  anhydride,  and  forms  with  it  an  unstable  compound,  which 
passes  on  the  carbonic  anhydride  to  the  plasma  of  the  chlorophyll 
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grains.  For  the  formation  of  25  grams  of  starch  about  20  litres  of  car- 
bonic anhydride  (50  cm.  air)  are  requisite,  this  quantity  must  pass  over 
a  square  meter  of  leaf  surface  in  15  hours.  Chlorophyllous  cells  absorb 
more  and  more  gas  as  the  temperature  rises,  consequently  the  law  of 
diffusion  and  absorption  of  gases  is  not  followed  in  this  case ;  but  the 
absorption  is  dependent  on  atmospheric  pressure.  E.  W.  P 

Formation  of  Organic  Acids,  Nitrogenous  Compounds,  and 
Potassium  Nitrate  in  Beetroot.  By  H.  Leplay  (Compt.  rend., 
106,  1020 — 1022).  — Sugar-beet  was  -sown  in  Fontainebleau  sand, 
which  had  previously  been  heated  tto  redness  to  remove  organic 
matter  and  then  mixed  with  1  per  cent,  of  calcium  phosphate  and 
1  per  cent,  of  calcium  sulphate.  The  crop  was  watered  daily  with  a 
liquid  which  contained  in  each  litre  0*1  gram  of  potassium  hydrogen 
carbonate,  01  gram  of  ammonium  hydrogen  carbonate,  100  c.c.  of  a 
saturated  solution  of  calcium  sulphate,  and  100  c.c.  of  a  saturated 
solution  of  carbonic  anhydride.  The  beet  was  sown  on  May  26th,  and 
the  crop  gathered  on  October  14th,  During  growth,  the  plants  and 
soil  were  freely  exposed  to  the  air,  but  were  protected  from  rain.  The 
quantity  of  each  substance  in  the  crop  for  every  one  part  of  the  same 
substance  in  the  seeds  was  as  follows-: — Total  matter,  moist,  74" 7 ; 
water,  581'00  ;  dry  solid  matter,  866 ;  organic  and  nitric  nitrogen, 
10*32;  nitric  nitrogen  in  the  leaves,  15"50;  potassium  combined  with 
organic  acids,  17"43 ;  calcium  combined  with  organic  acids,  17*38. 

No  calcium,  ammonium,  or  potassium  was  present  either  in  the  form 
of  oxides,  or  as  hydrogen  carbonate,  and  hence  the  nitrogen  which  is 
absorbed  as  ammonia  becomes  converted  into  nitrogenous  organic 
compounds,  and  the  calcium  and  potassium  absorbed  in  the  form  o£ 
hydrogen  carbonates  are  transformed  into  salts  of  organic  acids 
(compare  Abstracts,  1886,  830).  C.  H.  B. 

Synthesis   of  Albumin   in   Chlorophyll-containing    Plants. 

By  Chrapowitzki  (G-hem.  Gentr.,  1888, 18b,  from  Bull.  Acad.  ISt.  Fetersb., 
312,  96 — 98). — Plants  xwhich  consume  their  own  reserve  supply  of 
albumin  when  deprived  of  a  supply  of  nitrogen,  were  used  to  deter- 
mine the  position  where  the  new  formation  occurred.  After  exposing 
them  to  light,  in  mineral  solutions  free  from  nitrogen,  until  the 
albumin  had  disappeared  from  the  leaves,  they  were  transferred  to 
nutrient  solution*  containing  nitrogen. 

Three  to  six  days  after  the  transference  from  the  non-nitrogenous 
to  the  nitrogenous  soil,  an  accumulation  of  albumin  was  found  in  the 
chlorophyll  grains.  The  author  concludes  that  the  chlorophyll  sub- 
stances not  only  synthesise  carbohydrates,  but  albumin  also. 

J.  P.  L. 

Some  Nitrogenous  Constituents  of  the  Seedlings  of  Soja 
Hispida.  By  E.  Schulze  {Zeit.  physiol.  CJiem.,  12,  405^415). — 
These  researches  are  a  continuation  of  previous  observations  on  the 
seedlings  of  Lupinus  and  pumpkins  (Abstr.,  1887,  369,  747,  &c.). 
The  method  adopted  for  the  separation  of  the  various  bases  are  varia- 
tions on  those  of  Brieger.  The  bases  were  purified  by  recrystal- 
lisation,  their  characteristic  tests  were  tried,  and  tinelly  they,  or  some 
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characteristic  salts,  were  subjected  to  elementary  analysis.  The  final 
results  showed  that  many  bases,  the  products  of  retrogressive  meta- 
bolism, exist;  these  resemble  in  kind  those  of  Lupinus  rather  than 
those  obtained  from  pumpkin  sprouts,  the  chief  difference  being  the 
almost  complete  absence  of  arginine  in  the  seedlings  of  soja.  The 
etiolated  lupin-seedlings  yield  asparagine  in  great  abundance,  araido- 
valeric  acid,  phenylamidopropionic  acid,  arginine,  choline,  substances  of 
the  xanthine-group,  and  doubtful  traces  of  leucine  and  tyrosine.  The 
pumpkin  sprouts  yield  very  little  asparagine,  much  giutamine,  leucine, 
tyrosine,  arginine,  choline,  vernine,  and  substances  belonging  to  the 
xanthine-group.  Richardson  and  Crampton  have  shown  the  presence 
of  allantoin  in  young  wheat  stalks.  The  amount  of  asparagine  yielded 
by  the  soja  seedlings  was  7  to  8  per  cent,  of  the  dry  material. 

W.  D.  H. 
Distribution  of  Amygdalin  and  Emulsin  in  Almonds.  By  W. 
JoHANNSEN  (Biecl.  Ce7it)\,  1888,  326). — Amygdalin  is  found  only  in 
the  parenchyma  cells  of  the  cotyledons.  Emulsin  was  estimated  by  de- 
termining the  fermentative  power  of  the  several  portions  of  the  almond. 
It  appears  that  there  is  present  in  bitter  almonds  an  amount  of 
emulsin  sufficient  to  convert  40  times  the  quantity  of  amygdalin 
usually  present.  Besides  being  present  in  the  root  shoots,  it  is  also 
found  in  the  fibrovascular  bundles  of  the  cotyledons,  whereas  it  is 
only  absent  from  the  parenchymatous  tissue  of  the  curved  sides  of  the 
cotyledons.  Emulsin  is  likewise  found  in  a  similar  situation  in  sweet 
almonds.  The  emulsin  does  not  act  on  the  amygdalin,  owing  to 
the  fact  that  they  are  not  in  contact,  but  in  different  parts  of  the 
almond.  E.  W.  P. 

Substance  containing  Sulphur  found  in  Cruciferous  Plants. 

By  J.  Smith  {Zeit.  physiol.  Chem.,  12,  419— 433).— With  the  excep- 
tion of  ethereal  hydrogen  sulphates,  the  substances  in  the  animal  body 
which  contain  sulphur  are  exclusively  proteid  or  derived  from  proteid. 
In  plants,  on  the  other  hand,  numerous  sulphur-containing  substances 
are  found,  the  direct  relationship  of  which  to  proteid  is  not  yet  proved. 
Moreover,  these  substances  are  limited  to  certain  natural  orders, 
among  which  are  the  Crucifers.  Bussy  (Anrialen,  34,  223)  has 
described  potassium  myronate  in  black  mustard.  Will  {Ghem.  Gentr., 
148)  has  described  a  glucoside,  sinalbin,  in  white  mustard  seeds; 
other  similar  observations  are  quoted. 

The  amount  of  uncombined  and  of  combined  (as  ethereal  hydrogen 
sulphates)  sulphuric  acid  was  estimated  in  the  seeds  of  19  varieties  of 
Crucifiers  ;  the  former  occurs  either  not  at  all,  or  in  mere  traces, 
except  in  Isatis  tinctoria,  and  here  it  is  probably  in  the  shell  of  the 
seed.  The  ethereal  hydrogen  sulphates  were  found  abundantly  in  all, 
but  especially  in  the  seeds  of  Sinapis  nigra.  In  this  form  of  mustard 
seed,  about  one-third  of  the  total  sulphur  is  combined  as  proteid,  the 
remaining  two- thirds  as  myronic  acid.  A  ferment  in  the  seeds  splits 
up  the  glucosides  or  the  ethereal  hydrogen  sulphates ;  this  occurs  at 
the  summer  temperature,  when  the  powdered  seeds  are  suspended  in 
water.  In  some  seeds  (for  instance  Brassica  napus),  the  process  occurs 
slowly,  and  at  the  end  of  two  days  has  hardly  begun  ;  in  other  cases 
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(for  instance,  Sinapis  alba  and  Lepidium  sativum'),  it  is  almost  com- 
pleted in  the  same  time.  The  ferment  action  can  be  stopped  at  any 
time  by  the  addition  of  0'3  per  cent,  of  hydrochloric  acid.  Simul- 
taneously there  is  an  increase  in  the  amount  of  uncombined  sulphuric 
acid.  This  is  illustrated  by  tables  of  analyses.  An  exactly  similar 
change  occurs  in  the  germination  of  the  seeds.  Farther  it  is  shown 
that  the  seeds  of  one  species  freed  from  ferment,  by  boiling,  can  be 
acted  on  by  mixture  with  the  seeds  of  another  species,  but  there  is 
considerable  variation  in  the  activity  of  the  ferments  prepared  from 
various  species.  W.  D.  H. 

Influence  of  Manures  on  the  Composition  of  Barley.    By 

Krandauer  (Bied.  Gentr.,  1888,  297—298).—"  Chevalier,"  "  Franken," 
and  "  Halletts  "  barley  were  manured  with  nitre  and  guano  super- 
phosphate, and  with  nitre  with  half  as  much  again  of  superphosphate. 
Only  Franken  barley  answered  to  the  smaller  admixture  of  super- 
phosphate as  regards  the  grain,  but  an  increase  of  straw  was  obtained 
in  all  cases.     No  decided  increase  of  nitrogenous  matter  was  induced. 

E.  W.  P. 

Effect  of  Chemical  Manures  on  the  Composition  of  Soja. 

By  A.  Levallois  (Gompt.rend.,  106, 1014 — 1017). — The  soil  employed 
in  these  experiments  contained  per  kilo.,  0"424  gram  nitrogen, 
0*480  gram  potassium  oxide,  and  0'639  gram  phosphoric  anhydride. 
Two  plots  were  planted  with  soja,  and  one  of  them  was  treated  with 
a  complete  chemical  manure.  The  manured  plot  gave  a  much  heavier 
crop,  but  the  proportion  of  grain  was  smaller,  and  its  quality  interior. 
In  the  manured  crop,  the  weight  of  the  grain  was  to  the  total  weight 
of  the  plant  as  1  :  3'9,  whilst  with  the  unmanured  crop,  the  ratio  was 
1  :  1*9.  Moreover,  in  the  latter  case  the  grains  were  larger  and  more 
regular.  The  following  table  gives  the  proportion  of  various  con- 
stituents in  100  grams  of  the  dry  grain  in  each  case  : — 


Substances  soluble 

N. 

P2O3. 

KoO. 

Oil. 

in  alcohol. 

....      6-16 

1-25 

3-03 

1906 

22-20 

•ed. .      6-27 

1-47 

316 

20-33 

19  60 

The  differences  are  probably  due  to  the  fact  than  in  the  first  case 
the  grains  are  smaller,  and  hence  there  is  a  greater  proportion  of  testa 
to  a  given  weight  of  grain.  C.  H.  B. 

Relation  between  Atmospheric  Nitrogen  and  Vegetable 
Soils.  By  T.  ScHLOESiNG  {Gompt.rend.,  106,  982—987,  1123—1129). 
— The  author  has  repeated  his  former  experiments  (this  vol.,  p.  747), 
but  has  modified  the  method  of  manipulation  in  order  to  avoid  the 
presence  of  mercury  vapour,  which  is  injurious  to  certain  lower 
organisms.  The  soils  emploj'ed  were  those  of  Grenelle  and  Montretout, 
which  are  comparatively  poor  in  organic  matter,  and  the  results  agree 
wnth  those  previously  obtained ;  that  is  to  say,  that  whilst  there  is  a 
decided  absorption  of  oxygen,  the  quantity  of  nitrogen  removed  from 
the  atmosphere  is  too  small  to  be  measured  by  eudiometric  methods. 
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The  second  paper  is  a  reply  to  Berthelot  (next  Abstract).  The 
author  points  out  that  Boussingault  recognised  that  soils  contain 
living  organisms  which  exert  an  important  influence  on  the  formation 
and  destruction  of  ammonia  and  nitrates.  The  conditions  in  his  own 
experiments  were  not  materially  different  from  those  in  which 
Berthelot  and  Andre  obtained  evidence  of  the  direct  absorption  of 
atmospheric  nitrogen.  The  soils  employed  contained  from  7  to  19  per 
cent,  of  clay,  which  is  a  considerable  proportion,  and  the  methods  of 
eudiometric  analysis  are  at  least  as  accurate  as  determinations  by 
means  of  soda-lime.  C.  H.  B. 

Absorption  of  Nitrogen  by  Soils.  By  Beethelot  (Compt.  rend., 
106,  1049 — 1055). — A  criticism  of  Schloesing's  papers  (this  vol.,  p.  747 
and  preceding  Abstract).  The  conditions  in  Schloesing's  experiments 
were  not  similar  to  those  in  which  the  author  and  Andre  proved  the 
direct  absorption  of  atmospheric  nitrogen,  and  the  analytical  results 
cannot  be  accepted  as  accurate,  because  of  the  difficulties  of  manipula- 
tion inseparable  from  eudiometric  methods,  and  also  on  account  of  the 
small  quantity  of  soil  employed.  It  is  pointed  out  that  Boussingault 
regarded  the  soil  simply  as  a  chemical  supporter  of  vegetation,  and 
had  no  regard  to  the  minute  living  organisms  which  are  always 
present.  C.  H.  B. 

Absorption  of  Nitrogen  by  Vegetable  Soils.  By  Berthelot 
(Compt.  rend.,  106,  1214 — 1215;. — A  further  reply  to  Schloesing. 

Absorption  of  Nitrogen  by  Soils  and  Plants.  By  A.  Gautiek 
and  R.  Drouin  (Go^npt.  rend.,  106,  1098—1101,  1174—1176,  1232  — 
1234). — The  experiments  were  made  with  the  artificial  soils  already 
described  (this  vol.,  p.  746).  Determinations  of  nitric  nitrogen 
always  gave  negative  results,  and  hence  it  follows  that  nitrates  are 
not  the  only  source  from  w^hich  plants  can  obtain  their  nitrogen. 

In  all  the  experiments  with  soil  free  from  organic  matter,  there  was 
a  loss  of  ammoniacal  nitrogen,  a  gain  of  organic  nitrogen,  but  a  loss 
of  total  nitrogen.  In  the  case  of  the  soils  containing  organic  matter, 
there  was  a  gain  of  total  nitrogen,  and  a  gain  in  organic  nitrogen,  but 
a  loss  of  ammoniacal  nitrogen. 

When  the  soil  is  supporting  a  crop,  there  is  always  a  gain  of  total 
nitrogen  and  a  gain  of  organic  nitrogen,  but  a  loss  of  ammonia.  The 
gain  in  organic  nitrogen  is  greatest  with  the  soils  which  cont,ain 
organic  matter. 

The  loss  of  ammoniacal  nitrogen  in  the  case  of  the  soils  free  from 
organic  matter,  is  due  to  cryptogamic  vegetation.  A  green  coloration 
is  observed  on  the  surface  of  the  soil,  and  this  consists  of  unicellular 
algae,  such  as  Pleurococcus  vulgaris  and  Protococcus  viridis.  They 
probably  act,  not  by  directly  absorbing  nitrogen  from  the  air,  but  by 
converting  into  organic  nitrogen  the  ammoniacal  nitrogen. 

The  general  conclusions  arrived  at  from  these  and  previous  results 
(loc.  cit.)  are  as  follows  : — Soil  absorbs  nitrogen  from  the  air,  provided 
that  it  contains  organic  matter,  which  is  an  indispensable  agent  in  the 
process.     Iron  oxides  accelerate  the  absorption,  but  are  not  essential. 
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Whatever  may  be  the  initial  form  of  the  nitrogen  absorbed,  it  is  con- 
verted into  organic  nitrogen.  On  the  other  hand,  the  soil  continually 
loses  the  ammoniacal  nitrogen  brought  to  it  by  the  wind  and  rain,  or 
produced  by  bacterial  fermentation  in  the  soil  itself.  The  permeability 
of  the  soil,  its  degree  of  subdivision  and  compression,  are  important 
factors,  and  if  the  soil  is  rammed  down,  or  is  rendered  more  or  less 
impervious  by  the  presence  of  excess  of  clay,  very  much  less  nitrogen 
is  absorbed  ;  hence  the  necessity  in  practice  for  a  repeated  breaking  up 
and  renewal  of  the  surface.  In  the  experiments  described,  the  total 
quantity  of  nitrogen  assimilated  in  three  months  in  soil  without  plants 
is,  for  the  area  of  surface  exposed,  10  times  as  great  as  the  ammonia 
absorbed  by  dilute  acid  in  Schloesing's  experiments.  Since  nitrates 
were  absent  it  follows  that  there  are  in  the  air  other  substances  besides 
ammonia  and  nitric  acid  from  which  nitrogen  can  be  assimilated. 
The  growth  of  plants  on  the  soil  results  in  more  than  double  the 
increase  in  the  quantity  of  nitrogen  absorbed,  and  it  follows  that 
phanerogamic  plants  absorb,  indirectly  through  the  soil  in  which  their 
roots  are  placed,  or  directly  by  their  leaves,  some  of  the  free  or  com- 
bined nitrogen  in  the  atmosphere,  and  fix  it  in  their  tissues. 

Unicellular  aerobic  organisms,  and  especially  certain  species  of 
algse,  which  are  universally  distributed  over  the  surface  of  arable  soils, 
play  an  important  part  in  the  absorption  of  nitrogen  by  the  soil,  even 
when  the  latter  is  free  from  vegetable  organic  matter. 

C.  H.  B. 

Value  of  Nitrogen  in  Sodium  Nitrate  and  in  Ammonium 
Sulphate.  By  G.  Klien  {Bied.  Centr.,  1888,  166— 168).— Experi- 
ments  were  made  on  four  different  estates  as  to  the  comparative  value 
of  the  nitrogen  in  these  manures  applied  to  oats  and  barley.  In  the 
results  obtained,  nitrogen  in  the  one  form  appears  sometimes  better, 
sometimes  of  equal  value,  and  sometimes  inferior  to  nitrogen  in  the 
other  form,  so  that  no  general  conclusions  can  be  drawn. 

H.  H.  R. 

Experiments  with  Farmyard  Manure.  By  E.  Heiden  (Bied. 
Geutr.,  1888,  154 — 165). — Strewing  the  manure  in  the  stalls  with 
superphosphate  dried  by  gypsum,  to  the  amount  of  2  lbs.  daily  for 
every  1000  lbs.  of  live  weight  of  the  cattle,  was  found  to  cause  a 
greater  weight  of  manure,  and  a  manure  richer  in  nitrogen  and  phos- 
phates than  when  this  treatment  was  omitted.  Further  the  manure 
thus  treated  lost  less  dry  matter  on  keeping,  and  when  used  for  pota- 
toes gave  a  better  yield  than  the  untreated  manure. 

In  the  case  of  manure  allowed  to  remain  beneath  the  cattle  for 
weeks,  the  effect  of  strewing  with  superphosphate  dried  by  gypsum 
was  found  to  be  the  production  of  a  gi^eater  weight  of  manure,  of 
dry  manure  substance,  and  also  of  manurial  nitrogen. 

Sulphuric  acid  containing  phosphoric  acid  has  recently  been  intro- 
duced in  commerce  as  an  agent  for  preventing  the  loss  of  combined 
nitrogen  from  liquid  manure.  The  author  experimented  with  a  sample 
containing  3" 72  per  cent,  of  phosphoric  acid,  and  24*49  per  cent,  of 
sulphuric  acid,  adding  it  to  the  liquid  manure  in  quantity  sufficient  to 
produce  a  slightly  acid  reaction,  and  repeating  the  addition  several 
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times  in  order  to  secure  this.     He  found  that  it  saved  a  large  propor- 
tion of  the  nitrogen  that  otherwise  would  have  been  lost. 

H.  H.  E. 

Prevention  of  the  Loss  of  Nitrogen  in  Farmyard  Manure. 
By  B.  C.  DiETZELL  (Bied.  Gentr.,  1888,  168— 171).— Loss  by  volatilisa- 
tion of  ammonia  and  ammonium  carbonate  can  be  sufficiently  prevented 
by  treading  tlie  manure  well  down  and  keeping  it  moist,  without 
employing  kainite,  gypsum,  or  ferrous  sulphate  to  retain  the  ammonia. 
Loss  by  the  formation  of  free  nitrogen  is  not  prevented  by  the  addition 
of  gypsum,  calcium  carbonate,  or  earth,  and  kainite  only  checks  it  by 
hindering  decay,  and  the  action  ceases  when  the  manure  is  applied  to 
the  land.  The  addition  of  sulphuric  acid  to  liquid  manure  is  not 
more  eflectual. 

In  some  manuring  experiments  the  author  observed  that  no  loss  of 
nitrogen  occurred  in  a  soil  manured  with  superphosphate.  He  explained 
the  phenomenon  by  the  supposition  that  calcium  phosphate  reacts 
with  ammonium  nitrite,  and  so  prevents  the  action  of  nitrous  acid  on 
primary  amines  and  amido-acids,  and  the  consequent  evolution  of  free 
nitrogen.  Further  experiments,  in  which  precipitated  phosphate  and 
basic  slag  meal  were  used,  confirmed  his  previous  observation.  He 
recommends  that  part  of  the  phosphatic  manure,  instead  of  being  put 
on  the  field,  should  be  previously  mixed  with  the  farmyard  manure, 
and  in  the  case  of  liquid  manure,  that  superphosphate  should  be  placed 
in  a  basket  and  suspended  in  the  liquid.  H.  H.  R. 
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Testing  Mercury  Oxides  for  Chlorides.  By  T.  Fels  (Arch. 
Pharm.  [3],  26,  29 — 30). — The  silver  nitrate  test  is  much  more  sensi- 
tive when  the  oxide  is  dissolved  in  acetic  acid  than  when  either  nitric 
or  sulphuric  acid  is  used  as  the  solvent.  J.  T. 

Detection  of  Copper  in  Wine.  By  Gigli  (Arch.  Pharm.  [8], 
26,  273—274,  from  rOrosi,  1887,  397).— 200  c.c.  of  wine  is  concen- 
trated to  one-fifth  and  strongly  acidified  with  hydrochloric  acid,  when 
a  small  zinc-platinum  couple  is  immersed.  Any  copper  which  may 
be  present  is  deposited  on  the  platinum  plate  within  24  hours.  I^:*on 
alone  causes  no  deposition  on  the  platinum,  but  if  copper  is  present, 
the  two  metals  are  deposited  together,  and  require  separation  before 
the  copper  can  be  estimated  quantitatively.  J.  T, 

New    Method  for  the  Estimation    of   Manganese.    By   L. 

Schneider  (Monatsh.,  9,  242 — 254).— Bismuth  tetroxide,  in  presence 
of  a  large  quantity  of  nitric  acid,  oxidises  manganous  salts  to  perman- 
ganic acid  quickly  and  completely  at  the  ordinary  temperature.  When 
about  2  c.c.  of  nitric  acid,  sp.  gr.  12,  is  present  for  every  1  mgram. 
of  manganese,  no  precipitation  of  manganese  peroxide  occurs,  and  on 
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adding  an  excess  of  finely-divided  bismuth  tetroxide,  oxidation  is 
complete  in  a  few  minutes.  The  presence  of  considerable  quantities 
of  ferric  oxide  or  sulphuric  acid  does  not  affect  the  results.  This 
process  can  be  employed  for  the  estimation  of  manganese  in  iron, 
steel,  &c.,  as  follows  : — 5  grams  of  steel  or  iron,  poor  in  manganese, 
is  dissolved  in  100  c  c.  of  nitric  acid,  sp.  gr.  1'2  ;  when  solution  is 
complete,  the  whole  is  boiled  for  some  time,  allowed  to  cool,  and  about 
100  c.c.  of  nitric  acid,  sp.  gr.  1*2,  added.  The  mixture  is  then  digested 
for  a  few  minutes  with  about  10  grams  of  bismuth  tetroxide.  In  the 
case  of  iron  which  contains  several  per  cent,  of  manganese,  I  gram  is 
dissolved  in  nitric  acid,  and  the  solution  diluted  with  20'>to  300  c.c.  of 
the  same  acid.  Ores  or  dross  which  are  instluble  in  nitric  acid  are 
boiled  with  hydrochloric  acid,  then  treated  with  hydrofluoric  acid  and 
evaporated  with  sulphuric  acid.  In  analyses  of  spiegeleisen  rich  in 
manganese,  ferromanganese,  and  rich  manganese  ores,  the  solution 
containing  1  gram  of  the  substance  is  diluted  to  1  litre  with  water, 
200  c.c.  of  this  solution  taken,  mixed  with  100  c.c.  of  concentrated 
nitric  acid,  and  oxidised  with  bismuth  tetroxide  as  before.  When 
oxidation  is  complete,  the  solution  of  permanganic  acid  is  filtered 
from  the  bismuth  tetroxide  through  an  asbestos  filter,  and  titrated 
with  a  solution  of  hydrogen  peroxide.  This  method  can  be  carried 
out  in  about  an  hour,  and  the  results  are  very  satisfactory.  The 
presence  of  free  nitric  acid  is  necessary  during  titration.  The  hydro- 
gen peroxide  employed  for  titrating  the  permanganic  acid,  is  stand- 
ardised by  adding  dilute  nitric  acid  (1  vol.  concentrated  acid  with 
2  vols,  of  water)  to  a  known  quantity  of  potassium  permanganate, 
until  about  2  c.c.  of  nitric  acid,  sp.  gr.  r2,  is  present  for  every 
1  mgram.  of  manganese,  and  then  adding  ordinary  commercial  hydrogen 
peroxide,  diluted  to  about  0*5  per  cent.,  until  the  colour  disappears. 

Bismuth  tetroxide  is  best  prepared  by  heating  equal  parts  of 
bismuth  oxide  and  potassium  chlorate  until  the  mixture  ceases  to 
glow,  and  then  adding  2  parts  of  soda.  The  cold  melt  is  w^ashed 
with  water  until  free  from  alkali,  and  the  residue,  which  is  a  com- 
pound of  sodium  and  bismuthic  acid,  agitated  with  5  per  cent,  nitric 
acid.  The  dark,  reddish-brown  substance,  which  settles  to  the 
bottom  is  washed  with  water  and  dried.  The  composition  of  this 
compound,  dried  over  sulphuric  acid,  is  BiiOsjHjO.  F.  S.  K. 

Estimation  of  Free  Oxygen  in  Water.  By  Latieu  (Arch. 
Pharm.  [3],  26,  128,  from  /.  Pharin.  Anvers,  ]  887,  570).— About 
200  c.c.  of  water  is  treated  with  a  definite  quantity  of  sodium 
hydroxide  and  ferrous- ammonium  sulphate  solution  in  a  narrow 
necked  flask,  closed  by  a  perforated  stopper.  The  precipitate  formed 
is  again  dissolved  by  the  addition  of  a  definite  volume  of  dilute  sul- 
phuric acid,  and  standard  permanganate  solution  is  added,  correspond- 
ing with  the  excess  of  ferrous  solution  remaining.  The  excess  of 
ferrous  solution  added  above  that  indicated  by  the  permanganate 
solution  measures  the  free  oxygen  present.  J.  T. 

Estimation  of  the  Hardness  of  Waters.  By  E.  v.  Cochen- 
HAUSEN   (/.  pr.  Chern.  [2],    37,   413 — 416).— The  author  objects  to 
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titratinof  a  soap  solution  with  calcium  chloride  or  barium  chloride, 
inasmuch  as  these  salts  are  seldom  or  never  found  in  natural  waters, 
and  have  been  shown  to  differ  in  their  actions  on  soap  solution  from 
those  that  are  generally  contained  in  waters.  The  soap  solution 
should  be  standardised  by  a  solution  of  calcium  sulphate,  made  either 
by  diluting  a  solution  saturated  at  a  known  temperature,  and  there- 
fore of  a  known  strength,  or  by  titrating  a  saturated  solution  of  lime 
water  to  neutrality  with  sulphuric  acid  of  known  strength,  and 
diluting  the  calcium  sulphate  solution  thus  obtained  until  it  contains 
an  amount  of  sulphate  equivalent  to  the  quantity  of  calcium  chloride 
generally  employed.  Before  determining  the  hardness,  the  carbonates 
in  the  water  are  converted  into  sulphates  by  adding  a  slight  excess  of 
centinormal  sulphuric  acid,  and  titrating  back  accurately  with  centi- 
normal  alkali.  A.   G.  B. 

Detection  of  Impurities  in   Commercial  Alcohols.     By  L. 

GoDEFROY  (Gompt.rend.,  106,  1018 — 1020). — 6  or  7  c.c.  of  the  alcohol 
is  agitated  with  one  drop  of  perfectly  pure  benzene,  mixed  with  6  or 
7  c.c.  of  pure  sulphuric  acid  of  66°,  and  again  agitated.  If  reducing 
"  head "  products  are  present,  the  liquid  immediately  acquires  a 
coloration  which  gradually  darkens  for  a  few  minutes,  and  varies 
from  pale  brownish-yellow  to  black.  Pure  ethyl  alcohol  gives  no 
immediate  coloration,  but  after  8  or  10  minutes  the  liquid  acquires  a 
slight  rose  tint.  This  test  will  detect  1  c.c.  of  "  head  "  products  in 
1000  litres  of  alcohol,  or  1  part  per  1,000,000.  The  quantity  may  be 
estimated  by  comparing  the  colour  with  that  given  by  alcohol  con- 
taining a  known  quantity  of  acetaldehyde,  and  expressing  the  results 
in  terms  of  the  latter. 

If  the  liquid  remains  colourless  after  several  minutes,  no  "head" 
products  are  present.  In  order  to  detect  "  tail  "  products,  care  is 
taken  that  the  acid  and  alcohol  are  thoroughly  mixed,  in  order  to 
avoid  polymerisation,  and  the  liquid  is  boiled  for  a  short  time  and 
then  allowed  to  remain  for  several  minutes.  Under  these  conditions, 
pure  ethyl  alcohol  gives  an  ochre-yellow  coloration  ;  but  in  presence 
of  "  tail "  products  the  liquid  acquires  a  brown  colour  with  a  green 
fluorescence,  the  depth  of  tint  increasing  with  the  quantity  of 
impurity.  This  test  is  not  so  sensitive  as  the  first,  but  will  detect 
1  part  in  100,000. 

Neither  of  these  tests  is  directly  applicable  to  wines,  spirits,  &c. 
These  liquids  should  be  distilled,  and  the  first  fraction  tested  for 
"  head  "  products,  and  the  last  fraction  for  "  taiP'  products. 

C.  H.  B. 

Estimation  of  Glucose  by  Fermentation.  By  Gr^hant  and 
QuiNQOAUD  {Gompt.  rend.,  106,  1249 — 1250). — Estimations  of  glucose 
by  fermentation  are  vitiated  by  the  fact  that  carbonic  anhydride  is 
given  off  by  the  respiration  of  the  yeast.  If  comparative  experiments 
are  made  with  equal  quantities  of  yeast,  the  glucose  being  omitted  in 
one  case,  the  correction  required  can  readily  be  determined,  and  the 
method  then  becomes  accurate,  and  is  especially  suitable  for  dilute 
solutions    which   contain    organic    matter.      Fermentation    proceeds 
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equally  well  under  atmospheric  pressure  or  in  a  vacuum,  but  in  the 
latter  case  the  carbonic  anhydride  produced  by  the  respiration  of  the 
yeast  is,  of  course,  much  smaller.  C.  H.  B. 

Estimation  of  Reducing  Sugxr.  By  R.  Gedult  (Ghem.  Centr., 
1888,  201,  from  Hon.  Sci.  [4],  2,  62— 63).— This  process,  which  dis- 
penses with  the  filtratioQ  and  reduction  of  cuprous  oxide,  depends  on 
the  decomposition  of  cuprous  oxide  by  ammoniacal  silver  chloride 
according  to  the  formula  2AgCl  +  CU2O  =  2Ag  +  CuO  +  CuCla, 
and  the  subsequent  titration  of  the  chlorine  as  CuClj  with  silver 
nitrate  after  acidifying  the  solution.  The  preparation  of  standard 
solutions  and  the  general  mode  of  procedure  is  given  in  detail  in  the 
original.  J.  P.  L. 

Testing  Beet-sugar  for  Purity.  By  A.  Ihl  (Bied.  Centr.,  1888, 
287). — Pure  sugar  dissolved  in  sodium  hydroxide  solution  does  not 
decolorise  methylene-blue  when  boiled,  whereas  the  smallest  amount 
of  invert  sugar,  grape-sugar,  or  dextrin,  &c.,  decolorises  methylene- 
blue.  E.  W.  P. 

Adulteration  of  Olive  Oil.  By  R.  Brull^  (Gompt.  rend.,  106, 
1017 — 1018). — 10  c.c.  of  the  oil  is  mixed  with  01  gram  of  dried 
powdered  egg  albumin  and  2  c.c.  of  ordinary  nitric  acid,  and  the 
mixture  is  uniformly  and  gently  heated.  When  the  acid  boils,  the 
tube  is  inclined  so  that  the  albumin  mixes  with  the  oil,  and  if  the 
latter  is  pure  it  acquires  a  greenish  -yellow  colour  ;  but  if  mixed  wit'i 
not  less  than  5  per  cent,  of  seed  oils,  it  has  an  amber-yellow  colour, 
and  if  the  quantity  of  foreign  oils  approaches  50  per  cent.,  the  colour 
is  deep  orange.  Nitric  acid  alone  gives  similar  colorations,  but  only 
in  presence  of  oils  which  are  themselves  coloured.  The  author  has 
used  this  test  with  satisfactory  results  with  earth-nut,  sesame,  poppy, 
colza,  camelina,  and  linseed  oils.  Commercial  so-called  exotic  aveline 
oil  gives  a  rose  tint  with  white  streaks.  C.  H.  B. 

Estimation  of  Nicotine  in  Tobacco  Extract.  By  J.  Biel 
(Arch.  Pharm.  [3],  26,  322,  from  Pharm.  Zeit.  Buss.,  27,  3).— The 
extract,  diluted  with  water,  is  treated  with  sodium  hydroxide  and 
distilled  in  a  current  of  steam  until  the  distillate  no  longer  has  an 
alkaline  reaction.  The  distillate  is  faintly  acidified  with  sulphuric 
acid,  concentrated  to  one-tenth  its  volume,  made  alkaline  with  sodium 
hydroxide,  and  agitated  with  ether  six  times.  The  ethereal  extract 
is  evaporated  to  remove  the  ether  and  a  little  ammonia  which  may 
be  present,  the  residue  taken  up  with  decinormal  sulphuric  acid,  and 
the  excess  of  acid  titrated  back  with  decinormal  soda  solution,  using 
rosolic  acid  solution  as  indicator.  About  7  per  cent,  of  nicotine  cor- 
responds with  a  good  extract.  J.  T. 

Estimation  of  Caffeine  in  Guarana.  By  A.  Kremel  (Arch. 
Pharm.  [3],  26,  318,  from  Pharm.  Post,  21,  101).— 10  grams  of 
guarana  powder  with  100  c.c.  of  25  per  cent,  alcohol  are  placed  in  a 
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flask  and  the  total  weiglit  noted.  After  digesting  for  one  to  two  hours 
on  the  water-bath  and  cooling,  the  weight  lost  is  made  up  with  similar 
alcohol,  and  50  c.c.  (=5  grams  guarana)  is  filtered  off,  mixed  with 
calcium  hydroxide,  and  evaporated  to  dryness.  The  finely  powdered 
residue  is  extracted  with  chloroform,  from  which  extract  the  caffeine 
is  obtained  in  beautiful  crystals  on  evaporation :  these  are  dried  at 
100°  and  weighed.  Commercial  samples  gave  3*12  to  3'8  per  cent,  of 
pure  caffeine.  The  ash  of  guarana  amounts  to  1"3  to  2'0  per  cent., 
and  is  rich  in  phosphates.  J.  T. 

Detection  and  Estimation  of  Magenta  in  Orchil  and  Cud- 
bear. By  C.  Rawson  (Ghem.  News,  57,  165).  —  The  following 
method  is  recommended  as  an  improvement  on  the  methods  hitherto 
suggested  for  the  detection  and  estimation  of  magenta  in  orchil  and 
cudbear.  1  or  2  grams  of  cudbear,  or  an  equivalent  of  orchil  liquor, 
is  boiled  with  50  c.c.  of  alcohol,  then  diluted  with  100  c.c.  of  water, 
and  mixed  with  15  to  20  c.c.  of  a  strong  solution  of  basic  lead  acetate, 
and  a  similar  quantity  of  strong  ammonia.  The  cudbear  or  orchil 
colouring  matter  is  completely  precipitated.  On  acidifying  the  fil- 
tered solution  with  acetic  acid,  the  presence  of  magenta  becomes 
apparent,  and  may  be  verified  by  testing  ;  in  this  way  1  part  of 
magenta  may  be  detected  in  100,000  parts  of  cudbear.  The  magenta 
is  estimated  colorimetrically  by  comparsion  with  a  standard  solution 
of  pure  magenta.  D.  A.  L. 

Two  Methods  for  Detecting  Vinoline.  By  E.  Pollacci  (Ghem. 
Gentr.,  1888,  86,  from  Ann.  Ghim.  Farm.,  87,  308— 311).— The  first 
method  consists  in  mixing  6  to  7  c.c.  of  wine  with  nickel  oxide  to  a 
thin  paste,  and  allowing  it  to  remain  two  to  three  hours.  After  this 
time,  pure  wine  would  be  decolorised.  The  mixture  is  filtered,  the 
residue  washed  with  water,  and  then  treated  with  3  to  4  c.c.  of  a 
mixture  of  equal  volumes  of  water,  methyl  and  ethyl  alcohols,  strongly 
acidified  with  sulphuric  acid.    If  the  filtrate  is  red,  vinoline  is  present. 

The  second  process  depends  on  the  decomposition  of  the  natural 
colouring  matter  of  wine  by  lead  peroxide,  and  the  conversion  of 
vinoline  into  a  very  yellow  oxidation-product,  which  acids  turn  red, 
ammonia  blue.  The  yellow  colour  changes  to  a  beautiful  violet  after 
simple  exposure  to  air.  To  test  wine,  5  to  6  c.c.  is  mixed  with  lead 
peroxide,  well  stirred  for  two  minutes  and  filtered.  If  the  filtrate 
after  the  addition  of  hydrochloric  acid  remains  colourless,  vinoline  is 
absent.  J.  P.  L. 

Detection  of  Picrotoxin  in  Beer,  &c.  By  R.  Palm  (/.  Pharm. 
[5],  17,  19 — 20,  from  Pharm.  Zeit.  Buss.). — A  solution  of  picrotoxin 
in  either  water  or  alcohol,  when  agitated  with  freshly -prepared  lead 
hydroxide  until  the  liquid  has  lost  its  bitterness,  gives  a  stable  com- 
pound between  the  alkaloid  and  the  lead.  The  least  trace  can  be 
thus  isolated,  and  the  compound  moistened  with  concentrated  sul- 
phuric acid  gives  a  beautiful,  saffron-yellow  coloration,  as  well  as  if 
the  alkaloid  were  isolated  in  the  pure  state.     It  is  essential  that  the 
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hydroxide  should  be  freshly-prepared  and  well  washed  to  free  it  from 
ammonia  or  potash.  Lead  carbonate,  bismuth  hydroxide,  and  other 
metallic  hydroxides  do  not  precipitate  the  alkaloid.  The  suspected 
liquid  is  evaporated  to  dryness,  the  residue  is  taken  up  in  very  little 
water,  slightly  acidified,  filtered,  and  shaken  with  ether.  The  residue 
from  the  ether  is  dissolved  in  a  little  water,  filtered  through  animal 
charcoal,  and  the  liquid  completely  precipitated  by  lead  acetate, 
avoiding  excess  of  this  reagent.  The  filtered  solution  is  finally  well 
shaken  with  freshly-prepared  lead  hydroxide,  and  the  yellow  colour  is 
obtained  with  sulphuric  acid  if  picrotoxin  is  present.  The  colour 
persists  several  hours,  and  disappears  on  addition  of  an  alkali,  to 
reappear  on  addition  of  strong  acid.  J.  T. 

Estimation  of  Urethane  in  Urine.  By  G.  Jacquemin  (/.  Fharm. 
[5],  16,  538 — 539,  from  J.  pJiarm.  Alsace-Lorraine). — 500  c.c.  of  urine 
is  well  shaken  with  ether,  which  is  then  separated  and  well  washed  to 
remove  all  trace  of  urine.  The  residue  left  by  the  ether  on  evapora- 
tion is  dissolved  in  10  to  20  c.c.  of  water,  treated  with  potash  in 
excess,  and  a  standard  solution  of  mercuric  chloride  is  added  until  a 
persistent,  yellow  precipitate  is  produced.  Urethane  gives  a  more  or 
less  copious,  white  precipitate,  but  if  in  small  amount,  a  yellow  preci- 
pitate is  formed  which  redissolves,  and  the  amount  of  standard  solution 
added  when  the  yellow  precipitate  becomes  persistent  is  proportional 
to  the  urethane  present.  J.  T. 

Estimation  of  Globulin.  By  Pohl  (/.  Fharm.  [5],  16,  536, 
from  Arch.  f.  ex.  Path.). — The  author  gives  the  preference  to 
ammonium  sulphate  which  he  adds  directly  to  serous  liquids,  and  to 
acid  urines  after  preliminary  neutralisation  with  ammonia  and  sepa- 
ration of  the  phosphates  by  filtration.  A  saturated  solution  of 
ammonium  sulphate  is  added  to  a  urine  thus  neutralised,  and  after 
remaining  an  hour,  the  precipitate  is  collected  on  a  tared  filter, 
washed  with  ammonium  sulphate  solution,  dried  at  100°,  and  weighed. 
After  ignition,  the  weight  of  the  ash  is  deducted.  J.  T. 

The  Furfuraldehyde  Colour  Reaction.  L.  v.  Udranszky  (Zeit. 
physiol.  Chem.,  12,  355 — 376;  compare  this  vol.,  p.  863). — Mylius 
(Abstr.,  1887,  1149)  has  shown  that  the  red  colour  produced  by 
heating  the  bile  acids,  sugar,  and  sulphuric  acid  together,  is  due  to 
the  formation  of  furfuraldehyde  from  the  two  last-named  reagents. 
He  also  showed  that  although  of  the  substances  he  examined,  the  bile 
acids  gave  the  test  in  the  most  marked  manner,  yet  that  there  exist 
numerous  organic  substances  that  also  give  a  similar  reaction. 

The  present  research  is  chiefly  an  expansion  of  Mylius'  work.  A 
very  large  number  of  organic  substances  were  examined  in  the  fol- 
lowing way.  A  minute  particle  of  the  substance  under  investigation, 
or  a  drop  of  the  substance  if  liquid,  was  placed  in  a  test-tube  with 
I  c.c.  of  water  or  alcohol,  and  then  a  drop  of  solution  of  furfur- 
aldehyde; concentrated  sulphuric  acid  was  added  carefully,  and 
the  result  watched.   Tjhe  temperature  of  the  mixture  was  not  allowed 
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to  rise  over  50°.  As  solutions  of  furfuraldelijde  of  a  strength  greater 
than  2*2  per  cent,  themselves  give  a  coloration  with  sulphuric  acid 
(showing  an  absorption-band  spectroscopically  at  D),  a  solution  of 
the  strength  0*5  per  cent,  was  used  in  all  cases,  which  is  a  strength 
considerably  greater  than  Mjlius  found  necessary  in  the  case  of  the 
bile  acids.  Some  of  the  substances  examined  gave  a  coloration  with 
sulphuric  acid  alone ;  the  tint  given  with  furfuraldehyde  also  varied 
a  great  deal ;  the  particulars  in  each  case  are  stated  in  a  lengthy 
table.  The  reaction  was  found  not  to  be  a  class  reaction.  The 
substances  which  give  a  colour  are  as  follows : — Acetal,  acetaldehyde, 
ethyl  acetoacetate,  acetone,  ethylene  glycol,  malic  acid,  alizarin,  amyl 
nitrite,  anilidoacetic  acid,  aniline,  anisaldehyde,  anthracene,  anthra- 
quinone,  apomorphine,  atropine,  benzaldehyde,  borneol,  catechol, 
brucine,  quinic  acid,  cholesterin,  cinchonine,  codeine,  coniferin, 
conine,  cumarin,  cyanuric  acid,  cymene,  digitaline,  dimethylaniline, 
dihydroxytartaric  acid,  diphenylamine,  gallic  acid,  Japan  camphor, 
cresol,  Isevulinic  acid,  mesitylene,  mesityl  oxide,  metaldehyde,  methyl 
alcohol,  methylhydantoin,  methylaniline,  morphine,  naphthalene, 
<x-naphthol,  a-naphthascatole,  oenanthaldehyde,  orcinol,  paraldehyde, 
paraffin,  phenanthrene,  phenanthraquinone,  phenol,  phenylhydrazine, 
phloroglucinol,  phorone,  propaldehyde,  protocatechuic  acid,  pyro- 
gallol,  resorcinol,  salicaldehyde,  salicylic  acid,  scatole,  stearic  acid, 
strychnine,  toluene,  thymol,  tyrosine,  valeraldehyde,  vanillin,  vanilHc 
acid,  vaselin,  veratrine,  metaxylene,  paraxylene,  cinnamaldehyde. 

The  substances  which  gave  no  colour  are  as  follows : — Acetamide, 
acetanilide,  acetophenone,  alloxan,  alloxantin,  aspartic  acid,  benzo- 
nitrile,  benzoic  acid,  succinic  acid,  hydrocyanic  acid,  pyruvic  acid, 
butyric  acid,  caffeine,  caproic  acid,  quinine,  chinoline,  quinone,  quin- 
oxaline,  chloral  hydrate,  chloroform,  citric  acid,  crotonic  acid,  cyan- 
amide,  dextrin,  metadinitrophenol,  dinitrotoluidine,  dulcitol,  acetic 
anhydride,  formamide,  fumaric  acid,  fermentation  lactic  acid,  glycerol, 
glycocine,  glycollic  acid,  glyoxal  hydrogen  sulphite,  uric  acid,  urea, 
hippuric  acid,  isatin,  leucine,  malic  acid,  maltose,  mandelic  acid, 
mannitol,  methylamine,  orthonaphthoxyindole,  metanitraniline,  ortho- 
nitrobenzaldehyde,  orthonitrobenzoic  acid,  orthonitrophenol,  ortho- 
nitrophenylpropionic  acid,  oxalic  acid,  ethyl  oxalate,  parabanic  acid, 
metaphenylenediamine,  phenylacetic  acid,  picrotoxin,  picric  acid, 
piperidine,  pyridine,  quinol,  mucic  acid,  starch,  tannin,  tetroxyethyl- 
benzidine,  grape-sugar,  tartaric  acid,  trimethylamine,  urethane,  xyli- 
dine,  cinnamic  acid. 

The  spectroscopic  appearances  of  the  colours  obtained  differ  in 
many  cases ;  in  all  probability  the  products  are  therefore  different ; 
particulars  in  the  case  of  a  few  of  the  more  important  substances  are 
given ;  in  the  case  of  bile  there  is  a  band  between  D  and  E,  and 
another  at  F.  Several  of  the  substances  examined,  for  instance 
a-naphthol,  give  the  test  with  greater  delicacy  than  is  the  case  with 
cholic  acid. 

The  fact  that  the  test  is  given  by  coniferin  gave  rise  to  a  number 
of  experiments  on  the  colour  reactions  produced  by  strips  of  the 
wood  of  the  pine  and  other  trees. 

In   conclusion,   the   delicacy  of    the   reaction   as   applied    to    the 
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detection  of  bile  is  discussed ;  using  a  1  per  cent,  solution  of  furfur- 
aldehyde  in  the  manner  already  detailed,  it  is  found  possible  to  obtain  a 
colour  with  0*000033  gram  of  cholic  acid;  a  quantity  of  0'00005gram 
gives  a  colour  sufficiently  intense  to  show  its  spectroscopic  bands ;  in 
order  to  obtain  evidence  of  the  presence  of  bile  acids  in  urine,  it  is 
generally  necessary  first  to  isolate  them  from  that  secretion.  Normal 
urine  does  not  contain  bile  acids.  W.  D.  H. 

Detection  and  Estimation  of  Indican  and  its  Homologues 
in  Urine.  By  W.  Michailoff  {J.  Buss.  Ghem.  Soc,  1887,  326—328). 
— Of  all  the  methods  for  the  detection  and  approximate  determi- 
nation of  indican  in  urine  in  the  form  of  indigo  tin,  that  of  Senator, 
as  modified  by  Salkowski,  answers  the  best,  but  if  the  urine  is  too 
dark,  it  must  be  decolorised  by  the  careful  addition  of  basic  lead 
acetate  in  order  to  remove  urobilin ;  another  disadvantage  of  this 
method  is  the  great  care  which  must  be  taken  in  the  addition  of 
calcium  hypochlorite  solution  or  of  bromine-water.  The  author 
recommends  the  following  method  for  the  complete  elimination  of 
urobilin  and  its  chromogen : — The  acidified  urine  is  saturated  with 
finely  powdered  ammonium  sulphate  and  repeatedly  extracted  with 
ethyl  acetate.  The  aqueous  liquid  is  then  mixed  with  an  equal 
volume  of  fuming  hydrochloric  acid,  chloroform  is  added,  and  the 
oxidation  performed  with  a  very  weak  aqueous  solution  of  bromine.  In 
this  way  an  extract  is  obtained  containing  indigotin  compounds  only 
and  free  from  urobilin.  No  superoxidation  can  take  place  as  in  the  case 
of  the  method  recommended  by  Senator  and  Salkowski,  and  by  the 
simultaneous  oxidation  and  extraction  with  chloroform,  the  indigotin 
compounds  are  almost  completely  extracted.  B.  B. 

Detection  of  Blood  in  Urine.  By  C.  H.  Wolff  (Arch.  Pharm. 
[3],  26,  125—126,  from  Pharm.  Gentr.,  28,  637).— 30  to  60  c.c.  of 
urine  is  warmed  on  a  water-bath  with  one-tenth  its  volume  of  a  3  per 
cent,  zinc  acetate  solution.  After  10  to  15  minutes,  when  most  of 
the  clear  liquid  can  be  poured  off,  the  precipitate  is  washed  on  a  small 
filter  and  dissolved  over  a  test-tube  with  a  little  ammonia,  followed  by 
water,  so  that  the  total  amount  of  liquid  does  not  exceed  4  to  5  c.c. 
On  this  is  placed  a  little  benzene  to  exclude  air,  and  two  drops  are 
addecf  of  a  solution  of  tartaric  acid  and  ferrous  sulphate  (1  gram  each 
to  10  grams  water).  The  reduced  haematin  can  then  be  detected  by 
means  of  a  pocket  spectroscope.  J.  T. 
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Refraction  of  Light  by  Ice,  and  by  Water  cooled  below  Zero. 

By  C.  PuLFRiCH  (Ann.  Phijs.  Gliem.  [2],  34,  327— 340).— The  fact  that 
whilst  water  attains  its  maximum  density  at  a  temperature  of  4°  its 
index  of  refraction  decreases  continuously  from  0°  to  100°  is  of  con- 
siderable theoretical  importance,  as  it  shows  that  neither  of  the 
expressions  (/a  —  1)/D  nor  (ia?  —  1)/D  can  be  more  than  approximately 
constant. 

The  observations  of  Ruhlmann  {Ann.  Phys.  Ghem.,  133,  184)  and 
of  Damien  (Ann.  Vecole  norm.  sup.  [2],  10,  275)  have  shown  that  the 
index  of  refraction  diminishes  again  when  water  is  cooled  below  0°. 
The  author  finds  that  the  index  of  refraction  attains  its  maximum 
value  at  a  temperature  of  about  —  l'o°.  The  author  confirms  Riihl- 
mann's  result  that  the  curve  representing  the  relation  between  the 
index  of  refraction  and  the  temperature  is  not  symmetrical  on  oppo- 
site sides  of  the  maximum,  resembling  in  this  respect  the  similar 
curve  for  the  density. 

The  author  also  describes  some  experiments  o-n  the  double  refraction 
of  ice,  and  has  made  some  measurements,  using  the  method  of  total 
reflection,  of  the  two  principal  indices  of  refraction  for  different  rays 
of  the  spectrum.  He  finds  that  a  sheet  of  ice  3  or  4  mm.  thick  cut 
parallel  to  the  surface  of  solidification  behaves  like  a  slice  of  quartz 
■§  mm.  thick  cut  perpendicular  to  the  axis.  Gr.  W.  T. 

Influence  of  Concentration  on  Fluorescence.  By  B.  Walter 
(Ann.  Phjs.  Chem.  [2],  34,  316— 326).— It  is  well  known  that  the 
intensity  of  the  fluorescent  light  emitted  by  a  fluorescent  solution 
increases  up  to  a  certain  point  as  the  dilution  is  increased,  and  then 
diminishes  again.  The  author  points  out  that  in  order  for  fluorescence 
to  take  place  a  certain  quantity  of  light,  A,  must  be  absorbed,  and  of 
this  a  certain  proportion,  Fl,  is  reproduced  by  the  phenomenon  of 
fluorescence.  When  the  solution  is  diluted,  then  if  A  remained 
constant  Fl  would  be  diminished,  but  A  is  also  diminished  by  dilu- 
tion. The  author  calls  the  ratio  Fl/A  the  fluorescing  power  of  the 
solution,  and  he  has  made  a  series  of  observations  on  solutions  bt' 
different  degrees  of  concentration  of  fluorescein,  eosin,  and  Magdala 
red,  from  which  he  finds  that  this  fraction  increases  without  limit 
with  the  dilution  of  the  solution.  He  considers  it  probable  that  the 
same  law  holds  for  all  fluorescent  substances,  as  it  gives  a  satisfactory 
explanation  of  the  apparently  anomalous  phenomenon  referred  to,  and 
also  of  the  fact  that  many  substances  which  are  strongly  fluorescent 
in  solution  show  no  traces  of  fluorescence  in  the  solid  state. 

In  the  case  of  a  solid  or  of  a  highly  concentrated  solution  the  ratio 
Fl/A  would  be  indefinitely  small,  so  that  no  fluorescent  effects  would 
be  observed,  and,  on  the  other  hand,  when  the  dilution  increases  beyond 
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a  certain  amount,  althougli  the  proportion  of  light  reproduced  by 
fluorescence,  to  the  amount  absorbed,  will  continue  to  increase,  the 
total  amount  absorbed  will  be  so  small  that  the  fluorescence  will  be 
imperceptible.  This  explanation  receives  strong  support  from  the  fact 
that  fluorescence  can  be  observed  in  dilute  solutions  when  the  total 
absorption  is  too  small  to  be  measured. 

The  author  considers  that  the  fluorescence  exhibited  by  some  solid 
substances  may  be  explained  in  the  greater  number  of  cases  as  being 
due  to  the  dilution  of  the  fluorescent  substance  by  water  of  crystallisa- 
tion or  other  transparent  substance.  G.  W.  T. 

Fluorescence  of  Cupriferous  Calcium  Oxide.  By  L.  de  Bois- 
BAUDEAN  (Compt.  rend.,  106,  1386 — 1387). — Calcium  oxide  which  con- 
tains a  small  proportion  of  cupric  oxide  and  has  been  calcined  in 
presence  of  air,  shows  a  very  brilliant  pale-green  fluorescence  in  a 
vacuum,  but  no  definite  spectrum  is  observed.  If  the  oxide  is  heated 
in  hydrogen,  the  green  fluorescence  is  replaced  by  a  less  intense  rose 
or  reddish  fluorescence.  With  0*1  per  cent,  of  cupric  oxide,  the 
fluorescence  is  much  more  brilliant  than  with  1  per  cent.  When  the 
former  proportion  is  present,  and  the  oxide  is  heated  in  hydrogen,  the 
calcium-manganese  band  is  seen  in  the  spectrum  of  the  fluorescence. 
With  only  0'002  per  cent,  of  cupric  oxide,  the  fluorescence  is  more 
brilliant  than  with  O'l  per  cent.,  but  is  white.  Both  green  and  red 
fluorescences  diminish  if  the  oxide  is  heated.  The  presence  of  manga- 
nese partially  prevents  the  fluorescence  due  to  copper. 

C.  H.  B. 

Spectral    Analysis    of    Magnesium    and    Carbon.      By    A. 

Grunwald  (Phil.  Mag.  [5],  25,  343— 350).— The  author  uses  the 
method  of  spectral  analysis  devised  by  him  for  oxygen  and  hydrogen 
(Abstr.,  1887,  1070).  The  wave-lengths  of  the  magnesium  lines  are 
divided  into  four  groups.  The  first  group,  ascribed  to  the  element 
"  b  "  or  helium,  when  multiplied  by  the  proper  factors,  gives  21  lines, 
15  of  which  agree  with  those  of  the  water-spectrum  of  Liveing  and 
Dewar ;  the  rest  divided  by  2  give  lines  of  the  compound  hydrogen- 
spectrum,  and  have  probably  not  been  observed  in  the  water-spectrum 
owing  to  their  feebleness.  The  second  group  of  lines  is  that  due  to  the 
element  "  c  "  in  the  same  state  as  it  occurs  in  oxygen.  When  multi- 
plied by  f  and  f  these  lines  give  lines  of  the  water-spectrum,  or  lines 
whose  wave-lengths  are  half  those  of  lines  of  the  compound  hydrogen- 
spectrum.  Only  three  lines  due  to  "  c  "  in  oxygen  are  identical  with 
those  of  the  second  group,  the  extinction  of  the  rest  being  due  to  the 
influence  of  the  other  components  of  magnesium.  The  third  group  of 
maynesium  lines  is  due  to  the  element  "  b"  in  the  state  in  which  it 
occurs  in  hydrogen  under  the  influence  of  "a"  (Coronium).  Multi- 
plied by  the  proper  factors  these  lines  give  90  lines,  which  agree  very 
closely  with  those  of  the  water-spectrum.  The  fourth  group  consists 
of  50  lines,  due  to  "  b,"  as  it  occurs  in  hydrogen  in  water- vapour,  nearly 
all  of  which  correspond  with  lines  observed  by  Liveing  and  Dewar. 
Only  a  few  of  the  lines  calculated  for  oxygen  are  found  in  the  oxygen- 
spectrum,  this  being  due,  the  author  considers,  to  their  feebleness. 
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Magnesium  then  is  a  compound  containing  (1)  helium  without  con- 
densation or  dilatation,  which  in  magnesium  emits  only  the  rays  of 
Group  I,  all  its  other  rays,  including  D3,  being  weakened  by  the  other 
components.  (2.)  The  element  "  c,"  in  the  state  in  which  it  occurs 
in  oxygen  and  carbon.  (3.)  The  element  "b,"  as  it  occurs  in  free 
hydrogen.  (4.)  The  element  "  b,"  in  the  condensed  state  in  which  it 
occurs  in  the  hydrogen  of  water- vapour. 

Carbon  examined  in  the  same  way  is  resolved  into : — The  element 
"  c  "  as  it  occurs  in  oxygen  and  magnesium,  and  "  b  "  in  four  different 
states :  (1)  in  which  its  condensation  is  three-fifths  of  that  which  it 
has  in  hydrogen ;  (2)  in  the  same  state  as  it  exists  in  hydrogen  ; 
(3)  in  which  its  condensation  is  five-fourths  of  that  which  it  has  in 
hydrogen ;  (4)  in  which  its  condensation  is  twenty-five-sixteenths  of 
that  which  it  has  in  hydrogen.  H.  K.  T. 

Electrochemical  Actinometer.  By  Gtouy  and  H.  Rigollet 
(Gompt.  rend.,  106,  1470 — 1471). — It  is  known  that  if  copper  with  a 
superficial  layer  of  oxide  or  basic  salt  is  placed  in  a  solution  of  copper 
sulphate,  its  electromotive  force  varies  under  the  influence  of  light, 
but  the  phenomena  are  only  distinct  when  the  intensity  of  the  lio-ht 
is  high.  The  authors  find  that  if  copper  coated  with  a  layer  of  the 
oxide  is  immersed  in  a  solution  of  a  metallic  chloride,  bromide,  or 
iodide,  it  is  very  sensitive  even  to  rays  of  low  intensity,  and  may  con- 
sequently be  used  as  an  actinometer. 

A  carefully  cleaned  plate  of  copper  is  heated  over  a  bunsen  burner 
until  the  iridescence  is  replaced  by  a  uniform  tint.  The  superficial 
layer  then  consists  mainly  of  cuprous  oxide ;  if  the  heating  is  con- 
tinued, cupric  oxide  is  formed,  and  the  plate  is  less  sensitive.  It  may 
be  protected  by  a  layer  of  melted  paraffin  whilst  cooling. 

When  a  plate  thus  prepared  is  placed  in  a  solution  of  sodium  chlo- 
ride together  with  a  clean  plate  of  copper,  the  electromotive  force  of  the 
element  is  a  few  hundredths  of  a  volt,  the  oxidised  plate  being  positive. 
When  exposed  to  light,  the  electromotive  force  increases,  the  oxidised 
plate  becoming  more  strongly  positive.  Instead  of  plates  of  different 
kinds,  two  oxidised  plates  may  be  used,  only  one  being  exposed  to 
light.  The  effect  is  instantaneous,  and  disappears  when  the  light  is 
cut  off.  Diffused  daylight  produces  an  alteration  of  several  hundredths 
of  a  volt,  and  direct  sunlight  an  alteration  of  at  least  a  tenth  of  a  volt. 
Gas  and  lamp  flames  also  have  a  marked  effect,  and  it  would  seem 
that  the  couple  is  sensitive  to  all  the  visible  rays.  The  variation  in 
the  electromotive  force  is  greater  when  the  circuit  includes  a  resist- 
ance of  several  hundred  ohms.  With  a  Thomson  galvanometer,  it  is 
possible  to  recognise  the  effect  of  a  candle  flame  at  a  distance  of 
several  metres. 

Solutions  of  bromides  behave  in  much  the  same  way  as  chlorides, 
but  in  solutions  of  iodides,  the  couple  is  less  sensitive. 

C.  H.  B. 

Electromotive  Force  produced  by  the  Action  of  Light  on 
Selenium.  By  W.  v.  Uljanin  {Ann.  Phys.  Ghem.  [2],  34,  241-  273). 
— The  fact  that  an  E.M.F.  can  be  produced  by  the  action  of  light  on 
selenium  was  discovered  by  Adams  and  Day  (Froc.  Roy.   Soc.^  25, 
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113)  who  found  that  when  one  end  of  a  plate  of  selenium,  into  opposite 
ends  of  which  platinum  wires  had  been  melted,  was  submitted  to  the 
action  of  light,  a  current  was  produced,  in  general  from  the  dark  to 
the  light  electrode,  but  not  infrequently  in  the  opposite  direction. 

The  subject  was  next  investigated  by  Kalischer  (Rep.  Physik.,  17, 
563),  who  used  an  intermittent  beam  of  light,  and  succeeded  in 
obtaining  sounds  in  a  telephone  in  circuit  with  the  selenium.  Fritts 
(Amer.  J.  8ci.,  126,  465)  used  a  sheet  of  gold  leaf  as  one  of  the 
electrodes,  and  illuminated  the  selenium  through  the  transparent  leaf. 
He  succeeded  in  a  good  many  cases  in  obtaining  a  measurable 
difference  of  potential  between  the  ends  of  the  selenium  plate,  and  he 
found  that  the  current  arose  immediately  on  exposing  one  of  the 
electrodes  to  the  action  of  light,  and  ceased  instantaneously  when  the 
illumination  ceased,  but  as  long  as  the  illumination  was  maintained 
constant,  the  current  remained  constant.  He  came  to  the  conclusion 
that  the  current  was  due  to  the  direct  transformation  of  luminous 
into  electrical  energy.  He  also  concluded  from  his  experiments  that 
there  was  no  relation  between  the  sensitiveness  of  different  specimens 
to  the  effect  of  light,  in  altering  the  resistance  and  producing  an 
E.M.F.  respectively.  His  most  sensitive  specimens  (with  regard  to 
the  production  of  E.M.F.)  were  those  in  which  polarisation  was  most 
marked. 

Siemens  (Phil.  Mag.  [5],  19,  315)  made  some  experiments  with 
some  of  Fritts's  specimens  which  had  been  forwarded  to  him,  and 
confirmed  his  result  with  regard  to  the  constancy  of  the  current,  and 
he  also  expressed  his  agreement  with  the  conclusion  that  the  current 
was  due  to  the  transformation  of  luminous  into  electrical  energy. 

The  present  investigation  was  undertaken  at  the  suggestion  of 
Kundt,  principally  with  a  view  of  finding  a  trustworthy  method  of 
preparing  the  specimens  of  selenium. 

The  specimens  of  selenium  employed  were  tested  by  Rose,  and  were 
all  found  to  contain  traces  of  sulphur,  whilst  some  of  them  also  con- 
tained traces  of  mercury,  antimony,  arsenic,  lead,  bismuth,  and  copper. 
The  author  found  a  gold  leaf  electrode  unsatisfactory,  as  it  was  very- 
liable  to  peel  off,  and  he  ultimately  used  platinsed  glass  plates  for  both 
electrodes,  connection  being  made  with  the  circuit  by  means  of  strips 
of  brass  soldered  to  the  platinum  surfaces.  These  thin  layers  of 
platinum  possessed  the  great  advantage  of  allowing  all  the  rays  of  the 
spectrum  to  pass  with  equal  freedom.  The  plates  were  kept  apart 
and  parallel  by  means  of  strips  of  mica,  and  the  selenium  was  melted 
in  between  them  and  cooled  under  pressure.  In  order  to  reduce  the 
selenium  from  the  amorphous  to  the  crystalline  form  (in  which  only 
an  E.M.F.  is  produced  by  the  action  of  light)  the  plates  were  heated 
up  to  195°  in  a  paraffin  bath  and  very  slowly  cooled.  It  was  found 
that  the  repetition  of  this  process  increased  the  sensitiveness. 

When  it  was  desired  to  exclude  the  heat  rays,  the  beam  of  light 
was  made  to  pass  through  a  solution  of  alum.  When  the  plates  were 
prepared  in  this  manner,  the  difference  in  their  behaviour  was  com- 
paratively small,  and  no  appreciable  effect  was  produced  even  when 
5  per  cent,  of  sulphur  was  added  to  the  selenium.  The  experimental 
results  obtained  were  as  follows : — 
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(1.)  The  effect  of  exposing  one  of  the  electrodes  to  the  action  of 
light  was  to  produce  an  E.M.F.  acting  from  the  dark  to  the  illuminated 
electrode.  The  E.M.F.  disappeared  completely  when  the  source  of 
light  was  shut  off.     The  highest  E.M.F.  obtained  was  0'12  volt. 

(2.)  In  the  case  of  plates  prepared  by  other  methods,  some  always 
gave  an  E.M.F.  in  the  same  direction  whichever  electrode  was 
illuminated,  but  in  these  specimens  its  value  was  always  gi-eater 
when  the  negative  electrode  was  the  one  exposed  to  the  light. 

(3.)  When  the  electrodes  were  joined  up  through  a  metallic  conductor 
the  current  flowed  for  hours  from  the  dark  to  the  illuminated 
electrode  without  undergoing  any  variation  in  strength. 

(4.)  When  both  poles  were  illuminated  simultaneously,  the  E.M.F. 
could  be  weakened  to  any  desired  extent  or  reduced  to  zero. 

(5.)  The  action  of  the  light  was  found  to  take  place  instantaneously, 
and  the  current  disappeared  immediately  and  completely  when  both 
electrodes  were  darkened. 

(6.)  Many  of  the  plates  prepared  were  found  to  be  subject  to 
polarisation,  but  this  was  found  to  have  no  effect  on  the  sensitiveness 
of  the  plates  to  the  effect  of  light  in  producing  E.M.F. 

(7.)  If  the  E.M.F.  due  to  polarisation  had  attained  a  sufficient 
value,  then  the  exposure  of  either  electrode  to  a  source  of  light 
diminished  the  E.M.F.  With  smaller  values  of  the  E.M.F.,  the  effect 
of  exposure  to  light  was  of  the  normal  character  described  under  (1). 
The  limiting  value  of  the  E.M.F.  of  polarisation,  below  which  the 
effects  of  exposure  to  light  are  of  the  normal  character,  varied  greatly 
for  different  specimens. 

(8.)  The  resistance  of  the  plates  and  also  their  sensitiveness  to  the 
production  of  E.M.F.  on  exposure  to  light,  in  general  diminished 
gradually  with  lapse  of  time.  The  initial  resistances  in  the  dark  of 
the  specimens  employed,  varied  from  40,000  ohms  to  900,000  ohms, 
and  that  of  the  last-named  specimen  gradually  increased  up  to 
1*4  megohm.  In  the  case  of  plates  prepared  by  the  author's  method, 
the  effect  of  exposure  to  light  on  the  resistance  was  to  diminish  it  to 
about  one-ninth  of  its  value  in  the  dark,  a  much  greater  sensitive- 
ness than  was  exhibited  by  any  of  the  plates  prepared  by  other 
methods. 

(9.)  The  resistance  and  also  the  sensitiveness  to  the  production  of 
E.M.F.  were  found  to  be  considerably  increased  by  passing  alternate 
currents  from  a  small  induction  coil  through  the  plates,  and  plates 
which  had  lost  their  sensitiveness  through  lapse  of  time  were  restored 
to  their  former  condition  by  the  passage  of  alternate  currents  for  u 
sufficient  length  of  time.  It  was  also  found  that  in  many  cases,  plates 
which  previously  behaved  abnormally,  could  be  reduced  to  the 
normal  condition  by  the  same  method. 

(10.)  When  the  illumination  was  feeble,  and  the  heat  rays  were 
excluded  as  completely  as  possible,  the  current  was  found  to  be  pro- 
portional to  the  intensity  of  the  light  falling  on  the  electrode,  but  when 
the  illumination  was  stronger,  and  the  heat  rays  were  not  excluded, 
the  strength  of  the  current  increased  more  slowly  than  the  illumina- 
tion. In  the  latter  case  it  would  appear  that  the  E.MF.  increases 
more  slowly  than  the  conductivity. 
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(11.)  When  light  from  different  portions  of  the  spectrum  was  em- 
ployed, the  orange-yellow  rays  were  found  to  produce  the  greatest 
effect  in  the  case  of  a  diffraction  spectrum,  and  the  greenish-yellow 
rays  in  the  case  of  a  prismatic  spectrum. 

The  theory  adopted  by  the  author  for  the  explanation  of  his  results 
is  as  follows  : — 

He  supposes,  in  the  first  place,  that  the  selenium  exists  in  the  plates 
in  several  allotropic  forms,  some  only  of  which  are  sensitive  to  the 
action  of  light.  He  further  supposes  that  the  plates  contain  particles 
capable  of  electrolysis,  consisting  either  of  combinations  of  different 
allotropic  forms  of  selenium  or  of  selenides  of  the  metals  present  as 
impurities.  He  then  assumes  that  the  effect  of  exposure  to  light  is 
in  the  first  place  to  transform  the  sensitive  particles  into  others  which 
are  electropositive  to  them,  and  in  the  second  place,  to  facilitate  the 
reunion  of  the  electrolytic  particles  which  have  been  broken  up  by  the 
passage  of  the  current.  He  then  discusses  the  different  experimental 
results,  and  shows  that  they  may  be  explained  on  these  assumptions. 

G.  W.  T. 

Study  of  Contact  Electricity.  By  W.  Ostwald  (Zeit.  pJnjsikal. 
Chein,,  1,  583 — 610). — These  investigations,  undertaken  with  the  view 
of  ascertaining  the  potential  differences  between  different  metals  and 
solutions,  were  carried  out  by  means  of  dropping  electrodes  of  mercury. 
Great  difficulty  was  experienced  in  eliminating  the  potential  difference 
between  the  electrodes  themselves  and  the  solution,  and  this  could 
never  be  entirely  accomplished,  although  it  may  be  reduced  to  a 
minimnm  by  proper  adjustment  of  the  aperture  and  regulation  of  the 
flow  of  mercury  by  its  own  pressure.  The  potential  dift'erences 
measured  and  tabulated  are  those  between  zinc,  cadmium,  tin,  lead, 
iron,  copper,  bismuth,  antimony,  silver,  and  mercury,  and  solutions 
of  hydrochloric,  hydrobromic,  hydriodic,  nitric,  sulphuric,  phosphoric, 
formic,  acetic,  propionic,  oxalic,  and  benzoic  acids.  The  solutions 
used  were  normal,  decinormal,  and  centinormal. 

The  potential  difference  between  acid  and  metal  depends  of  course 
in  the  first  instance  on  the  nature  of  the  metal.  For  all  the  solutions 
examined,  zinc  and  cadmium  gave  negative,  copper,  antimony,  bismuth, 
silver,  and  mercury  positive  values,  whilst  tin,  lead,  and  iron  gave 
both  positive  and  negative  valves  of  O'l  to  0*2  volt.  The  mean 
potential  was  for  zinc  —  0'7  volt,  cadmium  — 0"3,  tin,  iron  and  lead 
+  0,  copper  +0*3  to  0*4,  bismuth  +0'4,  antimony  +03,  silver  +0'5, 
and  mercury  +  0*8.  The  nature  of  the  acid  has  a  very  marked  in- 
fluence, the  potential  differences  being  generally  smaller  for  the  haloid 
acids  than  for  the  others.  The  influence  of  dilution  appears  generally 
to  be  in  favour  of  increasing  the  negative  potential  and  decreasing 
the  positive  one.  At  the  same  time  the  values  obtained  for  the 
different  acids  approximate  more  closely  to  one  another  with  increas- 
ng  dilution. 

A  comparison  of  the  potential  differences  between  the  above  metals 
and  acids  with  the  heat  developed  in  the  reactions  between  them, 
shows  that  the  order  of  these  two  values  is  to  a  great  extent  similar. 
It,  however,  from  the  heat  developed  the  potential  differences  be 
calculated  on  the  assumption  that  chemical  is  wholly  converted  into 
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electrical  energy,  the  result  is  altogether  unsatisfactory,  and  one  that 
goes  so  far  to  prove  that  the  above  assumption  of  the  total  conversion 
of  chemical  into  electrical  energy  cannot  hold  good.  H.  C. 

Electrolysis.  By  W.  W.  H.  Gee  and  H.  Holden  (Phil  Mag.  [5], 
25,  276 — 283). — When  a  current  passing  between  palladium  elec- 
trodes is  reversed,  no  gas  is  evolved  at  the  pole  v^hich  is  now  the 
anode,  but  streaks  are  seen  descending  through  the  liquid.  After 
some  time,  the  streaks  disappear  and  gas  begins  to  be  evolved. 
Streaks  are  obtained  if,  before  reversal,  the  electrodes  are  removed 
and  cleaned,  but  not  if  they  are  heated  to  redness.  They  are  not 
obtained  if  platinum  electrodes  are  used.  With  phosphoric  acid 
solutions,  similar  results  are  obtained.  With  sodium  hydroxide 
solutions,  descending  streaks  are  obtained  from  the  cathode  without 
reversal,  so  long  as  the  gas  (hydrogen)  is  absorbed  ;  when  it  begins 
to  be  evolved,  the  streaks  are  carried  upwards.  The  authors  consider 
the  streaks  to  be  due  to  the  concentration  of  the  electrolyte  by 
electrolysis  at  one  of  the  electrodes,  the  movement  of  the  denser  fluid 
being  undisturbed  so  long  as  the  palladium  absorbs  the  evolved  gas. 
If  the  electrodes  are  placed  horizontally,  ascending  streaks  can  be 
easily  observed  at  that  electrode  at  which  the  electrolyte  is  being 
weakened,  the  lighter  liquid  no  longer  clinging  to  the  metal.  The 
dense  streams  were  tested  for  palladium  salts  and  hydrogen  dioxide 
with  negative  results.  A  titration  showed  a  higher  percentage  of 
sulphuric  acid  than  there  existed  in  the  original  electrolyte. 

H.  K.  T. 

Electrolytic  Conductivity  of  Halogen  Compounds.    By  W. 

Hampe  (Chem.  Zeit.,  11,  1549—1550;  12,  23—24,  106,  122,  140,  171, 
173;  compare  this  vol.,  p.  211). — Fused  bismuth  trichloride  (m.  p. 
217°)  is  a  very  good  conductor.  The  primary  products  of  the  decom- 
position are  bismuth  and  chlorine,  but  the  former  acts  at  once  on  the 
trichloride  to  form  the  dichloride,  hence  the  fused  mass  around  the 
negative  pole  changes  colour  as  soon  as  the  circuit  is  closed,  and  in  a 
short  time  the  whole  contents  of  the  tube  become  brownish-black. 
When  this  is  the  case  a  portion  of  the  chlorine  liberated  at  the  positive 
electrode  combines  with  the  dichloride  to  re-form  the  trichloride.  On 
cooling,  conductivity  ceases  with  the  solidification  of  the  mass,  and 
when  the  contents  of  the  tube  are  treated  with  concentrated  hydro- 
chloric acid,  an  insoluble  residue  remains,  consisting  of  very  finely 
divided  bismuth,  produced  by  the  decomposition  of  the  dichloride  ; 
in  most  cases  there  are  also  some  very  small  globules  of  the  metal 
which  has  escaped  conversion  into  dichloride. 

Bismuth  dichloride,  prepared  by  fusing  together  the  exact  propor- 
tions of  the  trichloride  and  metallic  bismuth,  forms  an  opaque,  black 
mass,  which  in  very  thin  slices  is  transparent  and  dark-brown.  It 
melts  at  176°  (uncorr.),  and  gives  off  vapour  of  the  trichloride  at  330°. 
It  is  decomposed  by  concentrated  hydrochloric  acid  into  metallic  bis- 
muth and  the  trichloride.  In  the  fused  state,  it  conducts  as  well  as  the 
trichloride,  yielding  the  same  primary  products  ;  the  decomposition  is 
much  complicated  by  secondary  reactions,   with  feeble  currents  the 
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liberated  chlorine  combines  with  the  dichloride  to  form  trichloride, 
with  which  the  bismuth  separated  as  a  fine  powder  at  the  negative 
pole,  re-forms  dichloride.  With  stronger  currents,  a  small  quantity  of 
chlorine  escapes,  whilst  a  corresponding  quantity  of  bismuth  is  depo- 
sited, and  provided  the  temperature  has  been  sufficiently  high 
(280''')  is  found  as  small  globules. 

Bismuth  tribromide  is  a  sulphur-yellow  substance  fusing  at  217°  to 
a  red-brown  liquid,  and  boiling  at  about  500° ;  the  dibromide,  pre- 
pared in  the  same  way  as  the  corresponding  chloride,  is  a  blackish-grey, 
crj^stalline  substance  melting  at  202°  (uncorr.)  to  a  black  liquid. 
These  bromides  behave  chemically  and  electrolytically  like  the  chlo- 
rides. As  platinum  is  readily  attacked,  carbon  electrodes  were  used 
in  these  experiments. 

Molybdenum  oxychloride  (M0O2CI2)  is  infusible  at  ordinary  pres- 
sures. It  forms  a  yellow  solution  with  absolute  ether,  which  does 
not  conduct,  but  after  agitating  with  a  few  drops  of  water,  the 
current  passes,  and  the  negative  pole  becomes  coated  with  molybdic 
molybdate.  The  sub-ethereal  layer  of  water  conducts  readily  on 
account  of  the  hydrochloric  acid  present ;  under  the  influence  of  the 
current  it  becomes  intensely  blue,  and  very  soon  thickens  to  a  magma. 
The  oxychloride  is  very  soluble  in  absolute  alcohol,  forming  an  acid 
solution,  which  conducts  with  evolution  of  hydrogen  and  formation  of 
blue  molybdic  molybdate.  The  aqueous  solution  behaves  like  a  hydro- 
chloric acid  solution  of  molybdic  acid.  Chlorine  is  evolved  at  the 
positive  pole,  whilst  the  reducing  action  of  the  liberated  hydrogen  is 
observed  at  the  negative  pole,  so  that  the  solution  becomes  first  green, 
then  blue,  and  some  molybdenum  molybdate  separates,  which,  how- 
ever, dissolves  if  much  water  is  present.  By  the  continued  action  of 
the  current,  molybdenum  trichloride  is  formed,  the  solution  becomes 
brownish-black  and  opaque  in  thick  layers,  and  gives  a  black  precipi- 
tate with  potash.  Green  molybdenum  oxychloride  (M0OCI4)  does 
not  conduct  either  in  the  fused  state  or  in  solution  in  ether,  in  which 
it  dissolves  to  a  red  solution,  becoming  pale-yellow.  Exposed  to  air 
it  becomes  covered  with  a  red  film,  attracts  moisture,  and  gives  off 
hydrogen  chloride.  When  quite  pure  it  dissolves  in  water  with  a 
yellow  colour,  and  the  solution  behaves  towards  the  electric  current 
like  a  hydrochloric  acid  solution  of  molybdic  acid,  but  if  the  oxy- 
chl-oride  (M0OCI4)  contains  even  the  smallest  quantity  of  tetra- 
chloride, molybdenum  molybdate  forms,  and  the  aqueous  solution 
becomes  blue  in  consequence.  The  violet  oxychloride  (M02O3CI6) 
dissolved  in  ether  does  not  conduct,  but  in  aqueous  solution  decom- 
poses and  behaves,  with  the  current,  like  the  other  molybdenum  oxy- 
chlorides. 

Tungsten  hexachloride,  prepared  by  burning  the  metal  in  dry  chlo- 
rine free  from  air,  and  purified  by  repeated  sublimation,  is  a  violet 
crystalline  mass,  which  decrepitates  on  heating,  melts  at  275°,  and 
boils  at  846' 7°.  Tungsten  pentachloride  is  readily  crystalline,  black 
in  colour,  but  with  green  streak  ;  m.  p.  248° ;  b.  p.  275*6°.  Its  vapour 
is  greenish-yellow.  Water  decomposes  it,  with  the  formation  of  the 
bluish-black  oxide.  Tungstic  tetra-  and  tri-chlorides  are  not  fusible. 
The  oxychloride,  WOCI4,  forms  red,  transparent  needles,  melts  at  210°, 
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and  boils  at  227*5°.  The  oxycliloride,  WO2CI2,  decomposes  on  heating. 
None  of  these  tungsten  compounds  conduct. 

Uraniam  tetrachloride  is  only  obtained  free  from  oxy chloride  by 
igniting  an  intimate  mixture  of  uranous  oxide  and  charcoal  in  a  stream 
of  dry  chlorine,  and  allowing  the  products  to  pass  over  a  long  length  of 
ignited  charcoal  before  condensing  in  the  drawn-out  parts  of  the  tube 
arranged  for  the  purpose,  where  the  tetrachloride  collects,  whilst  the 
accompanying  more  volatile  pentachloride  passes  on.  The  fused  salt 
conducts  excellently,  chlorine  is  evolved,  whilst  metallic  uranium  is 
deposited  at  the  negative  pole,  in  peculiar  irregular  particles.  After 
the  action,  the  salt,  when  treated  with  water,  evolves  hydrogen,  and 
yields  a  deep,  dark-red  solution,  leaving  a  small  quantity  of  uranium 
as  an  iron-grey  powder.  The  red  solution  gives  a  black  precipitate 
with  ammonia,  which,  however,  soon  turns  green  with  the  evolution 
of  hydrogen.  The  comparatively  small  yield  of  uranium  is  due  to  a 
secondary  reaction,  resulting  in  the  production  of  the  salt  giving  the 
red  solution.  Uranium  oxy  chloride,  UO3CI2,  conducts  well,  giving  off 
chlorine  with  the  separation  of  black,  crystalline  uranous  oxide. 

The  only  haloid  oxygen  compound  adapted  to  these  experiments  is 
iodic  anhydride;  this  substance  does  not  conduct  in  ethereal  solutions, 
but  does  in  absolute  alcohol.  In  this  case,  however,  no  gas  is  evolved, 
nor  any  iodine  separated ;  it  is  therefore  assumed  that  iodic  acid  and 
ether,  and  subsequently  ethyl  iodate  are  formed.  Aqueous  iodic  acid 
is  an  electrolyte. 

The  chlorides  of  sulphur,  S2CI2  and  SCI2,  do  not  conduct.  Selenous 
chloride,  Se2Cl2,  when  perfectly  dry,  scarcely  conducts  at  all.  Selenium 
tetrachloride  sublimes  without  melting,  and  in  ethereal  solution  does 
not  conduct ;  absolute  alcohol  decomposes  it,  forming  two  layers,  a 
heavy,  oily,  clear  liquid,  with  a  pale-yellow  supernatant  liquid,  which 
reacts  acid,  and  conducts  the  current  moderately  well,  hydrogen  being 
evolved  at  the  negative  pole,  but  as  no  selenium  separates  it  is  sup- 
posed to  form  some  organo- selenium  compound. 

Tellurium  dichloride  melts  at  160°  (uncorr.)  to  a  brownish- black 
liquid,  which  is  an  excellent  conductor,  with  distinct  polarisation 
current.  The  primary  products  of  electrolysis  are  obscured  by 
secondary  reactions  ;  the  tellurium  liberated  at  the  negative  pole  dis- 
solves in  the  dichloride,  whilst  the  chlorine  at  the  positive  pole  forms 
tetrachloride  with  the  dichloride,  and  also  dissolves ;  ultimately  the 
tellurium  and  the  tetrachloride  re-form  the  dichloride.  Tellurium 
tetrachloride  melts  at  209'',  and  is  a  good  conductor;  chlorine  is 
evolved,  and  tellurium  is  precipitated  as  a  black,  flocculent  powder ; 
some  dichloride  forms  as  a  secondary  product.  Tellurium  di-iodide 
melts  at  160°  to  a  black  liquid,  and  is  a  good  conductor;  iodine  and 
tellurium  are  set  free.  On  solidifying,  the  dichloride  forms  a  lead-grey 
mass,  with  metallic  lustre  where  it  comes  in  contact  with  the  glass 
walls  of  the  vessel. 

Manganous  chloride  melts  at  a  red  heat  to  a  reddish-yellow  liquid  ; 
is  a  good  conductor  ;  chlorine  and  manganese  separate,  the  latter  with 
indication  of  crystallisation. 

The  author,  referring  to  the  non-conductivity  of  water  and  hydro- 
chloric acid  individually,    and    to   their   conductivity   when    mixed, 


890  ABSTRACTS  OF  CHEMICAL  PAPERS. 

inclines  towards  Thomsen's  surmise,  that  the  water  and  hydrochloric 
acid  combine  to  form  the  compound  H*01H*0H,  which  on  electrolysis 

+     - 
breaks  up  into  H  CIH'OH.     The  negative  complex  group  may  fonn 
either  chlorine  and  water,  or  regenerate  hydrochloric  acid  with  the 
liberation  of  oxygen.    Experimental  evidence  supports  the  latter  view. 

Dry  fused  ferrous  chloride  is  an  excellent  conductor.  Ferric  chlo- 
ride dissociates  on  heating,  producing  some  ferrous  chloride,  and  there- 
fore conducts,  but  absolutely  dry  ferric  chloride  in  dry  ether  does  not 
conduct ;  if,  however,  the  chloride  is  in  the  slightest  degree  moist,  or 
if  a  few  drops  of  water  be  mixed  with  the  ethereal  solution,  it  becomes 
a  conductor,  and  hydrogen  is  evolved  at  the  negative  pole,  but  no  gas 
comes  off  from  the  positive  pole  ;  with  more  water,  iron  is  deposited, 
but  although  hydrogen  is  evolved  no  ferrous  chloride  forms,  as 
otherwise,  owing  to  its  insolubility  in  ether,  it  would  be  deposited  on 
the  negative  pole,  which  is  not  the  case.  No  chlorine  is  evolved,  as  it 
enters  into  secondary  combination.  Ferric  chloride  is  therefore  not  an 
electrolyte,  but  when  mixed  with  water  it  becomes  one.  This  conver- 
sion the  author  suggests  is  due  to  the  formation  of  a  compound, 
Fe2*Cl6H6*06H6,  corresponding  to  the  compound  supposed  to  be  formed 
with  hydrochloric  acid  and  water.  He  supports  this  suggestion  by 
many  arguments,  and  by  demonstrating  its  accordance  with  the 
experimental  data.  Electrolysis  would  break  it  up  into  the  groups 
+  - 

Fe2  6(C1H*0H),  which  would  fully  explain  the  occurrence  of  many 
secondary  reactions.  Both  cobaltous  and  nickelous  chlorides,  when 
fused,  conduct  the  current  very  well  with  evolution  of  chlorine  and 
deposition  of  the  metal  in  crystalline  form. 

Ruthenium  hexachloride,  RuoCle,  is  infusible  and  insoluble  in  ether, 
somewhat  soluble  in  absolute  alcohol  with  greenish  colour ;  this  solu- 
tion conducts  to  some  extent,  but  hydrogen  only  is  given  off  at  the 
negative  pole.  The  aqueous  solution  of  ruthenium  hexachloride 
reacts  acid  and  conducts  well,  evolving  chlorine  and  hj^drogen,  and 
depositing  the  hydroxide  RuoHgOe.  Ruthenium  tetrachloride  is  not 
known  in  the  free  state  ;  the  dichloride  is  infusible  and  insoluble, 
and  could  therefore  not  be  used  in  these  experiments,  a  remark  which 
applies  to  rhodium  chloride,  prepared  by  heating  that  metal  in  chlo- 
rine, and  to  the  insoluble  iridium  chloride,  IriCle.  Rhodium  chloride, 
Rh2Cl6,  was  prepared  by  precipitating  sodium  rhodium  chloride  with 
soda,  dissolving  the  precipitate  in  hydrochloric  acid,  &c.  This  retained 
some  sodium  chloride,  and  when  fused  at  an  incipient  red  heat  proved 
such  a  good  electrolyte  and  decomposed  with  such  vigour  as  to  take 
fire.  Chlorine  is  evolved  from  the  carbon  positive  electrode,  whilst 
metallic  rhodium  separates  at  the  negative  electrode  of  platinum  wire. 

Palladic  chloride  decomposes  too  readily  to  be  isolated.  Palladous 
chloride  is  dissolved  only  in  traces  by  ether,  but  is  soluble  in  alcohol 
and  in  water.  Both  the  latter  solutions  conduct  well,  with  the  sepa- 
ration of  metallic  palladium.  At  a  red  heat  palladous  chloride  fuses, 
giving  off  some  chlorine,  and  forming  a  corresponding  amount  of 
subchloride.  The  fused  mass  conducts  well;  the  deposited  palladium 
easily  forms  a  thread,  which  soon  extends  from  pole  to  pole,  and  as 
soon  as  the  metallic  circuit  is  complete  the  palladium  thread  glows. 
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Osmium  hexachloride  is  not  known  in  a  free  state.  Osmium  tetra- 
chloride fuses  readily,  but  does  not  conduct.  Osmium  dichloride 
sublimes  without  melting,  but  dissolves  slightly  in  ether,  more  readily 
in  alcohol,  and  very  easily  in  water,  the  latter  solution  soon  undergoes 
decomposition.  The  ethereal  solution  does  not  conduct ;  the  alcoholic 
conducts  slightly  ;  the  aqueous  readily,  and  at  the  negative  pole  an 
osmous  hydroxide  is  deposited,  which  dissolves  in  hydrochloric  acid  to 
a  red  solution.  Platinic  chloride,  as  is  well  known,  decomposes  on 
heating,  and  is  only  very  slightly  soluble  in  dry  ether,  nevertheless 
this  solution  conducts  feebly.  The  solution  of  dry  platinum  chloride 
in  absolute  alcohol  conducts  well,  with  separation  of  platinum  sponge. 
The  aqueous  solution  is  also  an  excellent  conductor,  crystalline 
platinum  separating. 

Germanium  chloride,  GreCli,  is  a  clear,  colourless,  mobile  liquid  of 
sp.  gr.  1"887,  and  boiling  at  86°  ;  it  does  not  conduct  either  at  the 
ordinary  temperature  or  at  the  boiling  point.  D.  A.  L. 

Determination  of  the  Size  of  the  Molecules  of  Salts  from 
the  Electrical  Conductivity  of  their  Aqueous  Solutions.     By 

P.  Walden  (Zeit.  physihal.  Ohem.,  1,  529 — 649). — Ostwald  (this  vol., 
p.  331)  has  shown  that  if  m  is  the  molecular  conductivity  of  a  dilute 
salt  solution,  and  v  the  dilution,  dmjdv  is  of  the  form  Uin^  const., 
where  Ui  is  the  valency  of  the  acid,  and  n^  that  of  the  base.  The 
present  paper  contains  further  experimental  proof  of  this  view,  and 
the  results  of  the  examination  of  a  large  number  of  salts. 

The  first  portion  of  the  paper  contains  the  results  obtained  with 
magnesium  salts.  The  salts  of  monobasic  acids  are  found  to  behave 
very  similarly  to  salts  of  monad  bases  with  bibasic  acids,  the  increase 
in  the  molecular  conductivity  with  increase  in  the  dilution  from  32  to 
1024  being  between  17  and  20.  Salts  with  bibasic  acids  give  an 
increase  of  about  double  this  amount,  as  was  to  be  expected.  The 
salts  of  fumaric  and  maleic  acids  differ  somewhat,  the  former  giving 
32' 7,  and  the  latter  38" 7,  and  a  similar  difference  exists  between  the 
salts  of  mesaconic  and  itaconic  acids,  of  which  the  first  gives  30"2, 
the  second  36 '5.  From  this  a  similar  structure  may  be  argued  for 
fumaric  and  mesaconic  acids  on  the  one  hand,  and  for  maleic  and 
itaconic  acids  on  the  other.  The  salts  of  the  tribasic  citric,  and 
aconitic  acids  form  total  exceptions  from  Ostwald's  rule,  and  the  tetra- 
basic  ferrocyanide  gave  a  number  which  is  somewhat  low. 

In  addition  to  the  salts  of  magnesium,  a  number  of  other  salts 
were  examined.  Potassium  ferricyanide  gave  numbers  which  show 
the  acid  to  be  tribasic,  so  that  the  formula  should  not  be  doubled. 
Barium  dithionate  gives  evidence  of  the  acid  being  bibasic,  and  in 
the  hypophosphite  the  acid  is  a  monobasic  one.  Of  the  three  sodium 
orthophosphates,  only  the  monosodium  salt  gives  a  normal  value,  and 
the  author  concludes  that  it  alone  is  undecomposed  in  solution.  The 
pyrophosphate  also  appears  to  be  decomposed  in  solution,  and  from 
the  measurements  obtained  so  too  are  potassium  dichromate  and 
sodium  pyrosulphite.  in  the  last  of  which,  however,  the  bibasic  cha- 
racter of  the  acid  may  be  recognised.  H.  C. 
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Crystallisation  of  Salts  during  the  Electrolysis  of  their 
Solutions.  By  S.  Pagliani  (Chem.  'Centr.,  1888,  437,  from  Atti.  It. 
Inst.  Veneto  [6],  5,  1181 — 1205). — DurinGf  the  electrolysis  of  solu- 
tions of  copper,  zinc  or  ferrous  sulphates  the  salt  crystallises  on  the 
anode,  when  this  is  made  from  the  corresponding  metal  and  does  not 
exceed  40  sq.  cm.  per  ampere.  When  concentrated  solutions  are 
used,  the  strength  of  the  current  at  the  anode  is  not  the  same  for  the 
different  salts.  The  maximum  value  of  the  strength  of  current,  with 
which  this  phenomenon  occurs,  is,  for  differently  concentrated  solu- 
tions of  one  and  the  same  salt,  the  greater  the  more  dilute  the 
solution  is.  This  value  depends  also  very  much  on  the  temperature, 
as  it  increases  as  the  latter  rises.  The  strength  of  the  current  at  the 
cathode  is  of  no  influence.  J.  W.   L. 

Magnetic  Properties  of  Nickel.  By  H.  Tomlinson  (Phil.  Mag., 
[5],  25,  372 — 379). — A  nickel  wire  is  placed  in  the  centre  of 
primary  and  secondary  coils  consisting  of  copper  wires  surrounded 
with  pipeclay  and  placed  in  an  air-bath,  whose  temperature  is  de- 
termined by  the  resistance  of  a  platinum  coil.  Similar  primary  and 
secondary  coils  without  nickel  wire  are  maintained  at  a  constant  tem- 
perature and  connected  in  series  respectively  with  the  above  coils  and 
with  a  battery.  The  coils  are  so  arranged  that  the  induced  currents 
neutralise  one  another  when  the  nickel  wire  is  omitted.  In  making 
an  experiment,  when  a  fixed  temperature  is  reached,  the  resistances 
of  the  coil  are  made  equal  to  what  they  were  when  cold,  and  the  current 
in  the  primary  is  adjusted  and  opened  and  closed  until  the  deflections 
of  a  reflecting  galvanometer  become  equal.  The  magnetising  force 
was  finally  raised  to  18"183  C.G.S.  The  induced  currents  were  com- 
pared with  those  of  an  earth-coil  rotating  on  a  horizontal  axis.  It 
was  found  that  the  temperature  of  maximum  permeability  is  lower  the 
greater  the  magnetising  force,  whilst  the  temperature  at  w^hich  the 
permeability  vanishes  is  higher  the  greater  the  magnetising  force. 
The  nickel  wire  used  contained  iron.  A  brass  wire  coated  with  pure 
nickel  when  heated  and  placed  between  the  poles  of  an  electromagnet, 
set  itself  axially  with  great  suddenness  as  the  wire  cooled.  The  rate 
of  loss  of  permeability  appears  to  be  greatest  at  a  temperature  of  300°. 

H.  K.  T. 

Recalescence  of  Steel.  By  H.  F.  Newall  (Phil.  Mag.  [5],  25, 
510 — 512). — A  steel  wire  heated  by  an  electric  current  in  a  vacuum 
and  in  nitrogen  gas  showed  unaltered  recalescence,  proving  that  the 
phenomenon  is  not  due  to  chemical  action  or  to  occluded  gashes.  Reca- 
lescence is  also  not  due,  as  suggested  by  Forbes,  to  unequal  conduc- 
tivity at  different  temperatures,  since  a  steel  wire  (0*5  mm.  in 
diameter)  hammered  out  to  0"1  mm.  thickness  still  showed  reglow. 
This  conclusion  is  also  borne  out  by  an  experiment  in  which  a  steel 
rod  was  allowed  to  cool  slowly,  the  temperature  of  the  interior  being 
ascertained  by  means  of  a  platinum-copper  couple.  At  the  moment 
of  recalescence,  the  galvanometer  showed  a  rise  of  temperature. 
Similarly  when  the  rod  was  slowly  heated,  a  fall  of  temperature  was 
observed  at  the  moment  of  darkening.  The  temperature  of  dark- 
ening is  higher  than  that  of  recalescence,  hence  the  electromotive 
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force  produced  when  a  flame  is  moved  along  a  steel  wire  heated  so  as 
to  show  reglow  behind  the  flame  and  darkening  in  front  of  it. 

H.  K.  T. 

Molecular  Heat  of  Solid  Compounds.  By  H.  Kopp  (Ber.,  21, 
1880— 1882).— The  author  has  already  (Abstr.,  1879,  769)  pointed  out 
that  the  elements  carbon,  boron,  and  silicon  form  exceptions  to 
Dulong  and  Petit's  law,  whilst  many  compounds  do  not  conform  to 
the  laws  of  Neumann  and  of  Garnier  and  Cannizzaro,  when  the 
specific  heats  are  considered  as  found  for  the  compounds  in  the  solid 
state  and  nearly  at  the  ordinary  temperature.  It  was  suggested  that 
as  the  elements  carbon,  boron,  and  silicon  obey  Dulong  and  Petit's 
law  at  a  higher  temperature,  the  same  might  hold  good  for  compounds. 
This  view  is  supported  by  recent  experiments  made  with  quartz, 
which  is  shown  by  Pionchon  {Compt.  rend.,  106, 1344)  to  have  the 
sp.  heat  =  0-305  at  400°  to  1000°;  sp.  heat  at  0°  =  0'1737.  The 
mol.  heat  of  silica  (60  x  0*305  =  18*3)  is  nearly  the  same  as  those 
of  analogously  composed  metallic  chlorides : — BaClg  =  18*6  —  18'8, 
CaCl2  =  182,  &c.  The  number  18"3  when  divided  by  3  gives  the 
average  atomic  heat  =  6*1.  N.  H.  M. 

Heats  of  Combustion  of  Pumaric,  Maleic,  and  the  Pyro- 
citric  Acids.  By  W.  Louguinine  (Gompt.  rend.,  106,  1289 — 1291). 
— The  results  obtained  by  means  of  the  caiorimetric  bomb  were  as 
follows  : — 

Pumaric  a,cid 318'1 76   cal. 

Maleic  acid 381*702     „ 

Mesaconic  acid 479*063     „ 

Citraconic  acid 477*867     „ 

Itaconic  acid 476*58       ,, 

The  difference  between  the  heats  of  combustion  of  fumaric  and 
maleic  acids  is  considerable,  and  it  is  evident  that  these  acids  must 
differ  profoundly  in  their  constitution. 

In  the  case  of  the  pyrocitric  acids  the  differences  are  small,  and  it 
follows  that  the  differences  in  their  constitution  must  be  much  less 
profound  than  in  the  case  of  the  first  two  acids. 

Pumaric  acid  is  the  true  homologue  of  the  pyrocitric  acids. 

C.  H.  B. 

Heat  of  Combustion  of  the  Solid  Isomeride  of  Benzene. 
By  W.  LoDGumiXE  {Gompt.  rend.,  106,  1472— 1473).— The  solid 
isomeride  of  benzene  obtained  by  Griner  (Abstr.,  1887,  1033)  was 
burnt  in  the  form  of  small  pastilles  in  the  caiorimetric  bomb.  Heat 
of  combustion  for  1  gram  =  10863*9  cal.  or  for  1  gram-molecule 
847384  cal.  This  value  approximates  somewhat  closely  to  that 
obtained  for  gaseous  propargyl  (853600  cal.),  a  result  which  confirms 
Griner's  supposition  that  they  are  of  similar  constitution,  thus  :  Dipro- 
pargyl,  CHiC-CHo'CHa-CiCH,  and  the  solid  isomeride,  CMeiC'CiCMe. 
The  heat  of  combustion  of  benzene  is  much  lower  and  its  constiturion 
is  essentially  different.  C.  H.  B. 


894  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Heat  of  Neutralisation  of  Ethyl  Cyanomalonate,  Aceto- 
cyanacetate,  and  Benzoylcyanacetate.  By  A.  Haller  and  A. 
GuNTZ  (Compt.  rend.,  106,  1473—1476). — The  heats  of  neutralisation 
were  determined  directly,  or  by  decomposing  the  sodium  or  barium 
derivative  with  sulphuric  acid,  which  precipitates  the  ethereal  salt. 

Ethyl  Cyanomalonate. — Heat  of  neutralisation  by  barium  oxide 
+  2  X  15*0  Cal. ;  by  sodium  hydroxide  -|-15'2  Cal.  These  values 
are  higher  than  the  heat  of  neutralisation  of  hydrochloric  acid  and 
almost  as  great  as  that  of  sulphuric  acid.  It  follows  that  ethyl 
cyanomalonate  is  a  strong  acid.  Its  sodium  salt  is  not  completely 
decomposed  by  sulphuric  acid,  but  equilibrium  is  established  between 
the  acid,  the  ethereal  salt  and  their  respective  sodium-derivatives. 
The  barium  salt  crystallises  with  4  mols.  HgO.  The  heat  of  dissolu- 
tion of  the  anhydrous  salt  is  +2*4  Cal.;  that  of  the  hydrated  salt 
— 4'9  Cal.,  hence  the  heat  of  formation  of  the  solid  hydrate  from  the 
salt  and  solid  water  is  4-1  "6  Cal.  The  heat  of  dissolution  of  the 
sodium  salt  at  10°  is  —2*6  Cal. 

Ethyl  Benzoylcyanacetate. — Heat  of  dissolution  of  the  sodium-de- 
rivative — 2'75  Cal.  If  the  solution  is  mixed  with  sulphuric  acid, 
the  ethereal  salt  is  precipitated,  and  if  sodium  hydroxide  is  added 
imnjediately,  the  precipitate  dissolves  with  development  of  +11*2  Cal. 
If  instead  of  adding  the  alkali  the  liquid  is  allowed  to  remain 
about  10  minutes,  the  precipitated  ethereal  salt  changes  in  appearance 
and  properties,  with  development  of  +36  Cal.  The  heat  of  neutra- 
lisation as  determined  by  treatment  with  sulphuric  acid  is  +11*6  Cal. 
If  the  heat  of  transformation  of  the  ethereal  salt  is  taken  into 
account,  it  is  found  that  the  heat  of  neutralisation  of  the  crystallised 
ethereal  salt  is  +7'85  Cal.  From  these  results  it  follows  that  the 
acid  function  of  ethyl  benzoylcyanacetate  is  less  energetic  than  that  of 
ethyl  cyanomalonate. 

Ethyl  Acetocyanacetate.  —  Heat  of  neutralisation  by  sodium 
hydroxide  +10*5  Cal.  The  precipitated  ethereal  salt  undergoes  a 
transformation  similar  to  that  of  ethyl  benzoylcyanacetate  with 
development  of  +1*75  Cal.  The  acid  function  of  this  ethereal  salt  is 
more  energetic  than  that  of  the  preceding  salt. 

It  is  evident  that  the  acidic  function  of  the  ethyl  salts  of  sub- 
stituted cyanacetic  acids  is  comparable  with  that  of  formic,  oxalic, 
picric,  and  tartaric  acids.  C.  H.  B. 

Specific  Gravity  of  Aqueous  Solutions.  By  T.  Gerlach  (Zeit. 
anal.  Chem.,  27,  271 — 358). — In  groups  of  salts  containing  the  same 
acid  and  of  similar  constitution,  the  specific  gravity  of  solutions  of 
equal  molecular  concentration  (that  is,  containing  an  equal  number 
of  molecules  per  unit  weight  of  water)  increases  with  the  molecular 
weight  of  the  dissolved  salt.  The  contraction  which  occurs  daring 
the  solution  of  a  solid  is  generally  least  for  the  salts  of  greatest 
solubility,  but  to  this  there  are  many  exceptions,  and  in  the  case  of 
certain  ammonium  salts,  expansion  even  occurs  during  solution.  The 
contraction  is  invariably  greater  with  strong  than  with  weak  solutions. 
The  molecular  heat  of  salt  solutions  is  (with  the  exception  of  a  strong 
solution  of  sodium  acetate)  less  that  the  sum  of  the  molecular  heats 
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of  tlie  water  and  salt  separately.  This  modification  of  the  molecular 
heat  is,  as  a  rule,  less  with  strong  solutions  than  with  weak  ones. 
For  solutions  of  equal  molecular  concentration  the  amount  of  tlie 
modification  increases  with  the  molecular  weight  of  the  dissolved  salt. 

The   value   of   the  fraction    ^- -—     increases   with   increased 

sp.  gr.  —  1 

dilution.     The  quotient  obtained  by  dividing  the  specific  gravity  by 

the  specific  heat  increases  with  increase  of  concentration.     For  equal 

molecular  concentration  this  quotient  increases  with  the  molecular 

weight  of  the  salt.  M.  J.  S. 

Molecular  Volumes  of  Aromatic  Compounds.  By  F.  Neubeck 
(Zeit.  physikal.  Chem.,  1,  649 — 666). — The  molecular  volumes  of  a 
series  of  related  compounds  were  determined  ander  difi^erent  pressures 
at  the  corresponding  boiling  points.  The  substances  thus  examined  were 
benzene,  toluene,  xylene,  and  their  nitro-  and  amido-derivatives.  A 
series  of  experiments  was  made  with  each  compound  at  pressures 
varying  from  150  to  760  mm.,  and  in  each  case  a  curve  was  drawn 
with  pressures  as  abscissae  and  molecular  volumes  as  ordinates.  These 
curves  show  that  an  increase  in  the  pressure  is  attended  by  an 
increase  in  the  molecular  volume,  so  that  if  the  pressure  increase 
from  P  to  AP,  there  will  be  a  corresponding  increase  of  Av  in  the 
molecular  volume,  but  always  so  that  in  the  units  taken  At'  is  smaller 
than  AP  ;  or,  in  other  words,  the  molecular  volume  increases  less 
rapidly  than  the  vapour- tension. 

A  divergence  of  the  curves  as  the  distance  from  the  axis  of 
ordinates  is  increased,  shows  that  the  difference  between  the 
molecular  volumes  of  two  compounds  becomes  greater  with  rising- 
pressures.  But  by  a  comparison  of  these  differences  for  different 
pressures,  it  is  seen  that  those  regularities  which  have  been  estab- 
lished for  one  pressure  still  hold  good  at  any  other. 

It  further  appears  that  the  influence  which  an  additional  substitut- 
ing group  has  on  the  molecular  volume  of  a  benzene  compound, 
depends  on  the  position  which  it  takes  up  relatively  to  the  group 
already  present.  If  it  takes  up  a  para-position,  its  influence  is  about 
the  same  as  when  entering  into  benzene  alone,  but  it  is  greater  than 
this  in  the  meta-position,  and  greater  still  in  the  ortho.  The  assump- 
tion that  each  constituent  of  a  compound  has  a  definite  molecular 
volume  is  not  absolutely  correct,  and  therefore,  also,  the  representa- 
tion of  the  molecular  volume  of  a  compound  as  the  sum  of  those  of 
its  constituents.  Among  isomeric  compounds,  the  para  have  the 
greatest  and  the  ortho  the  least  molecular  volumes,  and  the  difference 
between  those  of  the  para  and  meta  is  less  than  between  those  of  the 
met  a  and  ortho.  H.  C. 

Molecular  Constitution  of  Dilute  Solutions.  By  M.  Planck 
(Zeit.  physikal.  Chem.,  1,  577 — 582  ;  compare  this  vol.,  p.  780). —  In  a 
former  paper  {Ann.  Phys.  Chem.  [2],  32,  499)  the  author  has  shown 
that  if  in  any  dilute  solution  n  is  the  n amber  of  molecules  of  the 
dissolved  substances,  tiq  the  number  of  molecules  of  the  solvent,  Oq  the 
freezing  point  of  the  solvent,  and  0  that  of  the  solution  in  absolute 
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temperature,  and  finally  Qo  the  latent  heat  of  fusion  of  one  molecule 
of  the  solvent,  the  lowering  of  the  freezing  point  of  the  solution  is 
On  —  6  =  OlnjQnno.  From  this  expression  the  value  for  the  molecular 
reduction  of  the  freezing  point  may  be  deduced,  T  =  M(^o  —  ^)  = 
1"97  O'luM/qonoMo,  where  qo  is  the  latent  heat  of  fusion  and  Mo  the 
molecular  weight  of  the  solvent,  and  M  the  molecular  weight  of  the 
dissolved  substance.  The  molecular  reductions  thus  calculated  for 
acetic  and  formic  acids,  benzene,  nitrobenzene,  and  water  agree  with 
those  observed  by  Raoult. 

The  author  further  points  out  that  the  expression  riM,  which  should 
be  equivalent  to  the  mass  of  the  dissolved  substance,  will  only  be 
correct  as  long  as  that  substance  possesses  the  molecular  weight  M. 
If  combination  or  dissociation  of  the  molecules  originally  present  take 
place,  then  the  mass  of  the  dissolved  substance  becomes  generally 
nM/i,  where  i  is  less  than  unity  if  combination  takes  place  and 
greater  than  unity  in  the  case  of  dissociation.  The  introduction  of  i 
into  the  above  expression  leads  to  results  similar  to  those  obtained  by 
Yan't  Hoff  (this  vol.,  p.  780).  H.  C. 

Dissociation  of  Substances    Dissolved    in   Water.      By   S. 

Aerhbnius  {Zeit.  pJiysihal.  Ghem.,  1,  631 — 648). — Exceptions  to  Van' fc 
Hoff's  law  for  osmotic  pressure  in  solutions  (this  vol.,  p.  778),  in 
cases  where  the  pressure  is  greater  than  it  theoretically  should  be,  may 
be  explained  on  the  assumption  that  the  molecules  of  the  dissolved 
salt  have  undergone  dissociation.  In  the  case  of  electrolytes,  the 
Clausius  hypothesis  assumes  a  partial  dissociation  of  the  salt  into  its 
ions  to  have  taken  place,  and  could  it  be  ascertained  to  what  extent, 
it  would  still  be  possible  to  apply  Yan't  Hoft's  law  for  calculating  the 
osmotic  pressure. 

The  author  has  termed  the  molecules  of  an  electrolyte  which 
may  be  assumed  to  exist  dissociated  in  solution  the  "  active " 
molecules,  and  the  rest  which  remain  intact  ihe  "  inactive,"  and  the 
ratio  between  the  number  of  active  molecules  and  the  sum  of  the 
active  and  inactive,  the  "activity  coefficient,"  a  (Lodge's  dissociation 
ratio).  This  number  is  the  ratio  between  the  actual  molecular  con- 
ductivity of  the  solution  and  the  limiting  value  which  it  approaches 
with  increasing  dilution,  a  being  known,  Yan't  Hoff's  coefficient  i, 
the  ratio  between  the  osmotic  pressure  which  a  substance  exercises 
and  that  which  it  would  exercise  if  composed  solely  of  inactive 
molecules,  may  be  calculated.  For  i  is  equal  to  the  sum  of  the 
inactive  molecules  and  the  number  of  ions,  divided  by  the  whole 
number  of  active  and  inactive  molecules.  Hence  if  m  is  the  number 
of  inactive  and  n  that  ot  active  molecules,  and  Jc  the  number  of  ions 
into  which  each  active  molecule  separates,  then  i  =  (m  +  l-n)j{m  -f-  n) 
or  since  t^  =  nl{m  4-  n)  then  i=.\  -\~  (h  —  !)«.  The  other  method  of 
calculating  i  is  that  given  by  Yan't  Hoff,  and  consists  in  dividing  the 
observed  molecular  reduction  in  the  freezing  point  of  water  produced 
by  the  substance  by  18*5. 

A  table  is  drawn  up  of  the  values  of  i  for  a  large  number  of  salts 
calculated  by  both  the  above  methods,  and  it  shows  a  general  agree- 
ment between  the  two.     From  this  the  author  argues  the  truth  of  his 
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assampbion  of  the  dissociation  of  substances  dissolved  in  water,  on 
which  the  calculation  is  based.  He  concludes  that  Van't  Hoff's  law 
holds  for  all  substances,  the  exceptions  being  due  to  dissociation,  and 
that  dissociation  of  electrolytes  always  takes  place  in  solution, 
increasing  in  amount  with  the  dilution  until  in  an  infinitely  dilute 
solution  only  active  molecules  occur. 

In  the  second  portion  of  the  paper  he  enters  into  a  discussion  of 
the  other  properties  of  solution  with  reference  to  their  bearings  on 
the  above  views.  H.  0. 

Hydrates  of  Gases.  By  H.  W.  B.  Roozeboom  (Gompt.rend.,  106, 
1292 — 1293). — A  claim  for  priority  over  de  Forcrand  and  Yillard  (this 
vol.,  p.  644).  The  author's  papers  may  be  found  in  Bee.  Trav.  GJiim., 
vols.  3,  4,  5,  and  6.  C.  H.  B. 

Hydrates  of  Hydrogen  Sulphide  and  Methyl  Chloride.    By 

DE  FoECRAND  and  YiLLARD  (Gompt.  rend.,  106,  1402 — 1405). — The 
apparatus  employed  for  the  determination  of  the  composition  of  these 
compounds  consists  of  a  strong  bulb  of  150  c.c.  capacity,  into  the  neck 
of  which  is  fused  a  vertical  tabe  reaching  to  the  bottom  of  the  bulb. 
Attached  laterally  to  the  neck  of  the  bulb  is  a  bent  tube  with  a  bulb 
of  15  to  16  c.c.  capacity,  terminating  in  a  tube  drawn  out  to  a  point. 
40  to  50  grams  of  mercury  and  0'2  to  0*6  gram  of  water  is  intro- 
duced into  the  side  bulb  and  some  mercury  is  poured  into  the 
larger  bulb  until  it  closes  the  opening  of  the  vertical  tube.  A  current 
of  the  gas  is  passed  into  the  apparatus  until  all  the  air  is  expelled; 
the  drawn-out  end  of  the  bulb  is  sealed,  and  the  passage  of  the  gas  is 
continued  until  the  apparatus  is  filled  with  gas  at  a  pressure  of  a  few 
centimetres  above  that  of  the  atmosphere.  It  is  then  cooled  to  0°  and 
the  pressure  of  the  gas  measured.  A  part  of  the  side  bulb  is  now 
cooled  below  0°,  and  crystals  of  the  hydrate  begin  to  form.  Mercury 
is  poured  down  the  vertical  tube,  from  a  quantity  previously  weighed, 
in  order  to  maintain  the  pressure,  and  the  mercury  in  the  side  bulb  is 
repeatedly  agitated  in  order  to  break  up  the  layer  of  crystals.  When 
the  crystals  have  become  quite  dry,  the  absorption  of  gas  ceases,  and 
after  the  height  of  the  mercury  has  remained  constant  for  several 
hours,  the  pressure  is  readjusted.  The  volume  of  gas  absorbed  is 
measured  by  the  quantity  of  mercury  which  has  been  added.  The 
apparatus  is  now  placed  in  a  warm  room,  when  the  crystals  melt  with 
evolution  of  gas,  which  expels  the  mercury  through  the  vertical  tube. 
The  side  bulb  containing  mercury  and  water  is  detached  and  weighed, 
then  dried  and  weighed  again,  the  loss  in  weight  giving  of  course  the 
quantity  of  water. 

In  this  way  it  was  found  that  the  hydrate  of  hydrogen  sulphide 
has  the  composition  SHg  +  VHgO,  and  the  hydrate  of  methyl  chloride 
the  composition  MeCl  +  QHaO.  C.  H.  B. 

Hydrate  of  Methyl  Chloride.  By  de  Forcrand  and  Villard 
(Gompt.  rend.,  106,  1857 — 1359). — The  following  values  were  ob- 
tained for  the  tension  of  dissociation  measured  from  760  mm. : — 

Temp 0-0°       0-5       0-9         2*4       4-8       6-5       8-0       10*5 

Pressure..      -449  -426  -411    -344  -203  -73   4-6-5  +336 
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Temp 12-5°     14-35     14'5      149     15-5     16*2     175     19o 

Pressure..   +648  1065  1083  1208  1368  1513  1920  2382 

Temp 20-1°         20*4         21-0         22-0 

Pressure..      2750         2927       2996        3134 

The  tension  is  equal  to  760  mm.  at  +7'3.  Up  to  20*6  only  water 
and  crystals  of  the  hydrate  are  present,  but  at  this  temperature  some 
of  the  methyl  chloride  separates  in  oily  drops  on  the  surface  of  the 
water,  although  some  crystals  of  the  hydrate  remain  undecomposed. 
At  20'9  the  crystals  are  entirely  decomposed  and  the  drops  of  methyl 
chloride  volatilise.  Tlie  curve  representing  the  tensions  of  the 
hydrate  and  Regnault's  curve  for  the  tension  of  methyl  chloride 
intersect  at  about  20*5.  C.  H.  B. 

Osmose  through  Precipitated  Diaphragms.    By  G.  TAMMA^'N 

(Ann.  Phijs.  Gliem.  [2],  34,  299 — 315). — If  a  solution  is  separated 
from  a  portion  of  the  same  solvent  by  a  precipitated  diaphragm  which 
does  not  allow  the  substance  in  solution  to  pass  through  it,  then  the 
osmotic  coefficient  of  the  solution  is  represented  by  the  quantity  of 
the  solvent  which  flows  through  unit  area  of  the  diaphragm  in  unit  time. 
If  at  the  temperature  of  observation,  the  vapour-pressure  of  the  dis- 
solved substance  is  zero,  the  values  of  the  osmotic  coefficient  of  the  solu- 
tions, with  similar  diaphragms,  will  be  proportional  to  the  amounts  by 
which  their  vapour-pressures  are  lowered.  From  this  it  would  follow 
that  solutions  having  equal  osmotic  coefficients  would  also  have  equal 
vapour-pressures.  The  author  has  been  for  some  time  engaged  on  a 
series  of  experimental  investigations  with  a  view  of  testing  the  truth 
of  this  relation,  and  in  the  meantime  Van  t'Hoff  has  shown  (this  vol., 
p.  778),  from  thermodynamic  considerations,  that  no  osmose  can  take 
place  between  solutions  which  have  equal  vapour-pressures. 

The  author  found  that  Pfeffer's  method  of  observation  ( Osmotisclie 
Untersiich.,  1887,  15)  was  not  trustworthy,  owing  to  the  liability  to 
change  in  the  state  of  the  diaphragm.  The  method  employed  in 
the  present  research  is  based  on  the  observation  of  phenomena 
depending  on  changes  in  refrangibility  of  portions  of  the  solutions  on 
opposite  sides  of  the  diaphragm,  due  to  changes  in  density  produced 
by  osmotic  currents. 

A  large  number  of  diaphragms  were  tried,  but  the  only  satisfactory 
ones  consisted  of  ferrocjanide  of  zinc  and  ferrocyanide  of  copper 
formed  by  the  contact  of  salts  of  zinc  or  copper  with  solutions  of 
ferrocyanide  of  potassium. 

Some  of  the  experiments  seemed  to  indicate  that  the  vapour- 
pressure  of  a  solution  of  potassium  ferrocyanide  is  increased  when  a 
portion  of  zinc  ferrocyanide  is  dissolved  in  it. 

Both  the  diaphragms  were  found  to  be  permeable  to  potassium 
chloride  and  nitrate,  but  impermeable  to  the  sulphate. 

The  copper  ferroc3^anide  diaphragm  was  also  found  to  be  permeable, 
against  the  direction  of  the  osmotic  current,  to  carbamide,  ethyl  and 
propyl  alcohols,  and  ethyl  acetate  ;  and  impermeable,  against  the  direc- 
tion of  the  current,  to  barium  chloride,  ammonium  sulphate,  cane-  and 
grape-sugar,  salicin,  isobutyl  alcohol,  and  chloral  hydrate. 

From  experiments  on  a  number  of  mixtures,  the  author  found  that 


GENERAL  AND  PHYSICAL  CHEMISTRY.  899 

in  general  tlie  lowering  of  the  vapour-pressnre  was  sensibly  equal  to 
the  sum  of  the  amounts  by  which  the  vapour-pressures  of  the  con- 
stituents would  be  lowered  separately,  but  there  were  some  decided 
exceptions  to  the  rule,  namely,  the  lowering  of  the  vapour-pressure  of 
mixtures  of  ammonium  sulphate  and  copper  sulphate,  barium 
chloride  and  copper  chloride,  and  potassium  chloride  and  copper 
chloride  was  found  to  be  greater  than  it  would  be  if  this  relation  held 
good.  The  author  illustrates  the  results  of  his  experiments  by  a 
number  of  isosmotic  curves,  in  which  the  ordinates  represent  the 
molecular  concentration  of  the  solution  of  potassium  ferrocyanide,  and 
the  abscissae  the  molecular  concentration  of  the  salt  compared  with 
it.  In  the  case  of  simple  metallic  salts,  he  finds  that  these  curves 
agree  with  similarly  drawn  curves  of  equal  vapour-pressure,  proving 
the  truth  of  the  law  that  solutions  which  have  equal  osmotic  co- 
efficients have  equal  vapour- pressures. 

The  isosmotic  curves  for  the  different  organic  substances  (dissolved  in 
solutions  of  copper  sulphate)  investigated  were  found  to  agree  very 
closely,  and  their  deviations  from  a  mean  curve  representing  the 
whole  of  them  were  within  the  limits  of  experimental  error. 

This  seems  to  show  that  the  osmotic  coefficient  does  not  depend 
on  whether  the  substance  in  solution  is  a  solid  or  a  liquid,  but  this  is 
not  true  for  the  vapour-pressure,  and  therefore  a  solution  of  potassium 
ferrocyanide  cannot  have  the  same  vapour-pressure  as  isosmotic  solu- 
tions of  ethyl  ether,  ethyl  alcohol,  and  propyl  alcohol.  If  then  two 
solutions  are  isosmotic  the  molecular  motions  of  the  common  solvent 
must  be  equal,  and  if  the  substance  in  solution  is  a  solid  the  vapour- 
pressure  may  be  taken  as  a  measure  of  the  molecular  motion,  so  that 
isosmotic  solutions  of  such  substances  have  equal  vapour-pressures. 
If  a  liquid  is  dissolved  in  a  liquid,  then  at  the  freezing  point  the 
vapour-pressure  of  the  solution  and  the  solidified  solvent  will  certainly 
not  be  equal,  but  the  molecular  motion  of  the  solvent  must  be  the 
same  for  the  solid  and  liquid  portions,  and  therefore  isosmotic  solu- 
tions of  liquids  must  have  equal  freezing  points. 

If  the  lowering  in  the  freezing  point  and  in  the  vapour-pressure  of 
a  solution  are  proportional  to  the  percentage  of  substance  in  solution, 
the  quotient  of  the  molecular  lowering  of  the  freezing  point  of  two 
solutions  must  be  equal  to  that  of  their  isosmotic  concentration,  and 
the  author  gives  a  table  comparing  the  latter  quotients  obtained  from 
his  own  experiments  with  the  quotients  of  the  molecular  lowering  in 
the  freezing  points  according  to  Raoult  (Gumpt.  rend.,  94,  1517), 
the  values  for  potassium  ferrocyanide  being  taken  as  the  standard  4Df 
comparison,  and  the  agreement  appears  to  be  sufficiently  close  to 
justify  the  conclusion.  G.  W.  T. 

Constitution  of  Solutions.  By  F.  Rudoeff  (Ber.,  21,  1882— 
1885;  compare  this  vol.,  p.  342). — Diffusion  experiments  made  with 
6  per  cent.,  10  per  cent.,  and  13" 5  per  cent,  (saturated)  solutions 
of  potassium  copper  sulphate  show  that  the  decomposition  of  the 
double  salt  does  not  depend  on  the  degree  of  concentration,  the 
decomposition  being  nearly  the  same  in  each  case.  If,  however, 
coarsely  powdered  salt  is  put  into  the  diaphragm  so  that  the  solution 
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will  remain  concentrated,  or  nearly  so,  a  diflferent  resnlt  is  obtained ; 
the  dift'usate  contained  to  100  parts  of  copper  an  average  of  183'9 
of  potassium  instead  of  287'0,  273"9,  and  280*8,  obtained  as  means  of 
tbe  three  other  experiments.  With  solutions  of  ammonium  mag- 
nesium sulphate,  potassium  chrome  alum,  ammonium  manganese 
sulphate,  and  ammonium  cupric  chloride,  similar  results  were 
obtained.  N.  H.  M. 

Absorptive   Power   of  Colloid   Substances.      By  J.  M.  van 

Bemmelen  (Landio.  Versuchs-Stat.,  35,  69 — 136).     See  p.  985. 

Rate  of  the  Reaction  between  Marble  and  Hydrochloric 
Acid.  By  J.  J.  Boguski  (Zeit.  physihal.  Chem.,  1,  558 — 564). — The 
author  finds  that  experiments  conducted  at  different  temperatures 
cannot  be  compared  on  account  of  tlje  change  in  the  surface  of  the 
marble.  At  a  temperature  of  about  19 — 21°  the  rate  of  the  reaction 
is  proportional  to  the  concentration  of  the  acid,  at  0°  it  increases  more 
slow^ly,  at  50°  more  rapidly  than  the  concentration.  Thus  if  v  be  the 
rate  of  the  reaction  and  y  the  concentration,  at  20°  v  =  ky,  at  50"^  y 
must  be  raised  to  some  power  greater,  at  0°  to  one  less  than  unity. 

Much  appears  to  depend  on  the  viscosity  of  the  solution.  Thus  the 
reaction  is  far  less  rapid  with  hydrochloric  acid  dissolved  in  glycerol 
than  in  water,  and  less  rapid  in  water  than  in  alcohol.  H.  C. 

Rate  of  the  Reaction  between  Iceland  Spar  and  Acids.    By 

W.  Spring  {Bull.  Soc.  Glum.,  49,  3— 11).— The  rate  of  the  reaction 
between  Iceland  spar  and  acids  was  determined  by  the  same  method 
as  that  described  in  the  case  of  marble  (Abstr.,  1887,  882).  The 
volume  of  acid  employed  was  such  that  the  reaction  ceased  after  the 
evolution  of  522  c.c.  (760  mm.,  15°)  of  carbonic  anhydride.  The  spar 
was  examined  (1)  in  the  direction  of  cleavage,  (2)  in  a  direction 
parallel  with,  and  (3)  in  a  direction  perpendicular  to  the  principal 
axis,  with  the  following  results  : — 

(1.)  All  surfaces  of  cleavage  dissolve  wdth  the  same  rapidity  when 
treated  with  10  per  cent,  hydrochloric  acid  at  15°,  35°  and  55°,  other 
conditions  being  equal.  Between  15°  and  35°  the  rapidity  of  solution 
varies  in  proportion  to  the  concentration  of  the  acid,  but  at  55°  the 
rapidity  diminishes  more  quickly  than  the  concentration.  At  each  of 
the  three  temperatures,  after  the  evolution  of  350  c.c.  of  carbonic 
anhydride,  the  rapidity  of  solution  diminishes  so  quickly  that  practi- 
cally the  reaction  may  be  considered  as  null  after  the  evolution  of 
400  c.c.  at  15°  and  35°,  and  425  c.c.  at  55° ;  the  concentration  of  the 
acid  is  then  2*34  per  cent,  and  1'86  per  cent,  respectively.  Iceland 
spar  is  only  attacked  with  extreme  slowness  by  2  per  cent,  hydrochloric 
acid.  For  each  of  the  three  temperatures,  the  rapidity  of  solution  is 
less  than  in  the  case  of  marble,  and  the  difference  increases  slowly, 
but  regularly,  with  the  temperature.  The  law  of  solubility  is  the 
same  for  Iceland  spar  as  for  marble,  the  temperature  being  the  same, 
but  in  the  case  of  the  former  the  reaction  does  not  commence  until  the 
hydrochloric  acid  has  attained  a  concentration  of  2'34  per  cent.  Unless 
special  precautions  are  taken,  the  rapidity  of  the  reaction  appears  to 
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reach  its  maximum  only  after  the  production  of  50  to  75  c.c.  of  gas, 
owing  to  absorption  of  gas  by  the  liquid.  The  rapidity  of  solution  is 
the  same  in  hydrochloric,  nitric,  and  hydriodic  acids  of  equivalent 
strengths,  but  in  hydrobromic  acid  the  rapidity  of  solution  exceeds 
that  in  the  above-named  acids  in  proportion  to  the  concentration, 
so  that  the  difference  tends  to  become  null  as  the  concentration 
diminishes. 

(2.)  The  rapidity  of  the  reaction  with  faces  cut  parallel  to  the 
principal  axis  is,  at  15°,  practically  the  same  as  with  faces  of  cleavage, 
but  at  35°  it  is  1''23  times,  and  at  55°  it  is  1*28  times  greater  on  the 
average,  so  that  above  a  certain  temperature  the  rapidity  of  solution 
no  longer  diminishes  in  proportion  to  the  temperature. 

(3.)  With  faces  cut  perpendicular  to  the  principal  axis,  the  rapidity 
of  solution  is  greater  than  in  the  preceding  case.  At  15°  the  rapidity 
diminishes  in  proportion  to  the  concentration,  at  35°,  and  especially  at 
55°,  the  rapidity  diminishes  very  slowly  until  about  one-tenth  of  the 
theoretical  quantity  of  gas  has  been  evolved,  the  rate  of  solution  then 
decreases  more  rapidly,  and  finally,  after  about  one-fifth  of  the  acid 
is  used  up,  becomes  proportional  to  the  concentration  of  the  acid. 
The  rapidity  of  the  reaction  increases,  therefore,  during  a  certain 
time,  in  spite  of  a  decrease  in  the  strength  of  the  acid,  just  as  is  the 
case  with  marble,  and  this  phenomenon  is  not  in  any  way  due  to  the 
absorption  of  gas  by  the  liquid  at  the  commencement  of  the  reaction. 

From  a  comparison  of  the  results  obtained  in  the  last  two  cases, 
it  seems  that  a  certain  relation  exists  between  the  chemical  activity 
of  a  substance  and  its  optical  elasticity  in  a  given  direction. 

F.  S.  K. 

Rate  of  Formation  of  Ethereal  Salts.  By  'N.  Menschtjtkin 
{Zeit.  physihal.  Ohem.,  1,  611 — 630). — The  determination  of  the  rate 
of  formation  of  acetates  from  different  alcohols  in  benzene  solutions, 
gave  the  following  comparative  values  for  the  constants  of  velocity, 
that  of  methyl  alcohol  being  taken  as  100  : — 


Methyl  alcohol 
Ethyl 

Propyl       „ 
Butyl 

Isobutyl     ,, 
Heptyl       „ 


Primary  Alcohols. 

100-0 
47-9 


45-6 
44-1 
38-1 
37-3 


Octyl  alcohol  . .  . . 
Tetradecyl  alcohol 
Hexdecyl         „ 
Octodecyl        ,, 
Myricyl  „ 


Allyl  alcohol    27-2 

a-Methylallyl  alcohol. .      25'2 


Unsaturated  Primary  Alcohols. 

Benzyl  alcohol. 


Dimethyl  carbinol  ....      14' 1 
Methyl  ethyl  carbinol  .      11*6 


Secondary  Alcohols. 


Methyl   hexyl    carbinol 
Methyl  allyl         „       • . 


35-8 
27-6 
25-5 
23-2 
16-5 


26-6 


8-7 
61 


Tertiary  Alcohol. 
Trimethyl  carbinol,  0"8. 
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From  this  table  it  will  be  seen  that  the  values  for  the  constants  are 
greatest  for  the  primary  alcohols,  and  that  again  among  these  they  are 
greater  for  the  saturated  than  for  the  unsaturated  alcohols.  In 
homologous  series  an  increase  in  the  molecular  weight  is  found  to  be 
attended  with  a  decrease  in  the  value  of  the  constant,  which  decrease 
is,  however,  not  the  same  for  each  CHj-group  added. 

The  effect  of  varying  the  solvent  in  which  the  reaction  takes  place 
is  to  materially  alter  the  value  of  the  constant.  Thus  putting  the 
value  of  the  constant  for  isobutyl  alcohol  in  benzene  solution  as  unity, 
we  get  in  xylene  solution  1*37,  and  in  hexane  solution  2*18,  and  with 
the  value  for  isopropyl  alcohol  in  benzene  as  unity,  we  get  in  xylene 
1'25,  and  in  hexane  2'07.  H.  C. 

Equivalents  of  the  Elements.  By  Delauney  (Compt.  rend.,  106, 
1405 — 1407). — If  the  equivalent  of  hydrogen  is  taken  as  unity,  the 
equivalents  of  the  other  elements  are  represented  by  the  expression 

-J- y/ 6^—70"^,  in  which  N  and  n  are  whole  numbers,  the  value  of  n 

being  0,  1,  2,  3,  or  4.  The  calculated  numbers  agree  fairly  well  with 
the  actual  determinations.  The  elements  may  be  divided  into  groups 
or  families   according  to  the  values  of  n,  but  the  same  element  may 

fall  into  two  or   even  three  families.      The  omission   of  —  merely 

3  ^ 

changes  the  unit  of  equivalence,  and  hence  only  the  simplified  expres- 
sion v^5i_^2  need  be  considered. 

The  author  imagines  the  existence  of  a  primitive  molecule  com- 
posed of  5  atoms  revolving  at  diff'erent  distances  round  a  central  atom 
after  the  manner  of  planets  round  a  sun.  If  such  a  system  is  pene- 
trated by  a  group  of  atoms,  all  tangent  to  one  another,  the  opposite 
directions  of  their  motions  will  give  rise  to  a  stress  which  will  result 
in  an  agglomeration  of  the  atoms.  C.  H.  B. 

A  Certain  Atomic  Hypothesis.  By  K.  Peaeson  (Cambridge 
Fhil.  Trans.,  14,  71 — 120). — This  paper  is  one  of  very  great  interest 
to  chemists,  but  in  its  original  form  would  probably  repel  them  by  its 
masses  of  mathematical  formulae.  The  author  points  out  that  the 
view  which  regards  the  physical  universe  as  a  continuous  medium,  is 
rapidly  displacing  the  old  molecular  hypothesis.  Certain  portions  of 
this  medium  are  supposed  to  be  differentiated  from  the  rest,  to  be 
indestructible,  and  to  possess  internal  energy  and  also  external  energy 
(of  translation).  Vortex  atoms  are  an  example  of  this.  This  new 
point  of  view  reduces  all  the  phenomena  of  physics  to  problems  in 
hydrodynamics,  and  the  explanation  of  all  mutual  actions  of  atoms  is 
sought  in  the  motion  existing  in  the  medium.  The  constant  recurrence 
of  the  same  types  of  equations  in  all  branches  of  physics  thus  receives 
a  new  meaning.  Great  light  has  been  thrown  on  this  view  by  the 
experiments  of  Bjerknes  of  Christiania,  who  showed  that  spherical  sub- 
stances oscillating  in  a  fluid  medium  act  like  magnetic  molecules  with 
axes  in  the  directions  of  oscillation,  whence  he  gave  the  name  of 
hydromagnetism  to  the  phenomena.  Neglecting  rotations,  the  motion 
of  an  atom  will  consist  of  vibration  and  translation.     If  the  vibra- 
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tions  are  of  the  same  kind  as  those  to  which  light  is  due,  the  velocity 
of  translation  due  to  planetary  motion  in  space  may  be  neglected  in 
comparison  with  the  rate  at  which  a  point  on  the  surface  of  an  atom 
is  capable  of  moving.  In  a  former  paper  {Quart.  Journ.  Math.,  20, 
77)  the  author  has  shown  that  the  expression  for  the  energy  of  a 
system  of  two  atoms  contains  four  significant  terms.  The  first  involves 
only  vibrations,  perhaps  analogous  to  those  which  produce  heat  and 
light.  The  second  involves  only  oscillations,  perhaps  analogous  to 
those  which  produce  magnetic  phenomena.  The  third  and  fourth 
involve  both  vibrations  and  oscillations,  and  may  possibly  give  rise  to 
phenomena  involving  relations  between  light  and  magnetism.  In  the 
first  place,  the  author  supposes  no  "  hydromagnetic  "  oscillations  to 
exist,  so  that  only  vibrations  have  to  be  considered.  For  simplicity 
in  the  mathematical  treatment  he  supposes  the  atoms  to  be  spherical 
and  the  vibrations  to  consist  of  pulsations  of  the  entire  surface. 

When  the  atoms  are  free,  these  pulsations  will  consist  of  a  definite 
number  of  beats  of  fixed  periods,  and  as  there  seems  reason  to  believe 
that  a  gas  at  low  pressure,  and  not  too  hot,  gives  only  one  bright  line, 
it  is  probable  that  each  atom  has  only  one  period  of  free  vibration. 

The  constraint  due  to  the  approach  of  other  atoms  would  ultimately 
give  a  continuous  range  of  beats  corresponding  with  the  observed 
change  in  the  spectrum  of  a  rare  gas  gradually  changing  to  a  solid. 
A  molecule  may  consist  either  of  like  or  unlike  atoms,  and  its  pulsa- 
tions may  be  either  free  or  forced,  but  those  of  its  constituent  atoms 
must  necessarily  be  forced.  The  free  pulsations  of  a  molecule  may 
have  no  apparent  relation  to  those  of  its  atoms,  just  as  the  spectrum 
of  a  compound  gas  has  no  obvious  relation  to  the  spectra  of  its  con- 
stituents, and  a  substance  consisting  of  like  atoms  may  exist  in  various 
molecular  states,  each  with  its  own  spectrum. 

In  the  hydrodynamical  investigation  of  these  pulsating  spherical 
atoms,  the  author  assumes  the  existeace  of  a  velocity-potential,  and, 
therefore,  that  there  is  no  rotational  motion  of  the  ether  outside  the 
atoms.  As  the  surface- condition,  he  assumes  the  velocity  of  the  fluid 
normal  to  the  surface  of  the  atom  to  be  equal  to  the  normal  velocity 
of  the  surface.  He  then  considers  the  case  of  2  atoms,  and  the 
resulting  equation  admits  of  solution  in  the  ordinary  manner  in  a 
series  of  zonal  harmonics.  The  form  of  the  expression  thus  obtained 
suggests  the  generalisation  of  considering,  instead  of  simple  pulsations, 
polar  vibrations  symmetrical  about  the  line  of  centres.  These  would 
be  the  forced  vibrations  in  one  atom  produced  by  free  pulsations  in  the 
other.  The  kinetic  energy  of  the  fluid  is  next  determined.  To  obtain 
the  kinetic  and  potential  energies  of  an  atom,  some  hypothesis  has  to 
be  made  about  its  nature,  and  the  author  makes  the  assumption  that 
it  is  a  solid,  elastic  sphere.  A  curious  result  then  comes  out.  The 
vibrations  of  the  fluid  are  found  to  have  the  effect  of  increasing,  by 
a  definite  amount,  the  quantity  expressing  the  mass  of  the  atom,  so 
that  if  the  atoms  were  without  actual  mass,  they  would  still  have  an 
apparent  mass  due  to  the  vibrations  of  the  fluid.  The  same  would 
apply  to  a  linear  motion  of  atoms  in  the  ether,  but  in  either  case,  in 
order  to  produce  the  vibrations,  the  atoms  or  their  surfaces  must 
possess  potential  energy.      An  atom  might,  therefore,  be  the  one  im- 
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material  thing  in  the  universe,  consisting  of  a  perfect  vacuum  (even 
as  to  ether)  in  the  boundary  of  which  potential  energy  in  some 
manner  resides. 

Suppose,  now,  that  the  distance  between  the  atoms  is  so  great  that 
they  have  no  mutual  action.  Then  we  can  determine  the  free  vibra- 
tions produced  by  a  "  single  pole  "  disturbance,  if  the  atom  is  dis- 
turbed, and  then  left  to  vibrate  freely  in  the  ether.  Assume  the 
free  vibration  to  be  a  pulsation,  and  it  will  correspond  with  the 
single  bright-line  vibration.  Then  it  appears  that  if  the  actual 
mass  of  the  atom  is  not  zero,  the  potential  energy  resident  in  the 
surface  must  contain  a  factor  determined  by  the  mechanical  struc- 
ture of  the  atom,  depending  on  its  elasticity,  for  example.  The  period 
will,  therefore,  probably  depend  on  the  density,  or  on  the  radius,  or  on 
both. 

Now,  according  to  Lockyer  (Studies  in  Spectrum  Analysis,  143), 
"  There  is  a  noteworthy  connection  between  the  atomic  weight  of 
metalloids  and  the  region  of  the  spectrum  where  their  lines  appear 
under  similar  conditions."  A  careful  examination  of  the  position  of  the 
single  bright  lines  and  of  the  atomic  weights  of  different  substances 
might  thus  throw  some  light  on  the  mechanical  structure  of  atoms. 

It  should  be  noted  that  the  natural  pulsations  of  an  atom  are  of 
greater  importance  than  its  other  free  vibrations,  because  the  latter 
will  be  about  different  sets  of  poles  in  different  atoms,  so  that  when 
the  atoms  after  collision  pass  beyond  the  sphere  of  mutual  action, 
these  vibrations  will  not  have  a  common  direction  as  in  the  case  of 
the  pulsations,  so  that  they  will  produce  less  effect  on  ihe  ether. 

The  free  vibrations  of  a  pair  of  mutually  acting  atoms  are  next 
considered,  and  it  is  found  that  a  new  set  of  periods  is  introduced 
which  are  functions  of  the  distance  between  the  atoms.  If  this  dis- 
tance is  great,  these  periods  do  not  differ  much  from  that  of  free 
vibration  of  either.  There  will  thus  be  a  number  of  periods  grouped 
about  the  natural  periods.  If  they  correspond  with  light  vibrations, 
we  should  expect  the  spectrum  lines  to  spread  out  into  bands  when 
the  atoms  of  a  gas  are  brought  nearer  together.  When  the  distance 
becomes  very  small,  the  vibrations  of  any  pair  will  differ  considerably 
from  the  free  vibrations  of  either,  and,  as  they  depend  on  the  dis- 
tance, they  will  vary  from  pair  to  pair,  so  that,  ultimately,  there  will 
be  a  continuous  spectrum.  Again,  if  a  chemical  combination  con- 
sisted of  two  atoms  in  close  union,  we  should  not  expect  the  spectrum 
to  consist  of  their  separate  spectra  superposed. 

In  the  case  of  three  or  more  atoms,  the  consideration  of  polar  vibra- 
tion presents  great  difficulties,  so  the  author  here  considers  pulsations 
only.  He  arrives  at  the  conclusion  that  a  gas  composed  of  molecules, 
each  containing  three  different  atoms,  will,  when  at  low  pressure  and 
not  too  high  temperature,  have  a  spectrum  consisting  in  part  of  two 
bright  lines,  one  nearer  to  the  violet  and  the  other  nearer  to  the  red 
than  any  bright  line  due  to  the  component  atoms  pulsating  freely. 
He  finds  that  the  more  nearly  the  pulsation  periods  of  two  atoms 
agree,  the  more  intense  will  be  the  vibrations  of  the  molecule  formed 
by  their  union. 

For  a  molecule  composed  of  three  atoms,  of  which  two  only  are 
alike,  he  finds  that  there  will  be  two  bright  lines  equidistant  on  each 
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side  of  the  line  due  to  the  like  pair,  and  one  bright  line  farther  from 
this  line  than  the  original  line  due  to  tlie  unlike  atom. 

For  a  molecule  consisting  of  three  similar  atoms,  there  will  be  two 
bright  lines  nearer  to  the  violet,  and  one  nearer  to  the  red  than  that 
due  to  the  atoms,  and  if  the  atoms  are  equidistant,  the  two  former 
will  coincide. 

For  a  molecule  consisting  of  two  atoms  of  different  periods  there 
will  be  two  bright  lines,  one  nearer  the  violet  and  the  other  nearer  the 
red  than  the  originals. 

For  a  molecule  consisting  of  two  atoms  of  equal  periods,  there  will 
be  two  bright  lines,  the  lower  further  towards  the  red  than  the  upper 
one  towards  the  violet. 

In  the  case  of  three  similar  and  equidistant  atoms,  the  line  nearer  to 
violet  will  be  brighter  than  in  the  case  of  two  atoms.  This  suggests 
experiments  on  spectra  of  the  same  element  in  different  molecular 
conditions,  such  as  oxygen  and  ozone. 

It  is  also  shown  that  the  dissociation  of  a  diatomic  molecule  ought 
to  be  accompanied  hj  a  greater  generation  of  heat,  the  nearer  the 
single  bright  line  is  to  the  violet  end  of  the  spectrum ;  for  example, 
the  fundamental  line  of  hydrogen  should  be  nearer  the  violet  than 
that  of  carbon. 

The  author  then  proceeds  to  consider  a  number  (p)  of  mutually 
reacting  atoms  of  different  kinds,  and  he  shows  that  the  spectrum  of 
the  combination  may  be  deduced  when  the  single  bright  lines  given 
by  the  component  atoms  are  known. 

It  is  shown  that  the  sum  of  the  squares  of  the  periods  of  pulsation 
(whether  under  mutual  action  or  free)  is  always  constant,  and  as  a 
special  case,  if,  owing  to  the  effect  of  pressure  or  temperature,  an 
element  gives  p  spectral  lines  instead  of  a  single  bright  line,  then  the 
sum  of  the  squares  of  the  periods  corresponding  with  the  p  bright 
lines  is  equal  to  p  times  the  square  of  the  period  corresponding  with 
the  single  bright  line. 

In  calculating  a  theoretical  spectrum,  the  author  points  out  that  we 
must  not  expect  always  to  have  as  many  bright  lines  as  there  are 
atoms  in  the  combination,  as  some  of  them  may  fall  in  the  invisible 
portions  of  the  spectrum. 

Since  the  periods  of  a  combination  depend  on  the  central  distances 
between  the  component  atoms,  a  combination  of  atoms  oscillating 
about  a  mean  position  would  give  a  fluted  spectrum. 

Again,  if  there  are  a  great  number  of  atoms  at  each  instant  within 
the  sphere  of  mutual  action,  there  will  be  a  great  number  of  pulsa- 
tions corresponding  with  all  the  central  distances,  and  the  complexity 
of  these  lines  may  make  them  appear  like  bands,  and  so  give  rise  to 
a  fluted  spectrum.  This  would  be  more  or  less  the  case  for  an  element 
not  in  a  molecular  state,  and  the  atoms  of  which  come  very  close 
together. 

By  considering  the  number  of  atoms  within  a  sphere  of  given 
radius,  it  is  easily  seen  that  if  the  spectrum  of  an  element  has,  say, 
300  lines  at  the  ordinary  pressure,  it  will  have  not  more  than  seven 
lines  at  1/64  of  the  ordinary  pressure,  and  before  the  pressure  falls  to 
1/125  it  will  only  give  one  line,  supposing  the  temperature  to  remain 
constant,  and  that  the  ultimate  atoms,  supposed  uniform,  have  only 
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one  free  pulsation.  This  appears  snggestive  in  relation  to  the  spec- 
trum of  iron.  It  is  assumed,  of  course,  that  the  ultimate  atoms  of  the 
element  are  uniform  and  have  only  one  free  pulsation. 

The  difference  between  the  spectrum  of  a  mixture  and  of  a  chemical 
combination  introduces  the  idea  of  atoms  united  into  groups.  The 
forces  between  the  constituent  atoms  are  called  chemical  forces,  those 
between  groups  or  molecules  at  small  distances  molecular  forces,  at 
great  distances  gravitational  forces. 

To  see  what  light  the  theory  throws  on  these  three  kinds  of  forces, 
the  author  considers  the  expression  for  the  total  kinetic  energy  of 
atoms  and  fluid,  and  supposes  only  pulsations  without  polar  vibrations. 
He  also  assumes  that  the  linear  velocities  of  the  atoms  are  not  of  a 
magnitude  comparable  with  those  supposed  to  produce  magnetic 
phenomena. 

Chemical  Forces. — The  consideration  of  two  atoms  in  the  same 
molecule,  then,  leads  to  the  result  that  the  atomic  force  between  them 
must  vary,  partly  as  the  inverse  cube,  and  parti}'  as  the  inverse  fifth 
power  of  their  central  distances.  For  molecular  union,  the  force  must 
be  attractive,  which  leads  to  the  condition  that  the  product  of  the 
potential  energy  coefficient  by  the  intensity  of  free  pulsation  must  be 
greater  for  the  atom  having  the  greater  free  period.  When  the 
central  distance  is  large  relatively  to  the  atomic  radii,  the  forces  of 
chemical  combination  vary  as  the  inverse  cube.  For  two  equal  atoms 
the  law  is  the  same,  provided  the  pulsations  are  of  equal  intensity ;  if 
not,  the  force  is  made  up  of  the  inverse  square,  cube,  fourth  and 
fifth  powers  of  the  distance,  the  second  always  repulsive,  and  the 
others  attractive  or  repulsive,  and  it  is  found  that  unless  a  decrease 
in  the  period  denotes  a  decrease  in  the  atomic  radius,  the  force  of 
chemical  combination  will  increase  as  the  periods  decrease,  so  that  a 
molecule  giving  lines  in  the  violet  will  be  more  stable  than  one  giving 
lines  in  the  red. 

The  author  has  not  been  able  to  determine  whether  the  equilibrium 
in  a  diatomic  molecule  is  statical  or  whether  one  atom  describes  an 
orbit  about  the  other.  Whether  the  former  is  possible  except  for 
atoms  in  contact  depends  on  their  internal  structure,  about  which  we 
know  nothing.  In  the  case  of  two  unlike  atoms,  or  of  two  like  atoms 
having  equal  pulsation  amplitudes,  describing  a  relative  orbit,  the  latter 
is  not  in  general  a  closed  curve,  so  that  permanent  union  would  be 
impossible.  The  author  thinks  it  probable  that  the  nature  of  the 
equilibrium  may  depend  on  the  molecular  state  of  a  body.  For 
example,  the  molecules  of  a  rare  gas  may  be  in  dynamical  equilibrium, 
describing  orbits  about  each  other,  while  those  of  solids  may  be  in 
statical  equilibrium. 

Consider  y  unlike  atoms  in  a  molecule.  Let  the  chemical  intensity 
be  defined  as  the  product  of  the  potential  energy  coefficient  into  the 
intensity  of  free  pulsation,  and  let  the  difference  of  the  chemical 
intensities  divided  by  the  difference  of  the  squares  of  the  periods  be 
called  the  chemical  coefficient.  Then  it  is  found  that  the  atoms  will 
attract,  and  can  therefore  form  a  molecule,  if  this  coefficient  is 
positive,  whilst  if  it  is  negative  they  will  repel.  When  ax  and  a^  are 
the  radii  of  two  atoms,  and  ti  and  to  the  potential  energy  coefficients, 
the  force  between  the  two  atoms  is  found  to  be — 
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Chemical  coefficient         647r*afa| 
(Central  distance)^  T^Ta 

which  the  author  calls — 

Chemical  affinity 
(Central  distance)^* 

A  knowledge  of  the  chemical  affinity  for  every  pair  of  j?  atoms 
would  enable  us  to  determine  the  possibility  of  the  _p  atoms  uniting  to 
form  a  molecule,  and  also  the  stability  of  the  molecule  if  it  could  be 
formed. 

Suppose  a  third  atom  to  be  added  to  a  pair  already  in  combination. 
Let  2t/i/i  and  27r/t'2  be  tlie  periods,  and  Ii  and  I3  the  chemical 
intensities  of  the  combined  atoms  ;  and  let  ^ttJv^  and  I3  represent  the 
same  quantities  for  the  third  atom.  Suppose  t'l  greater  than  1^2?  and, 
therefore,  Ii  less  than  I2.  Then  tlie  following  results  are  obtained  : — 
Case  I,  V3  greater  than  vi. 

Combination  is  possible  if  I3  is  less  than  I2  or  Ii,  as  the  third  atom 
is  attracted  by  both  the  combined  atoms.  If  I3  is  greater  than  either 
lo  or  Ii  combination  is  impossible,  as  the  third  atom  is  repelled  by 
both.  If  I3  lies  between  I2  and  Ii  the  third  atom  is  attracted  by  one 
and  repelled  by  the  other.  Let  A12  be  the  chemical  affinity  between 
the  two  combined  atoms,  A13  and  A23  those  between  the  combined  and 
uncombined,  and  let  712,  713,  723  be  the  distances  between  the  atoms. 
Then  if  —^13/7^3  is  less  than  A23/723  the  third  atom  will  remain  in 
the  combination.  If  Aio/ryf^  jg  j^gg  ^i^g^^^  _Ai3/7^3  the  first  atom  will  be 
turned  out  of  the  combination  and  the  third  substituted  for  it,  form- 
ing a  new  stable  diatomic  molecule.  If  Ai2/7i2is  greater  than  —A  13/713 
the  third  atom  will,  as  in  the  last  case,  attract  the  second  and  repel 
the  first,  but  the  first  will  remain  in  the  combination,  so  that  the 
molecule  will  contain  two  mutually  repelling  atoms  united  by  a  third 
atom  attracting  both  of  them,  so  that  the  result  will  be  an  unstable 
molecule.  Molecules  of  this  character  give  rise  to  unstable  and 
explosive  compounds. 

Other  cases  in  which  1/3  lies  between  vi  and  v.,,  and  in  which  it  is 
less  than  either,  give  results  of  the  same  character.  The  investiga- 
tions appear  to  indicate  that  it  would  be  impossible  for  an  element  in 
its  dissociated  state,  that  is,  with  its  atoms  not  in  molecular  union,  to 
break  up  a  diatomic  compound  in  such  a  manner  that  all  these 
elements  should  be  dissociated.  The  law  indicated  in  this  case  is 
easily  generalised. 

The  author  points  out  that  the  results  which  have  been  considered 
show  that  his  theory  would  make  all  questions  of  chemical  combina- 
tion or  decomposition  one  simply  of  calculation,  if  the  free  pulsation 
of  every  elementary  atom  coald  be  observed,  and  chemical  intensities 
and  affinities  tabulated. 

Molecular  Forces. — In  a  gas  at  ordinary  pressure  and  density  the 
atoms  in  each  molecule  may  be  considered  to  be  executing  forced  pulsa- 
tions under  the  influence  of  the  other  atoms  of  the  same  molecule,  but 
independently  of  the  atoms  in  other  molecules.  On  this  supposition 
the  author  shows  that  the  force  between  two  molecules  will  vary 
partly  as  the  inverse  square,  and  partly  as  the  inverse  fifth  power  of 
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tlieir  central  distance.  The  latter  will  always  be  attractive ;  the 
former  will  also  be  attractive  provided  like  atoms  in  like  molecules 
are  pulsatini^  in  the  same  phase,  and  also  for  certain  other  rela- 
tions between  the  phases,  which,  however,  are  of  too  arbitrary  a 
character  to  be  at  all  probable.  Now  a  solid  always  gives  a  gas 
composed  of  like  molecules,  so  that  the  cohesion  of  a  solid  must  be 
due  to  molecular  and  not  to  chemical  forces,  and  therefore  it  is  im- 
possible to  suppose  the  forces  between  molecules  partly  repulsive. 
Thus  it  seems  probable  that  like  atoms  in  like  molecules  must  really 
be  pulsating  in  the  same  phase,  and  this  receives  independent  confirma- 
tion from  considerations  founded  on  the  undulatory  theory  of  light ; 
the  author,  therefore,  assumes  it  to  be  true. 

Every  term  of  the  intensity  of  this  attractive  force  contains  as  a 
factor  the  reciprocal  of  the  square  of  some  period  of  the  molecular 
pulsations.  Let  27r/n  be  the  period  of  a  molecular  pulsation,  a  the 
radius  of  an  atom,  then  it  is  reasonable  to  assume  that  a^n"^  will  in- 
crease with  n,  and  in  this  case  it  follows  that  the  molecular  forces  will 
be  greatest  for  substances  which  give  bright  lines  nearest  to  the 
violet,  so  that  their  force  of  cohesion,  or  toughness,  when  in  a  solid 
state  will  be  greatest,  or  the  toughness  of  pure  metals  should  be  in  the 
same  order  as  the  rates  of  vibration  corresponding  with  their  single 
bright  lines. 

The  conclusion  that  like  atoms  in  like  molecules  must  be  pulsating 
in  the  same  phase  is  found  to  apply  also  to  free  atoms,  or  atoms  which 
are  not  in  molecular  union  with  other  atoms,  but  when  the  free  pulsa- 
tion is  altered  to  a  forced  one,  the  phase  may  be  changed,  it  being 
then  required  only  that  the  alteration  should  be  a  function  of 
atomic  radius  /  central  distance,  and  should  vanish  with  this  quantity. 

When  a  substance  is  under  constant  conditions,  the  chemical  affinity 
cannot  be  supposed  to  vary  greatly  from  molecule  to  molecule,  so  that 
not  only  the  phases,  but  the  amplitudes  of  the  atomic  pulsations  of 
the  molecules  must  be  very  much  alike  for  the  corresponding  atoms 
of  different  molecules. 

Although  the  action  of  a  single  atom  on  another  vanishes  when 
their  distance  is  great  in  comparison  with  the  atomic  radii,  neverthe- 
less a  great  number  of  atoms  may  produce  a  considerable  total  effect 
on  a  single  atom,  even  when  at  comparatively  great  distances  from  it, 
provided  their  effect  is  to  produce  a  wave  in  the  ether  of  the  same,  or 
nearly  the  same,  period  as  the  free  period  of  the  single  atom. 

The  amplitude  of  the  free  pulsation,  or,  in  the  case  of  an  atom  in  a 
molecule,  the  amplitude  of  the  forced  pulsation,  not  differing  greatly 
in  period  from  that  of  the  free  pulsation,  will  be  most  affected.  This 
change  of  amplitude  will  affect  the  chemical  intensity  of  the  atom, 
and  therefore  the  chemical  affinity  of  each  pair  of  atoms,  which 
explains  the  physical  and  chemical  effects  of  waves  of  different 
periods  (chemical,  light,  and  heat  waves),  as  they  alter  the  chemical 
intensities  of  the  atoms,  the  chemical  affinity  between  the  atoms  of  the 
same  molecule,  and  also  the  molecular  forces  acting  between  the 
different  parts  of  the  substance. 

If  magnetism  and  electricity  consist  in  oscillations  of  the  ultimate 
atoms  they  will  not  affect  their  pulsations  directly,  but  they  will  do 
so  indirectly  by  altering  their  distances.     When,  however,  atoms  are 
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pulsating  freely,  alterations  in  the  atomic  distances  have  no  effect  on 
the  pulsations,  so  that  according  to  the  author's  theory  magnetism 
and  electricity  should  have  no  effect  on  the  spectra  of  completely 
dissociated  gases. 

It  should  be  noted  that  the  state  of  a  substance  will  not  be  fully 
defined  by  the  nature  of  the  atoms  and  of  the  manner  in  which  they 
are  united  to  form  molecules,  for  the  condition  of  a  molecule  at  any 
moment  will  be  a  function  of  the  ether  disturbance  in  its  neighbour- 
hood, so  that  the  physical  and  chemical  properties  of  a  body  will 
depend  on  the  state  of  the  neighbouring  ether.  If  the  exact  nature  of 
the  ether  disturbance  in  the  neighbourhood  of  a  molecule  at  any 
moment  could  be  ascertained,  every  property  of  the  molecule  could  be 
determined  without  reference  to  other  molecules. 

Gravitational  Forces. — The  motion  of  translation,  or  oscillatory 
motion  of  two  molecules,  gives  rise  to  a  force  of  magnetic  character 
between  them.  Now  it  is  difficult  to  imagine  any  effect  from  the 
rotation  of  a  spherical  molecule  in  a  perfect  fluid,  and  even  if  the  mole- 
cules are  ellipsoidal  it  is  found  that  the  effect  of  their  rotation  is  not  to 
produce  a  mutual  action  of  the  nature  of  gravitation.  The  explanation 
of  gravitation  must  therefore  be  sought  in  the  pulsations. 

The  author  finds  that  if  the  law  of  gravitation  holds  for  all 
atoms,  then  every  atom  must  have  at  least  one  pulsation  of  common 
period  and  phase  with  every  other.  He  also  arrives  at  the  conclusion 
that  all  the  atoms  in  the  universe  must  have  begun  to  pulsate  at  the 
same  moment.  He  finds  that  the  force  of  gravitation  is  not  exactly 
mass/ (distance) ^  but  a  certain  function  of  the  constitution  of  the  two 
bodies  divided  by  the  square  of  the  distance.  In  solid  substances  this 
may  be  almost  exactly  equal  to  the  product  of  their  masses,  but  in 
some  cases  it  may  vanish,  as  for  instance  in  the  case  of  two  gases 
vibrating  freely  and  having  no  common  period  of  pulsation.  This 
would  not  open  the  possibility  of  a  substance  being  without  weight,  for 
since  all  solids  and  liquids  give  continuous  spectra  they  must  have 
pulsation  periods  in  common  with  one  or  more  of  the  periods  of  every 
other  substance.  It  would,  however,  lead  to  the  result  that  the  density 
of  a  substance  if  measured  by  the  attraction  exerted  between  it  and 
another  substance,  would  vary  to  some  extent  according  to  the  sub- 
stance selected  as  a  standard  of  comparison.  As  a  matter  of  fact  very 
different  results  have  been  obtained  by  different  methods  for  the  mean 
density  of  the  earth,  the  values  ranging  from  less  than  5  up  to  Q)'Q,  and 
even  in  Baily's  experiments  the  average  mean  density  obtained  from 
experiments  with  balls  of  one  substance  on  the  torsion  rod,  di^ered 
from  the  results  obtained  when  balls  of  another  material  were  used. 

The  author  shows  that  change  in  the  atomic  conditions  of  a  substance 
need  not  affect  the  w^eight.  In  the  cases  which  he  considers  it  is 
found  that  the  conditions  for  the  weight  to  remain  unaltered  lead  to 
relations  previously  proved  to  be  true.  The  theory,  however,  leads  to 
the  result  that  the  weight  of  a  substance  must  be  increased,  though  the 
increase  may  be  very  minute,  by  absorption  of  light  or  heat,  as  the 
effect  of  this  will  be  to  increase  the  amplitude  of  the  pulsations. 
These  discrepancies  with  what  are  considered  well  established  physical 
facts  may  indicate  that  the  pulsations  are  insufficient  alone  to  explain 
gravitation,  and  that  this  may  depend  also  on  the  shape  of  the  atoms, 
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and  on  the  nature  of  their  vibration,  or  more  probably  on  the  nature  of 
the  medium  in  which  they  are  vibrating.  If,  for  example,  the  ether  is 
not  a  perfect  fluid,  there  may  be  something  of  the  nature  of  skin- 
friction  between  the  atoms  and  the  ether,  and  in  that  case  it  is  possible 
that  gravitation  may  be  due  to  rotation  of  the  atoms. 

The  theory  discussed  in  this  paper  is  certainly  one  of  great  interest 
and  suggestiveness,  and  appears  to  throw  great  light  on  many 
problems  lying  on  the  borderland  of  chemistry  and  physics.  The  few 
discrepancies  which  have  been  noted  are  not  surprising,  as  practically 
nothing  is  known  about  the  nature  of  the  ether.  Some  of  the  pheno- 
mena of  light  appear  to  lead  to  the  conclusion  that  it  is  a  perfect 
fluid,  as  assumed  in  the  preceding  paper,  whilst  others  appear  to 
require  it  to  have  the  properties  of  a  very  elastic  solid. 

G.  W.  T. 

Note. — Sir  William  Thomson  has  pointed  out  {Baltimore  Lectures 
on  Molecular  Dynamics)  that  there  is  no  contradiction  involved  in 
supposing  the  ether  to  act  like  a  perfectly  elastic  solid  for  vibrations 
executed  in  the  100  or  1600  billionth  of  a  second,  and  yet  to  bo 
highly  mobile  to  substances  moving  at  a  rate  of,  say,  20  miles  a  second, 
and  points  out  as  an  illustration  that  a  tuning-fork  can  be  made  of 
Burgundy  pitch  when  the  period  is  a  small  fraction  of  a  second,  yet 
a  bullet  will,  by  its  own  weight,  penetrate  several  inches  into  it  in  six 
months. 

It  should  be  borne  in  mind  that,  as  stated  on  page  903,  the  spheri- 
cal form  of  the  atoms  is  assumed  simply  to  facilitate  the  mathematical 
analysis,  and  the  author,  in  a  letter  to  the  abstractor,  points  out  that 
if  the  atoms  are  of  any  other  shape,  provided  they  are  capable  of 
changing  their  external  form,  and  especially  their  size,  their  treat- 
ment as  pulsating  spheres  will  probably  give  a  first  approximation  to 
the  true  theory.  G.  W.  T. 

Lecture  Experiment.  By  B.  F.  Oettel  (Chem.  Zeit.,  11,  1601). 
— A  small  heap  of  finely  powdered  potassium  chlorate  supported  on  a 
piece  of  filter-paper  on  a  tripod  is  saturated  with  a  solution  of  phos- 
phorus in  carbon  bisulphide.  As  soon  as  the  latter  evaporates,  the 
mass  explodes  with  loud  report  and  clouds  of  smoke.  D.  A.  L. 
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Relative  Values  of  Atomic  Weights  of  Hydrogen  and 
Oxygen.  By  J.  P.  Cooke  and  T.  W.  Richards  {Amer.  Chem.  J.,  10, 
191 — 196). — It  was  suggested  by  Rayleigh  (this  vol.,  p.  643)  that  the 
balloon  used  for  weighing  hydrogen  (this  vol.,  p.  647)  suffered  com- 
pression when  exhausted  of  air ;  the  air  buoyancy  was  thus  unknow- 
ingly diminished,  and  the  apparent  weight  of  hydrogen  thereby  reduced 
below  its  true  value.  The  shrinkage  was  determined  by  weighing  the 
globe  under  water  after  it  had  been  nearly  filled  with  water  and  then 
exhausted  at  the  pump,  and  again  after  its  vacuous  space  had  been 
filled  with  air.  The  contraction  due  to  exliaustion  amounted  to  about 
1'6  c.c,  and  the  consequent  average  correction  to  be  added  to  the 
amount  of  hydrogen  is  0*00198  gram,  whence  the  corrected  atomic 
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weiglit  of  oxygen  =  15'869,  and  the  composition  of  water  is  oxygen 
(Dumas)  88-864  +  0-0044,  and  hydrogen  (Cooke  and  Richards) 
11-193  ±  0-0011,  total  100-057.  There  is  therefore  in  Dumas'  or  in 
the  authors'  method  some  constant  source  of  error  to  account  for  the 
excess  of  0*057  per  cent.  That  the  hydrogen  was  not  perfectly  burnt, 
as  suggested  by  Rayleigh,  seems,  for  several  reasons  given,  improbable  ; 
the  balance  and  weights  were  verified,  and  an  allowance  was  made  for 
the  air  dissolved  in  the  water  weighed. 

The  correction  now  made  for  the  shrinkage  of  the  glass  balloon  by 
decreased  pressure  has  not  before  been  made,  and  it  obviously  must 
be  applied  to  all  determinations  of  gas  or  vapour-densities  hitherto 
made,  and  to  all  atomic  weight  determinations  of  any  kind  which 
involve  the  calculation  of  the  weight  of  a  measured  volume  of  any 
gas  or  vapour ;  except,  however,  in  the  case  of  hydrogen  the  correc- 
tion will  be  inconsiderable.  H.  B. 

Potassium  Hypoiodite.  By  C.  M.  van  Deventer  and  H.  L.  van't 
HOFF  (Chem.  Gentr.,  1888,  862 — 363,  from  Maandhl.  Naturivetenscli.^ 
14,  98). — That  potassium  hypoiodite  is  contained  in  a  solution  of  iodine 
in  potassium  hydroxide,  provided  the  solution  is  made  in  the  cold,  is 
shown  by  the  fact  that  it  behaves  quite  differently  to  one  which  has 
been  heated  and  then  allowed  to  cool.  When  to  a  cold  solution  of 
iodine  in  potash,  alcohol  is  added,  iodoform  is  formed  in  large  quantity, 
whilst  in  a  cold  solution,  which  has  previously  been  heated,  the  brown 
colour  has  disappeared,  and  alcohol  does  not  generate  any  iodoform. 
Another  proof  is  contained  in  the  fact  that  a  far  greater  quantity  of 
iodoform  is  formed  when  iodine  is  added  to  a  solution  of  potassium 
hydroxide  in  alcohol  than  when  alcohol  is  added  to  a  solution  of 
iodine  in  potassium  hydroxide.  In  the  latter  case,  the  hypoiodite  is 
partly  converted  into  iodate,  whilst  in  the  former  the  potassium 
hypoiodite  can  react  with  the  alcohol  when  first  it  is  formed. 

J.  W.  L. 

Colloidal  State  of  Sulphides.  By  C.  Winssinger  {Bull.  8oc. 
Chim.,  49,  452 — 457). — By  employing  one  of  the  following  methods, 
all  the  sulphides  which  were  examined,  except  manganese  sulphide, 
were  obtained  in  the  colloidal  state.  (Compare  Spring  and  de  Bock, 
this  vol.,  pp.  227,  228).  (1.)  The  precipitated  sulphide  is  washed  by 
decantation  with  pure  cold  water  or  a  dilute  solution  of  hydrogen 
sulphide;  as  the  impurities  are  removed,  the  sulphide  gradually 
becomes  soluble  and  finally  dissolves  completely.  (2.)  The  sulphide 
is  formed  in  a  solution  so  dilute  that  all  extraneous  compounds  can  be 
removed  by  dialysis  before  the  sulphide  becomes  insolable.  (3.)  The 
sulphide  is  formed  in  a  liquid  without  the  introduction  of  any 
substance  capable  of  causing  coagulation. 

Mercuric  sulphide,  prepared  by  precipitating  a  dilute  solution  of  a 
mercuric  salt  with  hydrogen  sulphide,  was  treated  by  the  first  method. 
The  concentrated  solution  thus  obtained  is  black  and  opaque,  but  a 
dilute  solution  is  brown  with  a  slightly  greenish  tint  by  reflected  light, 
A  sufficiently  dilute  solution  can  be  boiled  until  the  whole  of  the 
hydrogen  sulphide  is  expelled,  or  it  can  be  kept  for  more  than  a 
month,  without  undergoing  any  alteration.     Colloidal  zinc  sulphide 
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is  easily  obtained  by  the  first  method,  or  bypassing  hydrogen  sulphide 
through  water  containing  pure  zinc  hydroxide  in  suspension.  The 
solution  is  slightly  opalescent,  and  can  be  boiled  until  the  whole  of 
the  hydrogen  sulphide  is  expelled  without  undergoing  change  ;  when 
boiled  for  a  longer  time  the  salphide  is  precipitated,  but,  after  cooling, 
it  is  readily  redissolved  when  a  stream  of  hydrogen  sulphide  is  passed 
through  the  solution.  A  dark-brown  solution  of  tungsten  trisulphide 
is  obtained  when  a  little  more  dilute  hydrochloric  acid  than  is  neces- 
sary to  saturate  the  alkali  is  added  to  a  solution  of  sodium  thiotung- 
state.     The  solution  can  be  filtered  through  paper. 

A  solution  of  molybdenum  sulphide,  prepared  by  adding  an  excess 
of  dilute  acetic  acid  to  a  solution  of  potassium  thiomolybdate  and 
dialysiug,  coagulates  when  filtered  through  paper.  Colloidal  indium 
sulphide  is  obtained  when  a  stream  of  hydrogen  sulphide  is  passed 
through  an  aqueous  solution  of  the  hydroxide  ;  the  dark  golden-yellow 
solution  can  be  freed  from  hydrogen  sulphide  by  boiling,  but  it  is 
coagulated  by  acetic  acid  or  salts. 

The  sulphides  of  thallium,  lead,  bismuth,  platinum,  gold,  palladium, 
and  silver  were  prepared  in  the  colloidal  state  by  the  second  method  ; 
they  all  form  reddish-brown  solutions.  Solutions  of  the  sulphides  of 
gold  and  silver  can  be  kept  for  more  than  two  months  without  change. 
Very  dilute  solutions  of  the  sulphides  of  iron,  nickel  and  cobalt  were 
obtained  by  the  second  method ;  they  are  greenish-brown,  oxidise 
very  readily,  and  are  very  prone  to  coagulation. 

All  the  solutions,  with  the  exception  of  that  of  zinc,  give  very 
similar  absorption-spectra ;  a  dark  band  extends  from  the  extremity 
of  the  violet  to  the  green,  where  it  gradually  disappears  ;  the  extreme 
end  of  the  red  is  faintly  obscured,  and  the  whole  visible  spectrum  is 
only  very  slightly  luminous.  The  spectra  of  the  sulphides  of  indium 
and  cadmium  (compare  Prost,  this  vol.,  p.  653)  can  be  readily  dis- 
tinguished ;  they  are  more  luminous,  and  the  dark  band  ceases  more 
abruptly  in  the  region  of  the  green. 

The  facility  with  which  the  sulphide  of  an  element  can  be  obtained 
and  retained  in  the  colloidal  state  seems  to  be  a  function  of  the  atomic 
weight  of  the  element.  ,  F.  S.  K. 

Sodium  Dithiopersulphate.  By  A.  Villiers  (Compt.  rend.,  106, 
1354 — 1356). — In  the  preparation  of  this  salt  (this  vol.,  p.  649)  it  is 
not  necessary  to  cool  the  solution  with  ice.  The  crystals  may  be 
separated  from  admixed  trithionate  by  exposing  the  mixture  to  air. 
The  trithionate  effloresces  and  the  unaltered  crystals  of  the  dithio- 
persulphate are  easily  picked  out.  Tetrathionate  is  produced  in 
addition  to  the  other  two  salts,  and  it  is  possible  that  the  reactions 
take  place  in  accordance  with  the  equations :  2Na-.S203  +  3S0i  = 
l^nS^Oe  +  Na^SaOe,  and  2NaoS203  +  880^  =  Na^SiOe  +  Na^SiOe.  _ 

Sodium  dithiopersulphate  crystallises  in  anhydrous,  rhombic  prisms 
with  the  faces  w  terminated  by  acute  bevels  formed  by  the  faces  e, 
the  angles  being  mm  130°-2  ;  eiP.,^  86°-10  ;  em  108°.  When  the  salt 
crystallises  at  a  low  temperature,  it  combines  with  2  mols.  H>0.  The 
anhydrous  crystals  do  not  alter  w^hen  exposed  to  air,  but  melt  at  about 
125°   and  intumesce  at   140°,  giving  ott'  sulphurous   anhydride  and 
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leaving  a  residue  which  contains  a  sulphate  and  free  sulphur,  but  no 
alkaline  sulphide.  The  hydrated  salt  decomposes  slowly  in  the  cold 
and  rapidly  when  heated,  with  evoluLion  of  sulphurous  anhydride  and 
formation  of  the  trithionate.  Sulphurous  anhydride  has  no  action  on 
the  trithionate  at  the  ordinary  temperature. 

The  dithiopersulphate  does  not  reduce  potassium  permanganate 
even  when  heated,  but  is  converted  into  sulphate  by  the  action  of 
bromine,  five  equivalents  of  bromine  being  required  for  each  equiva- 
lent of  the  salt,  a  result  which  confirms  the  formula  ascribed  to  the 
salt.  Its  solution  gives  no  precipitates  with  metallic  salts  except 
mercuric  chloride,  which  produces  a  precipitate  of  sulphur.  When 
boiled  with  cupric  sulphate,  there  is  no  precipitate  of  cuprous  sulphide 
as  with  the  trithionate,  except  after  prolonged  ebullition  ;  concentrated 
mineral  acids  seem  to  liberate  dithiopersalphuric  acid  from  its  salts 
without  decomposing  it.  Nitric  acid  above  a  certain  strength,  however, 
oxidises  it  rapidly,  and  even  explosively,  with  precipitation  of  sulphur 
and  evolution  of  nitrogen  oxides. 

The  name  dithiopersulphuric  acid  must  be  regarded  as  merely 
provisional.  C.  H.  B. 

Preparation  of  Nitrogen  Tetroxide.  By  B.  Setlick  (Ghem. 
Gentr.,  1888,  461,  from  Listij  Ghem.,  11,  241— 242).— The  technical 
application  of  liquid  nitrogen  tetroxide  to  the  preparation  of  explosive 
substances  led  the  author  to  determine  the  yield  of  tetroxide  obtained 
by  the  usual  methods  of  preparation.  60  to  70  per  cent,  of  the 
theoretical  yield  was  obtained  by  heating  lead  or  calcium  nitrate,  and 
by  reducing  nitric  acid  with  starch,  &c.  The  author  has  also  investi- 
gated the  yield  of  nitrogen  tetroxide  on  oxidising  nitric  oxide  with 
pure  oxygen  and  air.  The  nitrogen  tetroxide  when  formed  was  led 
through  two  cooled  receivers  to  condense  the  gas,  and  then  through 
sulphuric  acid  to  dissolve  the  remainder.  With  air,  the  yield  was 
138'6  grams  (of  which  18  grams  condensed)  ;  with  a  mixture  of  equal 
parts  of  air  and  oxygen,  129'8  grams  (of  which  80*3  grams  condensed) 
out  of  a  theoretical  yield  of  156*8  grams.  With  oxygen  alone,  the 
yield  was  92 '8  grams  (of  which  74  condensed)  out  of  a  possible 
102  grams.  J.  P.  L. 

Preparation  of  the  Alkali  Salts  of  Hydroxylaminedisul- 
phonic  Acid  and  of  Hydroxylamine.  By  F.  Raschig  (Ghem.  Zeit., 
12,  219). — Alkaline  hydroxylaminedisulphonates  may  be  prepared 
by  adding  the  alkaline  hydrogen  sulphite  (2  mols.)  in  concentrated 
aqueous  solution  to  the  alkaline  nitrite  (1  mol.)  at  a  temperature  not 
exceeding  0°  for  the  sodium  salt  or  40°  for  the  potassium  compound. 
They  may  also  be  prepared  by  passing  sulphurous  anhydride  to  excess 
into  a  solution  containing  the  alkaline  nitrite  (2  mols.)  and  either  the 
alkaline  carbonate  (1  mol.),  or  the  hydroxide  (2  mols.).  The  potassium 
salt  may  also  be  obtained  by  adding  a  soluble  potassium  salt  to  a 
solution  of  sodium  hydroxylaminedisulphonate,  in  which  case  the 
potassium  hydroxylaminedisulphonate  settles  out  as  a  compact, 
crystalline  mass.  When  solutions  (which  must  not  react  alkaline)  of 
these  salts  or  of  the  hydroxylaminemonosulphonates  are  heated  for 
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some  time  at  100°,  or  for  a  short  time  at  130°,  they  are  resolved  into 
hydroxy! amine  and  alkaline  sulphates,  which  may  be  readily  separated 
by  fractional  crystallisation.  D.  A.  L. 

Electrolysis  of  the  Acids  of  Phosphorus.     By   G.  Jankcek 

(Chem.  Gentr.,  1888,  273 — 274,  from  Bad  J7igoslavenske  Ahad.;  Agram, 
83,  186 — 200). — The  electrolysis  of  melted  orthophosphoric  acid  at 
a  temperature  below  that  at  which  it  becomes  dehydrated,  dehydrates 
it  rapidly,  hydrogen  and  oxygen  being  evolved  at  the  electrodes.  The 
dehydration  proceeds  first  to  the  formation  of  pyrophosphoiic  acid, 
and  later  to  that  of  metaphosphoric  acid.  The  liberated  oxygen 
contains  a  quantity  of  ozone.  The  metaphosphoric  acid  is  further 
decomposed  with  formation  of  phosphorous  acid,  large  quantities  of 
spontaneously  combustible  phosphoretted  hydrogen  being  evolved  at 
the  same  time.  J.  W.  L. 

Pyrophosphorous  Acid.  By  L.  Amat  (Compt.  rend.,  106^  1400 
—1402).— When  the  salt  2]S'aH2P03  +  oHaO  is  heated  at  160°,  it 
loses  6  mols.  H2O,  and  yields  the  pyrophosphite  Na^HaPzOs.  The 
crystals  should  previously  have  been  partially  dehydrated  in  a 
vacuum.  Sodium  pyrophosphite  is  very  soluble  in  water,  and  the 
solution  gives  no  precipitate  with  silver  nitrate,  but  metallic  silver 
separates  out  very  slowly  in  the  cold,  more  rapidly  on  heating. 
Monosodium  phosphite  gives  with  silver  nitrate  an  immediate  white 
precipitate  which  rapidly  becomes  black.  The  pyrophosphite  is 
neutral  to  methyl-orange  and  phenolphthalein,  whilst  the  phosphite  is 
neutral  to  methyl-orange  but  acid  to  the  phthalein.  A  cold  solution 
of  the  salt  alters  very  slowly,  but  if  heated,  it  is  reconverted  into  the 
phosphite.  If  the  boiling  solution  is  gradually  mixed  with  sodium 
hydroxide,  disodium  phosphite  is  obtained. 

Only  the  monosodium  salts  of  the  monobasic  acids,  such  as  meta- 
phosphoric and  hypophosphoric,  are  neutral  to  phenolphthalein, 
and  since  the  sodium  salt  of  pyrophosphorous  acid  is  neutral  to  the 
phthalein,  it  follows  that  this  acid  is  also  monobasic.  C.  H.  B. 

Note  by  Abstractor. — The  conclusion  that  pyrophosphorous  acid  is 
monobasic  is  only  tenable  on  the  old  notation,  0  =  8.  Adopting  the 
modern  notation,  it  must  be  at  least  bibasic.  C.  H.  B. 

Arsenic  Compounds.  By  K.  Preis  (Chem.  Centr.,  1888,  657, 
from  Listy  Chem.,  12,  141 — 148). — Sodium  Oxythioar seriates. — The 
reaction  between  arsenic  trioxide  and  a  solution  of  sodium  sulphide 
varies  according  to  the  respective  masses  employed.  The  compounds 
described  below  are  formed  by  the  interaction  of  1  molecular  pro- 
portion of  arsenic  trioxide  with  2  of  sodium  sulphide.  In  the  warm, 
a  brown  precipitate  is  produced ;  if  the  turbid  solution  is  boiled 
for  five  minutes,  filtered  hot,  and  then  allowed  to  cool,  it  is  con- 
verted into  a  magma  of  colourless  needles  from  which  four  oxytbio- 
arsenates,  besides  normal  sodium  arsenate,  were  obtained  by  fractional 
crystallisation;  (1)  NagAsSOa  +  12HoO;  (2)  ^^a^HAsSOs  +  8H.,0  ; 
(3)  NaaAsS^Oa  +  2H2O  ;  (4)  I^^^^^bSAx  +  48H2Q.  J.  P.  L. 
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Crystalline  Silicic  Acid.  By  H.  Hager  (Ghem.  Centr.,  1888, 
461,  from.  Pharm.  Gentralh.,  29,115). — To  prepare  this  crystalline 
silicic  acid,  the  author  treats  siliceous  limestone  with  crude  con- 
centrated hydrochloric  acid  until  carbonic  anhydride  ceases  to  be 
evolved,  then  filters  and  adds  to  the  filtrate  29  to  31  per  cent,  hydro- 
chloric acid  nntil  a  cloudiness  appears.  After  remaining  24  hours  the 
solution  is  decanted,  the  precipitate,  strained  and  washed,  finally 
with  distilled  water,  then  dried  on  porcelain.  Silicic  acid  so  obtained 
is  crystalline  and  corresponds  to  the  formula  HsSiOs  +  3H2O  c.r 
HaSiOs  4-  2H2O.  It  is  more  soluble  than  the  amorphous  variety,  ar.d. 
probably  preferable  as  an  indifferent  covering  for  wounds  and  for 
administering  internally.  J.  P.  L. 

Alkaline  Phosphites.  By  L.  Amat  (Gompt.  rend.,  106,  1351 — 
1354). — Monosodium  phosphite,  ^NslHoPOs  +  5H2O,  is  obtained  by 
adding  sodium  hydroxide  or  carbonate  to  phosphorous  acid  until  the 
solution  is  neutral  to  methyl-orange.  The  liquid  is  then  concentrated 
by  evaporation  and  the  salt  crystallises.  ISTot  unfrequently  a  super- 
saturated solution  is  obtained  which  crystallises  in  contact  with  a 
fragment  of  the  solid  phosphite.  If  no  crystals  of  the  phosphite  are 
at  hand,  the  solution  is  concentrated  until  it  has  the  composition  of  the 
crystals  and  is  cooled  to  alow  temperature.  The  salt  is  recrystallised 
from  water  and  dried  by  exposure  to  air.  It  can  also  be  obtained  by 
the  action  of  phosphorus  trichloride  on  sodium  carbonate,  but  the 
separation  of  the  sodium  chloride  is  difficult. 

Monosodium  phosphite  is  very  soluble  in  water  and  melts  at  42°. 
At.  100°  the  fused  salt  loses  water  and  the  liquid  deposits  crystals 
which  may  be  either  a  lower  hydrate  or  the  anhydrous  salt.  If 
heated  at  100°  for  a  long  time,  it  becomes  completely  dehydrated ; 
it  also  becomes  anhydrous  in  a  dry  vacuum.  When  heated  above 
130°  the  phosphite  changes  into  sodium  pyrophosphite. 

Potassium  phosphite  is  obtained  in  a  similar  manner.  It  forms 
anhydrous  crystals,  which  are  difficult  to  purify  by  recrystallisation. 

C.  H.  B. 

Sodium  Trithionate.  By  A.  Yilliers  (Gompt.  rend.,  106, 
1356 — 1357). —  Sodium  trithionate,  ]N'a2S306  +  3II2O,  crystallises  in 
rhombic  prisms  with  the  faces  m  and  g  terminated  by  the  domes  eiCi. 
The  angles  are  as  follows :  mm  126°  30' ;  mg^  116°  40' ;  e,g,  124°  60' ; 
e,m  105°  10' ;  e,e,  110°  14 '>  C.  H.  B. 

Extraction  of  Lead  from  Residues  obtained  in  the  Manu- 
facture of  Zinc.  By  E.  Prost  (Bull.  Soc.  Ghim.,  49,  682—685).— 
The  residues  experimented  on  are  obtained  in  the  reduction  of  zinc 
and  are  called  "  lead-cinders  ;  "  they  are  separated  mechanically  into 
"  fine  cinders,"  containing  15  to  20  or  even  22  per  cent,  of  lead,  and 
"  granulated  metal  "  containing  at  the  most  10  per  cent,  of  lead.  The 
richer  samples  contain  as  much  as  400  grams  of  silver  per  tonne  and 
the  "  granulated  metal "  225  grams  per  tonne.  The  following 
analyses  show  the  average  composition  of  these  residues : — 
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Fine  Cinders. 

(1).  (2). 

Pb ]8-25  17-22 

SiOa   15-52  16-00 

Fe 36-50  38-10 

Zn 6-14  500 

CaO 5-40  6-15 

Carbon  (approx.) 3-00  3-00 

Ag  per  tonne 340*0  grams        340'0  grams. 

When  the  "  fine  cinders "  are  placed  in  a  crucible,  covered  with  a 
layer  of  powdered  coal  and  heated  in  a  wind-furnace,  the  whole  of 
the  lead  excepting  the  portion  which  volatilises  is  obtained  in  the 
metallic  state.  A  mixture  of  equal  parts  of  "  fine  cinder "  and 
"  granulated  metal,"  containing  12"57  per  cent,  of  lead,  gives  a  readily- 
fusible  slag,  the  composition  of  which  is  Si02  50-85  per  cent., 
AI2O3  510  per  cent.,  FeO  20'14  per  cent.,  and  CaO  23-54  per 
cent.  A  similar  mixture  containing  13*06  per  cent,  of  lead  is  more 
refractory,  but  when  heated  in  very  thin  layers  (of  about  2  cm. 
thickness)  fusion  is  complete,  and  about  84  per  cent,  of  the  lead  is 
recovered.  The  composition  of  this  slag  is  SiO^  50-84  per  cent., 
FeO  17*09  per  cent.,  AI2O3  11*54  per  cent.,  CaO  19*96  per  cent. 
Fusion  takes  place  most  rapidly  when  the  silica,  lime,  and  alumina  are 
in  the  proportion  shown  by  the  first  analysis. 

The  lead  contains  almost  the  whole  of  the  silver ;  in  cases  where 
the  yield  of  lead  attained  84  per  cent.,  it  contained  92  per  cent,  of  the 
silver  present  in  the  original  mixture.  F.  S.  K. 

New  Halogen  Compounds  of  Lead.  By  R.  G.  Grisson  and 
B.  Thorp  {Amer.  Gliem.  /.,  10,  229 — 232). — Lead  chlorothiocyanate, 
PbCl2,Pb(CNS)2,  is  obtained  by  digesting  the  chloride  with  potas- 
sium thiocyanate  and  then  recrystallising  from  boiling  water.  Am- 
monia converts  it  very  slowly  into  lead  hydroxide,  and  neither  of 
the  acid  radicles  is  removed  before  the  other.  Lead  bromothiocyanatey 
PbBr3,Pb(C]SrS)2,  similarly  produced,  forms  slightly  brownish  crystals, 
the  salt,  8PbBr2,Pb(C]S'S)2,  is  obtained  by  acidifying  with  hydrobromic 
acid.  Lead  iodothiocyanate,  Pbl2,3Pb(CNS)2,  is  formed  with  some 
little  difficulty. 

Lead  chlorocyanide,  PbCl2,2Pb(CN)2,  is  formed  by  digesting  lead 
chloride  with  potassium  cyanide ;  it  is  quite  insoluble  in  water,  and 
decomposes  on  keeping.  No  double  salts  of  the  ferrocyanide  could 
be  obtained. 

Lead  Bromiodide. — By  crystallising  a  solution  of  lead  iodide  in 
hydrobromic  acid,  the  following  substances  were  obtained  :  PbBr2,Pbl2; 
3PbBr2,Pbl2 ;  6PbBr2,Pbl2 ;  and  lastly  lead  bromide.  Lead  chloro- 
hromiodide  was  prepared  by  crystallising  a  solution  of  all  three  salts  : 
the  crystals  contain  uniformly  61*5  per  cent,  of  lead.  H.  B. 

Relation  of  the  Atomic  Weights  of  Copper  and  Silver.  By 
T.  W.  Richards  {Amer.  Chem.  /.,  10,  182— 187).— The  results  re- 
cently obtained  by  W.  N.  Shaw  (Abstr.,  1887,  444)  by  tie  electrolytic 
method,  are  higher  than  those   previously  obtained  for  the  atomic 
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weight  of  copper,  with  the  exception  of  the  determinations  of  Damas  ; 
namely,  Berzelius,  63*153  (O  =  15*963)  ;  Erdmann  and  Marchand, 
63*316;  Millon  and  Commaille  62"979;  Dumas  (sulphide  as  well  as 
oxide),  63-5 ;  Hampe,  63*197  and  63*173  ;  Shaw,  63*33  or  63*36.  The 
present  results  were  obtained  bj  a  method  tried  and  discarded  by 
Hampe,  namely,  the  precipitation  of  silver  nitrate  by  metallic  copper. 
The  precipitation,  however,  must  be  effected  at  —1°,  and  the  solution 
of  silver  nitrate  should  be  tolerably  strong  (5  to  20  per  cent.). 
Under  these  conditions,  the  precipitated  silver  is  very  easily  manipu- 
lated and  is  quite  free  from  copper,  whilst  at  higher  temperatures, 
the  action  is  more  rapid,  but  gases  are  evolved  and  the  silver  pre- 
cipitate contains  copper  compounds.  The  number  Cn  =  63*437 
(Ag  =  107*675),  is  obtained  as  the  mean  of  six  very  concordant  deter- 
minations, the  greatest  difference  between  the  estimations  being 
0*020  and  the  probable  error  +  0*0023.  This  number  agrees  nearly 
with  that  obtained  by  Dumas  with  the  sulphide  of  copper.  The 
method  is  proposed  as  a  means  of  preparing  chemically  pure  silver. 

H.  B. 

Atomic  Weight  of  Copper.  By  T.  W.  Richards  (Amer.  Ghem.  J., 
10,  187 — 191). — After  the  completion  of  the  previous  experiments  it 
was  found  that  a  temperature  of  150°,  at  which  this  silver  was  dried, 
was  not  sufficient  to  drive  off  all  moisture ;  in.  the  only  case  in  which 
this  error  was  examined  the  correction  amounted  to  -f  0*015.  The 
secondary  reaction,  occarring  at  temperatures  above  0°  and  which 
causes  the  precipitation  of  green  basic  copper  nitrate,  is  written 
4AgN0.  +  4Cu  +  3H2O  =  Cu(N03)2,  3Cu(0H),  4-  2Ago.  +  NO  -f 
NO2.  The  copper  of  which  two  samples  were  taken  (Lake  Superior 
and  German,  which  universally  contain  comparatively  large  amounts 
of  arsenic)  was  purified  much  as  before.  The  average  results 
obtained  were  respectively  63*449  with  a  probable  error  of  +00010, 
and  63*450  with  a  probable  error  of  +0*0013,  whilst  the  average 
result  obtained  from  the  weight  of  the  precipitate  dried  at  150°  is 
63*436.  The  agreement  of  results  points  to  the  purity  of  the  materials, 
and  it  is  believed  to  the  absence  of  any  constant  error.  It  was  found 
impracticable  to  use  sulphate  of  silver  in  place  of  the  nitrate. 

H.  B. 

Formation  of  Crystallised  Ferric  Hydroxides  in  the  Dry- 
Way.  By  G.  Rousseau  and  J.  Bernheim  {Gonipt.  rend.,  106,  1530 
— 1532). — 2  grams  of  precipitated  ferric  hydroxide  dried  at  100°  is 
added  to  15  grams  of  fused  sodium  hydroxide  in  a  platinum  crucible, 
and  the  mixture  is  heated  at  the  highest  temperature  of  the  bunsen 
flam^e  for  about  an  hour  and  a  half,  care  being  taken  that  all  the 
sodium  hydroxide  is  not  volatilised.  The  interior  of  the  cooled 
crucible  is  covered  with  lustrous  needles  and  lamellas  of  the  com- 
position 20Fe2O:3,32H2O,3]^a2O.  They  dissolve  readily  in  acids, 
and  begin  to  lose  water  at  120.  At  150°,  9*54  per  cent,  of  water  is 
given  off,  at  250 — 300°,  3*7  per  cent.,  and  the  remainder  at  dull  red- 
ness. The  dehydrated  substance  resembles  specular  haematite  in 
appearance,  and  its  constitution  seems  to  have  been  profoundly 
altered.  It  is  attacked  with  difficulty  by  acids,  but  imparts  an 
alkaline  reaction  to  water.     This  latter  fact  indicates  that  the  com- 
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pound  has  dissociated,  and  that  the  presence  of  water  is  essential  to 
the  stability  of  the  complex  molecule.  Mallard  has  shown  that  ferric 
oxide  is  monobasic,  and  will  not  accumulate  in  a  saline  molecule  in 
the  same  manner  as  silica,  titanium  oxide,  &c.  It  may  be  assnmed, 
therefore,  that  in  the  product  described,  sodium  oxide  has  replaced 
water,  molecule  for  molecule.  At  higher  temperatures  the  compound 
loses  water  and  sodium  oxide  and  is  converted  into  compounds 
corresponding  with  the  lower  hydrates. 

When  ferric  hydroxide  is  fused  with  sodium  hydroxide  at  about 
110°  violet-red  lamella  are  formed,  which  contain  FejOa  88*7, 
!N'a20  2'47,  H2O  8*61  per  cent.  If  it  is  assumed  that  the  sodium 
oxide  has  replaced  water,  this  product  corresponds  with  goethite, 
Fe203,H20.  It  loses  3-65  per  cent,  at  150°,  3-33  at  300°,  and  the 
remainder  at  a  red  heat. 

If  i^  grams  of  dried  ferric  hydroxide  is  heated  to  bright  redness 
for  half  an  hour  with  6  grams  of  sodium  carbonate,  and  the  product 
is  mixed  with  excess  of  sodium  chloride  and  heated  at  an  orange-red 
heat  until  the  greater  part  of  the  sodium  chloride  is  volatilised,  black 
crystals  and  lustrous  black  plates  are  obtained  which  have  the  com- 
position FeaOa  83-97,  Nao.O  2-81,  H2O  12-39  per  cent.  Assuming  the 
soda  to  have  replaced  water,  these  numbers  correspond  with 
5Fe203,7H20. 

If  ferrous  sulphate  and  sodium  chloride  are  heated  to  redness  for 
one  hour  and  the  product  poured  on  a  metal  plate  and  extracted  with 
water,  crystalline  plates  are  obtained  of  the  composition  Fe203 
94-30  NaaO  0-78,  H2O  4-09  per  cent.,  which  corresponds  with  turgite, 
2Fe203,H20.  This  product  is  less  soluble  in  acids  than  those  pre- 
viously described ;  it  loses  092  per  cent,  at  150°,  1*23  per  cent,  at 
300,  and  the  remainder  at  a  red  heat.  The  residue  has  an  alkaline 
reaction. 

All  these  compounds  contain  sodium  oxide  and  water  in  the  pro- 
portion of  1  mol.  of  the  former  to  10  mols.  of  the  latter,  a  fact  which 
favours  the  supposition  that  the  first  compound  is  gradually  dis- 
sociated, the  sodium  oxide  and  water  being  eliminated  simultaneously 
m  these  proportions. 

No  similar  results  were  obtained  with  potassium  hydroxide. 

C.  H.  B. 

Uranates  of  Ammonium  and  of  certain  Amines.  By  A.  J. 
Carson  and  T.  H.  Norton  (Amer.  Ghem.  J.,  10,  219— 221).— The 
analyses  of  normal  uranates  of  the  metallic  bases  always  show  con- 
siderable differences  between  the  practical  and  theoretical  percentages 
of  uranium.  The  same  is  now  shown  to  hold  for  the  uranates  of 
ammonium,  methyl-,  dimethyl-,  trimethyl-,  ethyl-,  diethyl-,  triethyl-, 
and  isobutyl-,  and  phenyl-ammonium.  The  only  salt  that  at  all 
agreed  with  the  theory  was  the  ethylammonium  salt.  H.  B. 

Influence  of  Hydrochloric  Acid  on  the  Solubility  of  Stan- 
nous Chloride.  By  Engel  (Gompt.  rend.,  106,  1398— 1400).— The 
addition  of  hydrochloric  acid  to  a  solution  of  stannous  chloride  at 
first  precipitates  a  molecule  of  the  salt  for  each  molecule  of  acid 
added,  a  result  which  agrees  with  the  author's  general  law.     As  the 
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proportion  of  hydrocliloric  acid  increases,  the  precipitation  of  the  salt 
gradually  ceases.  The  solubility  of  the  stannous  chloride,  then, 
increases  with  the  amount  of  acid  added,  but  when  a  certain  propor- 
tion is  reached  it  remains  constant. 

If  dry  hydrogen  chloride  is  passed  overhydrated  stannous  chloride, 
SnCl2  +  2H2O,  a  liquid  is  formed  which  contains  19*6  per  cent,  of 
water  ;  sp.  gr.  2'19j.  Crystals  of  the  hydrate,  SnCla  -f-  H2O,  are 
formed  at  the  same  time.  The  liquid  product  has  a  composition 
which  agrees  fairly  well  with  the  formula  SnCl2,HCl  +  BHoO.  It 
does  not  crystallise  at  —21°,  but  at  — iO°  ;  it  deposits  slender,  silky 
needles  which  melt  at  —28°.  Portions  of  the  liquid  removed  at 
different  stages  of  the  crystallisation  have  the  same  composition  as 
the  original  liquid,  and  it  follows  that  the  crystals  are  a  hydro- 
chloride of  stannous  chloride  of  the  composition  SnCl2,H01  +  SHgO. 

C.  H.  B. 

Action  of  Chlorine  on  Gold.  By  L.  Lindet  (Bull.  80c.  Ghim., 
49,  450 — 451). — Auric  chloride  is  formed  when  gold  sponge  is  treated 
with  chlorine  at  any  temperature,  but  the  product  always  contains  a 
considerable  proportion  of  unattacked  metal,  and,  when  the  tempera- 
ture is  above  175°,  aurous  chloride  is  also  present  (compare  Kriiss 
and  Schmidt,  this  vol.,  p.  28),  The  quantity  of  auric  chloride 
formed  increases  with  the  temperature,  but  the  proportion  of  aurous 
chloride  increases  equally.  F.  S.  K. 

Rhodium  Sesquisulphide.  By  E.  Leidie:  (Gompt.  rend.,  106, 
1533 — 1536). — The  only  method  which  yields  pure  rhodium  sesqui- 
sulphide, Rh2S3,  is  to  heat  the  chloride,  RhaCle,  prepared  at  440°,  in  a 
current  of  pure  and  dry  hydrogen  sulphide  at  360°.  It  forms  blackish, 
crystalline  plates  which  retain  the  form  of  the  chloride.  At  a  dull 
red  heat  in  an  atmosphere  of  nitrogen,  it  loses  8  per  cent,  of  sulphur, 
and  the  residue  corresponds  with  Berzelius's  supposed  monosulphide. 
If  heated  at  bright  redness  in  a  vacuum  or  in  a  brasqued  crucible  it 
yields  a  regulus  which  has  a  metallic  appearance  but  contains  9  per 
cent,  of  sulphur.  The  whole  of  the  sulphur  can  only  be  expelled  in  the 
oxyhydrogen  flame.  Rhodium  sesquisulphide  is  insoluble  in  alkalis 
and  is  not  attacked  by  bromine-water  nor  by  hydrochloric  acid,  nitric 
acid  or  aqua  regia. 

Hydrated  rhodium  sulphide  obtained  by  the  ordinary  methods  and 
dried  contains  more  sulphur  than  corresponds  with  the  sesqui- 
sulphide. When  heated  at  440°  in  a  vacuum,  it  loses  sulphurous 
anhydride  and  water,  and  the  residue  approximates  closely  in  compo- 
sition to  the  sesquisulphide.  If  a  solution  of  a  rhodium  salt  is 
mixed  with  a  large  excess  of  hydrogen  sulphide  in  a  closed  vessel, 
precipitation  of  the  rhodium  is  complete  in  a  few  minutes  at  100°  but 
requires  months  at  the  ordinary  temperature.  In  both  cases  the 
product  is  a  brownish-black  precipitate  of  the  hydrosulphide, 
Rh2S3,3H2S,  which  is  insoluble  in  alkalis  and  in  hydrochloric  or 
nitric  acid,  but  is  attacked  by  bromine-water  and  aqua  regia.  When 
heated  with  500  times  its  weight  of  water  in  a  closed  vessel  or  in  an 
atmosphere  of  nitrogen,  the  hydrosulphide  is  decomposed  into  rho- 
dium sulphide  and  hydrogen  sulphide.     Whenever  a  rhodium  salt 
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is  precipitated  by  hydrogen  sulphide  at  100'^,  the  hydrosulphide  is 
formed,  but  it  immediately  decomposes,  the  change  taking  place  more 
readily  in  presence  of  an  excess  of  rhodium  salt  than  in  presence  of 
water  alone. 

If  a  normal  salt  of  rhodium,  such  as  an  alkaline  rhodiochloride,  is 
treated  with  an  excess  of  a  concentrated  solution  of  an  alkaline 
monosulphide,  a  compound  of  rhodium  sulphide  with  the  alkaline 
sulphide  is  precipitated,  and  is  stable  in  presence  of  excess  of  the 
latter,  but  is  decomposed  by  water.  When  the  liquid  contains  not 
more  than  16  mols.  of  water  to  each  molecule  of  sodium  sulphide  the 
precipitate  has  the  composition  Rh2S3,3Na2S  ;  with  at  least  110  mols. 
of  water,  the  precipitate  is  rhodium  sulphide  alone,  and  between 
these  limits  the  double  sulphide  is  gradually  dissociated  as  the  pro- 
portion of  water  increases.  With  550  mols.  of  water  to  each  molecule 
of  sodium  sulphide,  the  precipitate  formed  in  the  cold  is  yellow 
rhodium  hydroxide,  the  alkaline  sulphide  being  completely  dissociated 
by  the  water  into  the  hydroxide  and  hydrogen  sulphide. 

Potassium  sulphide  gives  precisely  similar  results.  C.  H.  B. 

Rutheniates  and  Per-rutheniates.  By  H.  Debray  and  A.  Joly 
(Compt.  rend.,  106,  1494 — 1500). — 60  grams  of  potassium  hydroxide 
is  dissolved  in  250  grams  of  water,  heated  to  60°,  and  gradually 
mixed  with  50  grams  of  ruthenium  peroxide  fused  under  water. 
Oxygen  is  evolved  and  the  liquid  first  becomes  green  and  then  almost 
black.  When  the  change  is  complete  the  liquid  is  allowed  to  cool  in 
a  closed  vessel.  It  then  deposits  small  crystals  which  are  at  once 
dried  on  porcelain  and  afterwards  in  a  dry  vacuum.  When  dry  it 
does  not  alter  on  exposure  to  air. 

Potassium  per-rutheniate,  KRuOi,  obtained  in  this  manner,  forms 
opaque,  black,  highly  lustrous,  quadratic  octahedra,  the  dominant  face 
being  a,  but  ij  is  also  present ;  plane  of  cleavage  a' ; 

h:h:  :  1-15543  :  1. 

In  composition  it  is  identical  with  the  crystals  obtained  by  the  action 
of  chlorine  on  the  rutheniates.  At  400°  in  a  vacuum  the  per- 
rutheniate  rapidly  decomposes  with  evolution  of  oxygen  and  forma- 
tion of  the  rutheniate  and  ruthenium  dioxide,  or  possibly  a  compound 
of  potassium  oxide  with  a  lower  oxide  of  ruthenium.  Dry  chlorine 
decomposes  the  per-rutheniate  in  the  cold  with  formation  of  potas- 
sium chloride  and  ruthenium  peroxide. 

Potassium  rutheniate,  K2RUO4,  is  obtained  by  evaporating  the 
mother-liquor  from  the  per-rutheniate  in  a  dry  vacuum,  and  also 
directly  by  adding  50  grams  of  the  peroxide  to  a  larger  proportion  of 
alkali  (70  grams)  and  water  (500  grams)  than  in  the  preparation  of 
the  per-rutheniate,  care  being  taken  that  the  temperature  of  the 
liquid  does  not  exceed  60°.  It  forms  rhombic  prisms  with  the  faces 
7ii,h',  g^,  p,  a',  and  tt* ;  a  :  b  :  c  =  0-7935  :  I  :  11973.  Measurements 
of  the  angles  are  given.  The  crystals  alter  rapidly  on  exposure  to 
air,  and  even  after  being  dried  absorb  moisture  and  carbonic  an- 
hydride. They  contain  I  mol.  HoO,  which  is  not  given  off  at  106°  in 
a  vacuum.     At  200°  they  become  anhj^drous  without  being  reduced, 
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and  the  anhydrous  salt  does  not  alter  in  a  vacuum  at  440°.  Tlie 
i-utlieniate  is  very  soluble  in  water,  forming  a  very  deep-orange  solu- 
tion, which,  when  diluted  or  mixed  with  acids,  changes,  in  a  manner 
similar  to  potassium  manganate,  into  the  per-rutheniate  and  the  pent- 
oxide,  thus :  4KoIlu04  +  3HoO  =  2KRUO4  +  RU2O5  +  6KH0.  With 
carbonic  anhydride  or  chlorine,  concentrated  solutions  yield  a  precipi- 
tate of  the  per-rutheniate,  which  decomposes  into  the  pentoxide  or  the 
peroxide.  Concentrated  hydrochloric  acid  precipitates  a  mixture  of 
the  per-rutheniate  and  the  pentoxide,  but  the  precipitate  redissolves 
with  evolution  of  chlorine  and  formation  of  the  sesquichloride. 

When  a  solution  of  potassium  per-rutheniate  is  mixed  with  an 
excess  of  the  hydroxide  it  is  converted  into  the  rutheniate  with 
evolution  of  oxygen.  The  decompositions  of  the  rutheniate  and  per- 
rutheniate  can  be  traced  by  the  changes  in  colour. 

Sodium  per-rutheniate  is  obtained  in  a  similar  manner  to  the  potas- 
sium salt,  and  crystallises  with  2  mols.  HoO.  The  rutheniate  does  not 
crystallise  well,  and  cannot  readily  be  purified. 

Barium  hydroxide  solution  dissolves  ruthenium  peroxide  with 
evolution  of  oxygen  and  formation  of  a  black  precipitate  which 
lapidly  changes  into  a  vermillion-red,  crystalline  precipitate  of  barium 
rutheniate,  BaRuO^  -\-  H2O.  The  same  compound  is  obtained  by 
adding  barium  chloride  to  a  solution  of  potassium  rutheniate,  and  the 
strontium  salt  is  formed  as  a  brilliant,  red  precipitate  in  a  similar 
manner.     The  calcium  and  magnesium  salts  are  black. 

Silver  rutheniate  is  obtained  as  a  very  dense,  black  precipitate  when 
silver  nitrate  is  added  to  a  solution  of  an  alkaline  rutheniate.  The 
precipitation  of  the  ruthenium  is  complete. 

The  per-rutheniates  of  the  alkaline  earths  and  the  heavy  metals 
have  only  a  momentary  existence.  If  barium  chloride  or  silver 
nitrate  is  added  to  a  solution  of  an  alkaline  per-rutheniate  a  precipi- 
tate of  the  corresponding  rutheniate  is  formed,  and  the  liquid  has  a 
yellow  colour  and  contains  per-ruthenic  acid. 

Although  in  their  relations  and  decompositions  ruthenic  and  per- 
ruthenic  acids  are  a-nalogous  to  manganic  and  permanganic  acids, 
the  rutheniates  and  per-rutheniates  are  not  isomorphous  with  the 
manganates  and  permanganates  respectively,  and  do  not  crystallise  with 
the  same  quantities  of  water  of  crystallisation.  C.  H.  B. 

Atomic  Weight  of  Osmium.  By  K.  Seubeet  {Ber.,  21,  1839— 
1847). — The  atomic  weight  of  osmium  was  found  to  be  191'12  as  the 
mean  of  several  analyses  of  two  different  samples  of  aramonvum 
osmiochloride  and  , potassium  osmiochloi'ide.  In  the  author's  opinion 
this  result  is  rather  too  high,  and  the  true  atomic  weight  is  more 
probably  190*8.  Osmium  therefore  falls  into  its  right  place  below 
iridium  in  the  natural  system. 

The  ammonium  osmiochloride,  (NHiy^OsCle,  was  obtained  by  adding 
a  solution  of  ammonium  chloride  to  an  alcoholic  solution  of  osmium 
chloride ;  the  precipitate  is  washed  with  ice-cold  water  until  free 
from  excess  of  ammonium  chloride,  dissolved  in  water  at  about  50°, 
and  filtered.  When  the  solution  is  evaporated  in  a  partial  vacuum, 
well-defined  octohedra  are  deposited  which  appear  dark  red  in  the 
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liquid  but  black  when  dry.  The  powdered  substance  is  bright 
red. 

Potassium  osmiochloride,  KaOsCle,  was  prepared  by  heating  the 
metal,  obtained  from  the  ammonium  salt,  with  potassium  chloride  in  a 
stream  of  chlorine,  washing  the  product  with  ice-cold  water  until  free 
from  excess  of  potassium  chloride,  and  recrystallising  from  luke- 
warm water.  It  is  more  stable  in  solution  than  the  ammonium  salt,  to 
which,  however,  in  the  dry  state  it  is  very  similar. 

The  second  sample  of  potassium  osmiochloride  was  prepared  in  like 
manner  from  a  different  specimen  of  osmium.  The  second  sample  of 
ammonium  osmiochloride  was  obtained  by  reducing  the  potassium 
osmiochloride  just  mentioned  in  a  stream  of  hydrogen,  washing  the 
residue  until  free  from  potassium  chloride,  and  heating  it  with  pure 
sodium  chloride  in  a  stream  of  chlorine.  The  concentrated,  filtered 
solution  of  the  resulting  sodium  osmiochloride  was  precipitated  with  a 
saturated  solution  of  ammonium  chloride,  the  precipitate  washed  con- 
secutively with  dilute  ammonium  chloride  solution  and  ice-cold  water 
and  recrystallised  from  water. 

The  method  of  analysis  was  practically  the  same  as  that  described 
in  the  case  of  platinum  (Abstr.,  1881,  514),  but  in  weighing  the 
finely  divided  osmium  care  must  be  taken  on  account  of  the  readiness 
with  which  it  oxidises,  a  fact  which  makes  the  results  of  doubtful 
trustworthiness.  F.  S.  K. 


Mineralogical   Chemistry. 


Minerals  from  New  Localities  in  Bohemia.  By  F.  Katzer 
(Ghem.  Genfr.,  1888,  493,  from  TschermaWs  Mitth.,  9,  404—415).— 
Bornite  (purple  copper  ore)  from  Woderad.  Hardness  above  3.  Sp. 
gr.  4"  91.     Its  composition  is — 

S.  Cu.  Fe,  Insol.  Total. 

2376  69-85  15*62  1*23   =    100-46 

and  corresponds  to  the  formula  3Cu2S,CuS,2FeS. 

Rtitile  from  Sobeslau.  Rutile  is  of  general  occurrence  in  Bohemia, 
especially  in  the  neighbourhood  of  the  Bohemian  forest  gneiss  and 
the  Bohemian-Moravian  primitive  rocks,  and  also  in  the  alluvial 
deposits  formed  by  the  weathering  of  these  formations.  It  occurs 
abundantly  in  the  alluvial  clay  and  sand  at  the  above-named  places 
partly  in  clearly  defined  crystals  ;  its  hardness  is  above  6.  Sp.  gr. 
4-35. 

Galcite  from  Sobeslau.  In  the  clay  from  the  subsoil  of  miocene 
sand  an  extraordinary  fossil  was  found  resembling  petrified  wood,  but 
which  owed  its  peculiar  structure  to  a  radiated  arrangement  of  the 
calcite.  It  much  resembles  arragonite,  but  the  mean  of  four  deter- 
minations of  the  Ep.  gr.  was  2-67.     Its  composition  is — 

CaO.  COo.  FeoOa.         HoO.         Insol.  Total. 

53-12        42-63        1'98        0-23        019        98-15 
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Ortlwclase  from  Babitz.  The  porphyritic  granite  of  the  mid- 
Bohemian  granite  formation  changes  after  contact  with,  the  schists,  to 
a  strikingly  coarse-grained  orthoclase  ;  especially  abundant  and 
weathered  on  the  surface  at  the  above-mentioned  place.  Two  varieties 
can  be  distinguished  by  their  colour  and  durability  : — a  red  variety 
whioli  weathers  slowly,  and  a  whitish  variety  which  undergoes  change 
much  more  readily.     An  analysis  of  the  latter  variety  gave — 

Loss  on 
SiOg.       AI2O3  with  FesOg.       CaO.  K.2O.  Na^O.  heating. 

63-86  19-42  0-48        12-89        2-06  0-68 

Tourmalin  from  Straschin,  Mnichowitz,  Sobeslau,  Kuhrau.  It  is 
widely  diffused  throughout  the  primitive  rocks.  Nevertheless,  it  is 
more  abundant  and  more  constant  in  its  occurrence  where  the 
granite  is  in  contact  with  the  schist.  The  black  crystals  from 
Straschin,  measuring  as  much  as  6  cm.  long,  are  often  broken  off  short 
and  cemented  by  felspar.  The  tourmalin  of  Kuhrau  occurs  in 
crystals  as  much  as  10  cm.  long  and  2  cm.  thick,  often  broken  and  in 
combination  with  red  orthoclase  and  potash  mica.  J.  P.  L. 

Halotrichite  from  the  Tyrol.  By  J.  Hockauf  (Jahrh.  f.  Mln.^ 
1888,  ii,  Ref.,  58,  from  Verli.  geol.  Beichsanst.,  1887,  152— 154).— The 
author  has  analysed  the  crusts  of  a  white,  yellow,  or  red  colour,  which 
occur  as  efflorescence  on  the  pyrites-bearing  micaceous  clay-slate  of 
the  Vilnosthal.  The  specific  gravity  of  the  material  was  1*98. 
Analysis  gave  the  following  results  : — 


S03. 

AI0O3. 

FesO. 

FeO.     MnO.     CaO. 

MgO. 

KoO. 

H2O. 

Total. 

32-97 

15-05 

6-66 

1-77     0-62     0-47 

0-10 

0-38 

41-98 

100-00 

Of  the  proportion  of  water,  27 — 29  per  cent,  was  given  off  at  100°, 
and  the  remainder  at  320 — 350°.  The  mineral  closely  resembles  the 
halotrichite  of  Idria.  B.  H.  B. 

Mineralogical  Notes.  By  A.  Frenzel  (Ghem.  Centr.,  1888,  492, 
from  Tschermak's  Mittli.,  9,  397—400). — In  a  sample  of  copiapite, 
from  Valparaiso,  a  new  iron  sulphate  was  found,  to  which  the  name 
Holimannite  has  been  given.  It  consists  of  broad-leaved,  radial- 
stemmed  aggregates,  of  a  lustrous,  chestnut-brown  colour.  It  con- 
tains (1) — 


Fe^Og. 

SO3. 

H,0. 

(1.)     40-05 

33-88 

29-63 

(2.)     37-26 

35-58 

27-62 

and  corresponds  with  the  formula  2Fe.03,3S03  -f  I3H2O  ;  hardness 
=  3  ;  sp.  gr.  =  2-24;  streak,  yellow  ochre  colour.  When  exposed  to 
the  air  it  soon  changes  into  a  soft,  yellow-ochre-coloured  mass,  which 
is  insoluble  in  water,  but  soluble  in  weak  hydrochloric  acid.  When 
dried  over  calcium  chloride,  it  loses  part  of  its  water. 

In  the  same  copiapite  a  second  iron  sulphate  was  found,  to  which 
the  author  has  given  the  name  amarantite.     It  occurs  in  very  minute 
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crystals,  of  a  yellowish-red  colour.  Its  composition  ig  p^ven  in  analy- 
sis (2)  above ;  it  corresponds  with  the  formula  Fe203,2S03  +  7H.jO  ; 
citron-yellow  streak.     Sp.  gr.  2-11. 

Minerals  occurring  in  Ehrenfriedersdorf : — Achroite,  colourless  tour- 
malin of  the  usual  form,  anatase  new  to  Ehrenfriedersdorf,  anglesite, 
apatite,  arsenical  pyrites,  baryta,  chlorite,  fluorite,scheelite,  wolframite, 
and  tin  ore.  J.  P.  L. 


New  Analysis  of  Hohmannite.  By  A.  Frenzrl  (Chem.  Centr., 
1888,  498,  from  TscJiermaWs  Mitth.,  9,  40i— 403).— This  analysis  shows 
that  hohmannite  and  amarantite  have  the  same  composition — 


SO3. 
33-84 


Fe,0, 


H2O. 

30-08 


and,  as  Wiilfing  has  shown,  almost  the  same  crystallographic  and 
optical  properties.  Their  difference  on  heating,  nevertheless,  pro- 
visionally prevents  their  being  regarded  as  identical.  J.  P.  L. 

Analyses  of  Zeolites.  By  C.  Hersh  (Jahrh.  f.  Min.,  1888,  ii, 
R_^f.,  1 — 5,  from  Inaug.  Diss.,  Ziirich,  1887). — The  author  has  made  a 
series  of  careful  analyses  of  zeolites.     The  results  are  as  follows  : — 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

SiOo  

AlA  

CaO 

BaO  

NasO 

K.O   

HoO    

46  12 
26-25 
14-37 

13-89 

46-12 

28-22 

15-87 
9-91 

47-36 

20-13 

8-09 

1-99 

22-54 

49-28 
18-52 

9-36 
trace 

0-72 

22-02 

43 -84 

20-99 

5-89 

5-78 

1-83 

21-97 

45-72 
16-79 

22-34 
15-18 

53-58 

24-07 

0-85 

13-60 

8-29 

Total 

Sp.  gr 

100  -63 
2-25 

100-12 

2-28 

100  -11 
2-06 

99-90 

2-08 

100-30 

100  03* 
2-35 

100-39 
2-31 

8. 

9. 

10.                11. 

12. 

13. 

SiOs 

AI2O3 

CaO 

Fe,0.v 

NaoO 

K .'. 

58-18 

16-35 

7-21 

2-07 
16-34 

56-91 
15-59 

7-47 

1-14 
18-73 

41-56 
28-23 
11-39 

4-20 
14-98 

39-87 

29-40 

8-15 

8-26 
14-52 

52-24 
25-03 

4-05 

2-21 

16-61 

43-23 

23-41 

27-41 

1-68 

F 



H2O 

4-42 

Total 

Sp-  gr 

100-15 
2-21 

99-84 
215 

100-36 
2-25 

100-20 
2-19 

100  -14 
2-36 

100-15 
2-91 

*  99  -93  in  original. 
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1.  Scolezite,  from  Bulandstindr,  in  Iceland.  2.  NatroHte,  from 
Jakuben,  in  Bohemia.  3.  Chabazite,  from  the  Faroe  Islands.  In  dry 
air  this  mineral  lost  4"87  per  cent,  of  water,  and  remained  constant  for 
a  week  ;  in  moist  air  it  took  it  np  again.  4.  Chabazite,  from  Oberstein, 
in  the  Xahethal.  5.  Phacolite,  from  Richmond,  in  Victoria.  6.  Har- 
motome,  from  St.  Andreasberg,  in  the  Harz.  7.  Analcime,  from  the 
Cyclop  Islands,  near  Catania,  Sicily.  8,  Stilbite,  from  Djupivogar, 
in  Iceland.  9.  Desmine,  from  Helgustadir,  in  Iceland.  10.  Thomsonite, 
from  ISTalsoe,  Faroe  Islands.  11.  Mesolite,  from  Hauenstein,  in  Bohe- 
mia. 12.  Apophyllite,  from  Bergenhill,  in  New  Jersey.  13.  Prehnite, 
from  Harzbnrg,  in  the  Harz.  B,  H.  B. 

Proportion  of  Carbon  and  Hydrogen  in  Carbonaceous 
Schists :  Contribution  to  the  Study  of  the  Formation  of  Coal. 
By  W.  Spring  (Bull.  Soc.  Chim.,  49,  11— 16).— From  analyses  of 
carbonaceous  schist  taken  from  the  region  of  the  roof  and  wall  of  a 
bed  of  coal,  at  St.  Gilles,  Liege,  it  was  found  that  the  quantity  of 
silica,  alumina,  and  ferric  oxide  was  practically  the  same  in  all  samples, 
but  the  quantity  of  carbon  and  hydrogen  varied  very  considerably. 
Samples  from  the  roof  contained  about  seven  times  as  much  carbon 
as  those  from  the  wall,  and  in  both  cases  the  quantity  of  carbon 
diminished  as  the  distance  from  the  bed  increased.  The  quantity  of 
hydrogen  found  by  combustion  was  very  high,  owing  to  the  fact  that 
the  substance  does  not  give  up  the  whole  of  its  water  at  120°  ;  when, 
however,  the  water  is  entirely  eliminated,  the  proportion  of  carbon  to 
hydrogen  was  found  to  be  the  same  in  samples  from  the  wall  as  in  the 
coal  itself,  from  which  the  conclusion  may  be  drawn  that  the  wall 
contains  particles  of  coal  only  slightly  altered.  In  samples  from  the 
roof,  the  proportion  of  carbon  to  hydrogen  increases  as  the  distance 
from  the  coal-bed  increases.  F.  S.  K. 

Analysis  of  Lockport  Sandstone.  By  H.  W.  Weld  (Amer. 
Chem.  J..  10,  224). — The  samples  of  "Medina"  sandstone,  from  Lock- 
port,  N.Y.,  Tj.S.,  is  characterised  by  the  very  high  percentage  of  silica 
and  the  small  amount  of  cementing  material.     It  contains —  • 

SiOg.  FePa.  AI2O3.  CaO. 

96-41  0-70  1-65  1-02  H.  B. 

Nepheline-syenite  from  the  Transvaal.  By  E.  A.  Wl'lfing 
(Jahrb.  f.  Min.,  1888,  ii,  Mem.,  16— 84).— This  rock  occurs  at  the 
Zwart-Koppies,  in  the  central  Transvaal.  It  is  of  a  light  colour,  and 
has  a  distinct  porphyritic  structure.  Its  primary  constituents  are 
orthoclase,  plagioclase,  augite,  nepheline,  sodalite,  and,  in  smaller 
quantities,  hornblende,  mica,  titanite,  and  opaque  ores.  The  second- 
ary products  are  hydrated  ferric  oxide  and  zeolites.  The  rock  is 
thus  a  typical  sodalite-bearing  nepheline-syenite  of  porphyritic  struc- 
ture.    Analysis  gave  the  following  results  : — 
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TiOj.        SiOa.         AlA-      FcaOg.     FeO.      MnO.      CaO.     MgO. 
I.  0-00       43-69       28-64       1-40      —        0-20       2-88    trace 


II.  0-26      60-57      13-00  10-15  0-44      257     060 

III.  0-09      53-73      20-35       3-74     2^      0-51       2-72     0-47 


KoO. 

Na20. 

H2O. 

01. 

Total. 

I. 

3-88 

15-17 

4-25 

0-59 

100-70 

II. 

7-45 

3-31 

0-59 

— 

98-94 

III. 

6-05 

7-94 

202 

0-23 

99-98 

T.  Analysis  of  the  portion  (39-03  per  cent.)  soluble  in  hydro- 
chloric acid.  II.  Analysis  of  the  insoluble  portion.  III.  Complete 
analysis.  The  soluble  portion  appears  to  be  a  mixture  of  30  per 
cent,  of  zeolite,  59  per  cent,  of  nepheline,  and  11  per  cent,  of 
sodalite.  The  Transvaal  nepheline- syenite  belongs  to  the  group  of 
rocks  in  which  pyroxene  is  the  predominating  basic  constituent.  It 
is  of  special  interest  from  the  fact  that  it  contains  two  augites, 
physically  and  chemically  different,  and  that  both  contain  alkalis. 

B.  H.  B. 

Petrography  of  the  South-western  Frontier  bet"ween  Minas 
and  S.  Paolo.  By  J.  Machado  (Ghein.  Gentr.  1888,  496—497,  from 
Tschermak's  Mitth.,  9,  313,  360). — The  rocks  described  from  the 
abovementioned  district  belong  to  gneiss,  different  nepheline-syenites, 
a  quartz-augite-diorite,  and  olivine  diabase.  The  most  important  are 
the  two  first-named  groups  of  rocks,  and  chief  of  all  the  gneisses, 
because  they,  by  their  whole  habit,  prove  themselves  to  be  the  real 
members  of  the  ancient  formation.  They  consist  of  orthoclase,  micro- 
cline,  microperthite,  plagioclase,  biotite,  quartz,  more  or  less  rich 
hornblende,  and  the  accessory  microscopic  components,  zircon,  apatite, 
and  magnetite,  and  they  approximate  in  their  structure  sometimes 
to  granite  gneisses,  and  sometimes  to  augite  gneisses.  The  nepheline- 
syenites  which  have  been  described  from  other  parts  of  Brazil  by 
Lasaulx  and  Rosenbusch,  compose,  according  to  previous  researches, 
the  Plateau  of  Pocos  de  Caldas.  They  are  defined  outwardly  from 
the  adjoining  gneiss  district  by  a  striking  infertility.  The  partly 
coarse  and  partly  fine-grained  light-grey  rocks  are  composed  chiefly 
of  macroscopic  orthoclase,  nepheline,  and  augite.  The  ready  decom- 
position of  nepheline  gives  rise  to  a  generally  diffused  transformation 
into  a  colourless  and  fibrous  substance,  with  strong  double  refraction, 
in  which  cancrinite  is  supposed  to  exist.  The  green  strongly  pleo- 
chroite  augite,  which  occurs  in  columns  of  irregular  contour,  in  radially 
radiated  and  fibroglobular  aggregates,  belongs  apparently  throughout 
to  the  Aegirins. 

Titanite  occurs  frequently ;  sodalite  is  locally  plentiful,  and  similar 
in  its  habit  to  ditro  ;  melanite  scarce ;  and  lastly,  biotite  occurs  in 
varying  quantities,  but  only  as  an  accessory.  A  powdered  and 
broken  piece  of  nepheline-syenite  found  at  Barreiro  permitted  the 
isolation  of  both  augite  and  nepheline.  Analyses  1  and  2  respec- 
tively : — 
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SiOs- 

AI2O3. 

FeoOg.     FeO. 

CaO. 

MgO. 

K2O. 

Na.O. 

HoO. 

fl.) 

51-60 

1-92 

26-29    4-20 

4-25 

1-15 

1-05 

8-89 

0-56 

(2.) 

48-63 

25-11 

2-58      — 

3-52 

1-15 

1-47 

7-50 

11-66 

The  occarrence  of  modifications  which  sharply  define  themselves 
by  a  finer  grained  structure  than  usual,  but  which,  do  not  differ 
with  regard  to  their  mineral  constituents,  is  noteworthy.  The  chemical 
composition  of  the  latter  is  given  in  analysis  (3).  The  fine-grained 
nepheline-syenites  appear  also,  forming  massive  veins  and  rocks, 
similar  in  outward  appearance  to  compact  diorite,  and  even  phonolites, 
and  often  coloured  completely  black,  on  account  of  their  richness  in 
augite.  Wollastonite  is  sometimes  met  with  in  irregular  masses, 
which  appear  to  be  as  it  were  eaten  away,  or  in  sharply  defined 
crystals,  the  presence  of  which  was  proved  optically  and  chemically 
by  the  composition  of  the  hydrochloric  acid  extract,  which  is  given 
under  analysis  (4). 

Orthoclase  is  the  chief  constituent  of  these  fine-grained  syenites, 
occurring  for  the  most  part  in  opaque  twin  crystals,  according  to  the 
Carlsbad  law.  Next  in  importance  comes  nepheline,  the  amount  of 
which  (49*84  per  cent.)  is  shown  by  the  hydrochloric  acid  extract, 
and  the  composition  of  which  is  given  under  analysis  (5).  Analysis 
(6)  shows  the  composition  of  the  insoluble  residue,  which  consists 
chiefly  of  potash  felspar.  Analysis  (7)  is  the  complete  analysis  of 
another  fine-grained  variety  of  syenite,  in  which  lavenite  was  supposed 
to  exist. 

Finally,  these  interesting  rocks  are  represented  by  perfectly  com- 
pact and  porphyritic  gradations,  which  resemble  phonolites  much 
more  than  the  fine-grained  varieties,  on  account  of  their  flat,  con- 
choid al  fracture,  and  their  tendency  to  foliation.  They  are  distin- 
guished on  the  one  hand  by  the  presence  of  a  vitreous  base,  and  on 
the  other  hand  by  a  frequently  beautiful  dendritic,  or  feather-formed 
aggregation  of  their  augite. 


SiOg. 

TiOs. 

Al,03. 

FegOg. 

MgO. 

CaO. 

Na^O. 

K2O. 

H2O. 

Totals. 

3 

52-75 

22-65 

3-65 

0-15 

1-85 

8-10 

7-05 

3-60 

99-70 

48-21 

_ 

28-89 

1-86 

0-46 

4-11 

V.                                                         J 

0-05 

4 

16-42 

100 -00 

5 

47-31 

— 

24-19 

3-40 

0-22 

2-80 

13-75 

5-48 

2-86 

100-01 

6 

56-86 

— 

15-55 

8-47 

0-28 

1-90 

1-93 

14-63 

— 

99-62 

7 

53  10 

0-81 

22-50 

5-10 

0-15 

2-15 

8-49 

6-48 

1-65 

lot) -43 

8 

27-73 

— 

14-50 

28-11 

8-64 

16-85 

3-84 

3-33 

1-01 

100-01 

9 

65-20 

16-25 

5-45 

1-87 

7-55 

2-87 

0-50 

0-65 

100-34 

The  quartz-augite-diorite  forms  a  massive  and  extensive  mountain 
range.  It  is  a  blackish-green,  medium-grained  rock,  composed  in  the 
first  line  of  plagioclase  and  quartz,  then  of  light-green,  partly  rhombic, 
partly  monoclinic  augite,  some  hornblende  and  biotite,  and,  curiously 
enough,  scapolite,  in  the  form  of  local  deposits,  wholly  subordinate 
to  these  are  apatite,  magnetite,  and  pyrites.     The  composition  of  the 
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hydrochloric  acid  extract-  proving  the  admixture  of  scapolite  is  shown 
in  analysis  (8);  the  complete  analysis  in  (9).  J.  P.  L. 

Hot  Springs  at  Wiesbaden.  By  R.  Fresenius  {J.  pr.  Chem.  [2], 
37,  465 — 468). — The  autlior  ^ives  a  detailed  analysis  of  the  water 
from  one  of  these  sprinj^s  (Kleine  SchUtzenhoff).  Its  temperature  was 
45"2°  on  August  20,  1886,  the  air  temperature  being  24*8°.  A  com- 
parison of  the  composition  of  this  water  with  that  of  two  of  the  other 
springs,  analysed  in  1879  and  1885  respectively,  shows  but  slight 
variations  in  the  constituents.  A.  G.  B. 


Organic    Chemistry. 


Formation  of  Petroleum.    By  C.  Englgr  {Ber.,  21, 1816—1827). 

The  theory  that  petroleum  originates  from  the  decomposition  of 
animal  matter  under  high  preasure,  and  at  a  comparatively  low 
temperature  is  supported  by  the  author's  experiments. 

When  train-oil  is  distilled  under  about  10  atmospheres  pressure, 
which,  however,  during  the  operation  sank  to  4  atmospheres  pressure, 
at  an  initial  temperature  of  320°,  and  a  linal  temperature  of  slightly 
above  400°,  combustible  gases  are  evolved,  and  the  distillate  separates 
into  a  k)wer  aqueous,  and  an  upper  oily  layer.  The  latter  is  collected 
in  fractions,  and  those  which  are  found  to  contain  considerable 
quantities  of  unsaturated  fatty  acids  are  redistilled.  About  60  per 
cent,  of  an  oily  distillate  is  thus  obtained;  it  has  a  brownish  colour, 
and  in  thin  layers  is  transparent  with  a  strong  green  fluorescence, 
and  a  not  disagreeable  smell.  When  this  oil,  which  contains  more 
than  90  per  cent,  of  hydrocarbons,  is  fractioned,  and  the  portion 
boiling  below  150°  treated  consecutively  with  concentrated  sulphuric 
acid  and  a  mixture  of  concentrated  sulphuric  acid  and  fuming 
sulphuric  acid,  it  loses  about  37  per  cent,  by  volume.  Primary 
pentane,  primary  hexane,  and  primary  heptane,  were  isolated  from  the 
residual  oil.  Primary  octane  and  primary  nonane  were  also  present, 
and  probably  the  mixture  also  contained  secondary  hydrocarbons. 

When  triolein  is  distilled  at  about  350°  under  pressure  it  yields 
water,  and  a  mobile  oily  product,  which  evolves  gas  at  the  ordinary 
temperature,  begins  to  boil  at  about  30°,  and  contains  approximately 
50  per  cent,  of  compounds  boiling  below  300°.  The  residual  triolein 
yields  the  same  products  when  it  is  again  distilled,  so  that  by  repeat- 
ing the  process  several  times  it  can  be  almost  wholly  converted  into 
volatile  and  gaseous  products. 

Tristearin,  similarly  treated,  gives  about  60  per  cent,  of  oil,  boiling 
below  300°.  Oleic  acid  and  stearic  acid,  when  repeatedly  distilled  at 
350°,  under  pressure,  yield  products  quite  similar  to  those  obtained 
from  triolein  and  from  train-oil.  When  stearic  acid  is  heated  at 
350°  for  several  hours  in  a  bent    sealed  tube,  the  whole  of  which  is 
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placed  in  a  digester,  it  remains  unchanged,  only  when  one  limb  of 
the  tube,  being  outside  ihe  digestor,  allows  condensation  to  take 
])lace,  is  the  acid  decomposed.  On  the  other  hand,  oleic  acid  and 
train-oil  are  decomposed  even  when  the  whole  of  the  tube  is  equally 
heated. 

When  train-oil  is  distilled  under  diminished  pressure,  four-fifths  of 
its  weight  passes  over,  and  the  distillate  solidifies  to  a  bright  yellow, 
buttery  mass,  which  only  contains  about  10  per  cent,  of  hydrocarbons. 
Combustible  gases  are  evolved  during  distillation,  but  only  a  very 
small  quantity  of  water  is  formed.  F.  S.  K. 

Bromination  of  Heptane.  By  F.  P.  Yenable  (Amer.  Gliem.  /.,  10, 
237 — 239). — The  statement  of  Schorlemmer  that  by  the  action  of 
bromine  on  normal  paraffins  only  secondary  bromides  are  obtained, 
is  examined,  and  it  is  shown  that  by  treating  hot  heptane  with 
liquid  bromine,  the  secondary  bromide  is  the  principal  product ;  that 
gaseous  bromine  produces  almost  equal  quantities  of  the  primary  and 
secondary  bromides,  and  that  when  bromine  is  dissolved  in  heptane 
and  allowed  to  act  in  the  cold,  dibromheptanes  are  the  principal 
products.  Both  here  and  in  the  other  methods  of  bromination,  the 
secondary  bromide  was  never  formed  alone.  H.  B. 

Action  of  Chlorous  Anhydride  on  Heptylene.      By  B.  G. 

Grissom  {Amer.  Chem.  J.,  10,  225— 229).— The  absorption  of  the 
gas  is  very  energetic,  and  the  temperature  must  be  kept  low.  A 
small  quantity  of  the  product  dissolves  in  water,  and  this  proves  to 
be  due  to  the  presence  of  acetic  acid,  a  solid  crystalline  acid  con- 
taining chlorine,  and  also  probably  of  other  fatty  acids.  The  oil 
insoluble  in  water  was  fractionated,  but  its  examination  is  incom- 
plete ;  it  appears  to  contain  the  chlorhydrin  C7H13CIO.  The  heptylene 
was  obtained  from  heptane  from  Finns  sahiniana.  H.  B. 

Conversion  of  CEnanthylidene  and  Caprylidene  into  Iso- 
meric Hydrocarbons  by  Means  of  Alcoholic  Potash.    By  A. 

Behal  {Bull.  Soc.  Chim.,  49,  581— b84^).—Methylbutylacetylene, 
CiHg-CiCMe,  is  formed  when  cenanthylidene  is  heated  at  140 — 150° 
with  alcoholic  potash  for  24  hours.  It  boils  at  112 — 113°  (750'4mm. 
pressure),  has  the  specific  gravity  0*7632,  and  does  not  combine  with 
cuprous  chloride  nor  with  an  alcoholic  solution  of  silver  nitrate.  It 
combines,  however,  with  mercuric  chloride,  and  yields  a  methyl- 
acetone  when  treated  with  sulphuric  acid. 

When  chloroenanthylene  is  heated  at  140 — 150°  with  alcoholic 
potash  for  66  hours,  a  small  quantity  of  CBnanthylidene  still  remains 
unchanged,  but  when  chlorocaprylene  is  treated  similarly,  no  capry- 
lidene is  present  in  the  product. 

When  caprylidene  is  boiled  with  alcoholic  potash  for  36  hours,  it  is 
completely  converted  into  a  hydrocarbon,  which  is  identical  with  that 
obtained  from  caprylene,  and,  like  the  latter,  does  not  precipitate 
cuprous  or  silver  salts,  but  combines  with  mercuric  chloride  and 
yields  a  methylacetone  when  hydrated. 

VOL.   LIY.  3   q 
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The  caprjlidene  prepared  from  caprylene  (compare  Bull.,  48,  704)  is 
probably  a  hydrocarbon  of  the  true  acetylene  seiies.  F.  S.  K. 

Alcoholic  Silver  Nitrate  as  Reagent  for  Hydrocarbons  of  the 
Acetylene  Series.  By  A.  BfmxL  (Bull.  Soc.  Chim.,  49,  335 — 337). 
— Large  quantities  of  hydrocarbons  of  the  acetylene  series  contained 
in  a  mixture  are  often  undetected  by  an  ammoniacal  solution  of 
cuprous  chloride  or  silver  nitrate.  A  ^5°,  saturated,  alcoholic  solution 
of  silver  nitrate  is,  however,  a  most  sensitive  reagent,  but  an  excess 
of  the  solution  must  be  avoided,  as  the  precipitate  is  sometimes 
soluble  in  presence  of  a  large  quantity  of  the  reagent.  The  com- 
pounds obtained  are  mostly  crystalline,  and  seem  to  be  less  alterable 
than  those  produced  with  an  aqueous  ammoniacal  solution,  from 
which  they  also  differ  in  constitution.  They  are  very  sparingly 
soluble  in  ammonia,  especially  when  they  have  been  prepared  for 
some  time,  but  as  a  rule  no  precipitate  is  formed  with  an  ammoniacal 
alcoholic  solution  of  silver  nitrate. 

The  precipitate  obtained  with  oenanthylidene  contains  nitric 
acid,  and  has  the  composition  CvHnAg^XOs;  it  crystallises  in 
acicular  prisms,  deflagrates  when  heated,  but  does  not  explode  by 
concussion.     It  blackens  when  dried  at  100°  in  the  air. 

The  precipitate  obtained  with  acetylene  also  contains  nitric  acid, 
but  does  not  seem  to  be  a  definite  compound.  It  is  a  yellow 
substance,  which  explodes  by  concussion.  Substituted  hydrocarbons 
of  the  acetylene  series  gave  negative  results.  F.  S.  K. 

Preparation  of  Isopropylacetylene  from  Methyl  Isopropyl 
Carbonyl.  By  A.  Behal  {Bull  Soc.  Chim.,  49,  23 — 27). — Isupropyl- 
acetylene,  Me2CII-C:CH,  is  prepared  by  treating  methyl  isopropyl 
ketone  (dimethylacetone)  with  phosphorus  pentachloride,  heating 
the  mixture  of  chlorides  obtained  at  130 — 140°  for  about  six  horn's 
with  about  10  times  its  volume  of  alcoholic  potash,  and  fractioning 
the  product.  It  is  a  liquid,  and  seems  to  boil  at  about  30°.  It  com- 
bines instantly  with  an  ammoniacal  solution  of  silver  nitrate,  forming 
a  white  compound,  C5H7Ag,  which  crystallises  from  boiling  alcohol 
in  prismatic  needles.  F.  S.  K. 

Methyliodoform.  By  P.  de  Boissieu  (Bull.  Soc.  Chim.,  49,  16— 
17). — Methyliodoform,  CMels,  is  prepared  by  adding  the  calculated 
quantity  of  methylehloroform  drop  by  drop  to  a  carbon  bisulphide 
solution  of  aluminium  iodide  ;  the  yield  does  not  exceed  25  to  30  per 
cent.  It  crystallises  from  alcohol  in  small,  yellow  octahedra,  which 
melt  at  95°  with  decomposition,  is  readily  soluble  in  carbon 
bisulphide,  benzene,  and  ether,  rather  more  sparingly  soluble  in  liglit 
petroleum,  and  sparingly  soluble  in  cold  ether.  It  smells  like  weak 
iodoform,  and  partially  decomposes  when  crystallised  from  solvents 
other  than  alcohol.  F.  S.  K. 

Decomposition  of  Potassium  Cyanide.  By  I.  H.  AIannixg 
(Arner.  Chem.  J.,  10,  235 — 236). — The  conclusion  of  v.  d.  Pfordten 
that  the  decomposition  and  discoloration  of  strong  potassium  cyanide 
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solutions  is  to  be  attributed  to  the  action  of  carbonic  acid  is  not 
tenable,  as  shown  by  Wilkes  and  confirmed  by  the  author. 

H.  B. 

Potassium  Platinocyanide.  By  T.  Wilm  (Ber.,  21, 1434—1454), 
— When  a  very  small  quantity  of  pure  nitric  acid  (sp.  gr.  about  40° 
Beaume)  is  added  to  a  few  drops  of  a  concentrated  solution  of  potas- 
sium platinocyanide,  the  mixture  becomes  yellowish  and,  as  long  as  no 
excess  of  nitric  acid  is  present,  bright  yellowish-brown,  slender 
needles,  with  a  copper-coloured  lustre,  crystallise  from  the  solution  ; 
when  more  nitric  acid  is  added,  the  crystals  redissolve,  the  solution 
becomes  colourless,  and  oily  drops  separate,  often  without  either 
warming  or  concentrating  the  solution.  When  the  whole  is  evapo- 
rated several  times  with  water  and  exposed  to  the  air,  it  crystallises 
to  a  mass  of  needles,  but  no  pure  product  is  obtained.  When  pure 
nitric  acid  is  added  drop  by  drop  to  a  concentrated  solution 
of  potassium  platinocyanide,  the  mixture  becomes  yellow;  after 
keeping  for  some  time,  copper-coloured,  lustrous  needles  separate. 
This  product  is  washed  with  cold  water,  then  with  alcohol,  and  dried 
in  the  air ;  ifc  was  found  to  be  the  chloride,  3[K2Pt(CN)4  -f  3H20],C], 
the  chlorine  originating  from  some  impurity  in  the  potassium  platino- 
cyanide. The  compound  3[K3Pt(CN)4],KCN,Pfc(CN)3  +  6H2O  is 
obtained  in  the  form  of  dark-yellow  crystals  when  pure  potassium 
platinocyanide  is  treated  with  nitric  acid,  as  described  above  (compare 
Abstr.,  1886,  605). 

Hydrogen  peroxide  has  no  action  on  a  concentrated  solution  of 
potassium  platinocyanide  even  when  the  mixture  is  warmed,  but  if  a 
little  hydrochloric  acid  is  added  to  the  mixture,  the  chloride  (see 
above)  separates  after  a  short  time  in  bright,  copper-coloured  crystals. 
If  the  solution  is  evaporated  after  acidifying  with  hydrochloric  acid 
and  adding  more  hydrogen  peroxide,  or  if  the  mother-liquor  from  the 
chloride  is  treated  similarly,  not  a  trace  of  the  copper- coloured  salt 
separates,  but  a  colourless,  or  yellowish,  crystalline  mass  is  obtained, 
which  contains  the  perchloride  K3Pt(CN)4Cl2. 

The  bromide  is  obtained  in  dark,  lustrous  needles  and  prisms  when 
potassium  platinocyanide  is  treated  similarly  with  hydrobromic  acid  and 
hydrogen  peroxide,  but  when  the  mixture  is  evaporated  with  an  excess 
of  hydrogen  peroxide,  the  perbromide  alone  is  obtained.  This  is  the 
best  method  of  preparing  the  bromide,  but  an  excess  of  hydrobromic 
acid  must  be  avoided.  The  pure  bromide  forms  darker  needles  than 
those  of  the  chloride ;  the  former  crumbles  partially  on  exposure  to 
the  air,  and  when  dried  becomes  white  and  opaque,  but  the  chlor'ide 
is  stable  in  the  air,  and  turns  a  darker  greenish-brown  when  dried. 

When  pure  concentrated  sulphuric  acid  is  added  drop  by  drop 
to  a  well-cooled,  concentrated  solution  of  potassium  platinocyanide, 
hydrogen  potassium  sulphate  separates  and  the  liquid  becomes  yellow. 
When  the  solution  is  filtered  and  the  residue  washed  with  alcohol, 
orange-red  needles  with  a  violet  tint  crystallise  at  the  surface  of 
contact  of  the  yellow  filtrate  and  the  alcohol,  but  on  adding  more 
alcohol,  the  crystals  are  redissolved.  Yellowish-red  needles  with  a 
deep  violet  to  steel-grey  tint  can  be  observed  when  a  portion  of  the 
mixture  is  evaporated  and  examined  under  the  microscope  on  a  warm 

3  2  2 
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glass,  but  they  soon  become  pale  yellow  and  deliquesce  lo  an  oily 
liquid,  which  when  treated  with  absolute  alcohol  crystallises  to  a 
mass  of  orange-red  needles.  On  account  of  the  extreme  soluV)iIity  of 
this  compound  in  water,  alcohol,  and  ether,  it  could  not  be  obtained 
pure. 

The  action  of  a  mixture  of  sulphuric  acid  and  hydrogen  peroxide 
on  potassium  platinocyanide  seems  to  be  influenced  by  the  tempera- 
ture and  by  the  concentration  or  quantity  of  the  reagents.  When 
sulphuric  acid  is  gradually  added  to  a  well-cooled  mixture  of  a  con- 
centrated solution  of  potassium  platinocyanide  and  hydrogen  peroxide, 
slender,  dark  brown,  lustrous  needles  separate  after  a  few  hours'  time. 
This  product  was  washed  with  water,  then  with  alcohol,  and  dried  in 
the  air,  but  its  composition  could  not  be  ascertained.  A  second 
experiment,  in  which  pure  potassium  platinocyanide  was  employed, 
yielded  the  same  dark  brownish-yellow  needles.  The  product  was 
obtained  in  the  pure  state,  and  was  found  to  be  identical  with  the 
compound  previously  obtained  by  acting  on  pure  potassium  platino- 
cyanide with  nitric  acid. 

This  same  compound  is  obtained  when  a  cold,  concentrated  solution 
of  pure  potassium  platinocyanide  is  electrolysed ;  hydrogen  is  evolved 
a,t  the  negative  pole,  and  a  mass  of  yellowish-brown  crystals  separates 
at  the  positive  pole,  but  no  evolution  of  oxygen  is  eiddent.  The 
crystals  are  washed  with  water,  then  with  alcohol,  and  dried  in  the 
air. 

The  constitution  of  this  compound  is  8[K2Pt(CN)4],KCN,Pt(CN)3 
-f  6H2O  ;  it  liberates  iodine  from  potassium  iodide. 

The  chloride  and  the  bromide  referred  to  above  have  an  analogous 
constitution,  namely,  2[K2Pt(CN)4],2KCN,Pt(CN)oCl  -f  9HoO  and 
2[K2Pt(CN)4],2KCN,Pt(CN)2Br  -f  OH^O  respectively. 

R  S.  K. 

Metallic  Nitroprussides.  By  T.  H.  Norton  (Amer.  Chem.  /., 
10,  222— 224).— The  following  salts  are  described:  CdFe(CN)5N0, 
Hg2Fe(CN)5NO,  CoFe(CN)5NO  -f  4H2O,  and  NiFe(CN)5N0.  All 
are  insoluble  in  water  and,  with  the  exception  of  the  cadmium  salt, 
decompose  easily;  the  cobalt  salt  is  thrown  down  as  a  crystalline 
powder,  the  other  three  are  amorphous.  H.  B. 

Combination  of  Aluminium  Chloride  with  Acetonitrile, 
Chloracetonitrile,  and  Trichloracetonitrile.  By  P.  Genvresse 
{Bull,  80c.  Chim.,  49,  341— 343).— The  compound  CNMe,AUCl6 
separates  as  a  white,  crystalline  powder,  when  aluminium  chloride 
is  added  gradually  to  acetonitrile  kept  cold  by  water  at  the  ordinary 
temperature.  When  heated,  it  partially  decomposes,  becomes  pasty, 
and  melts  to  a  brown  liquid  which  solidifies  to  a  resinous  product  on 
cooling.  On  continued  heating,  or  when  treated  with  water,  it  is  com- 
pletely decomposed.  The  compound  CN'CHoCl.AUCle  is  obtained  by 
adding  chloracetonitrile  gradually  to  aluminium  chloride  and  warming 
the  mixture.  The  product  melts  to  a  gre3"isli-brown  liquid  which 
crystallises  on  cooling.  It  is  very  readily  soluble  in  benzene,  melts 
about  38°,  and  decomposes  when  heated  or  when  treated  with  water. 
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The  romponnd  CN'CClsjAlaClc  is  formed  when  alaminiuin  chloride  is 
added  gradually  to  trichloracefconitrile.  It  is  a  white,  crystalline 
substance,  which  quickly  decomposes  when  heated,  and  has  no  well- 
defined  melting  point.  It  is  sparingly  soluble  in  benzene,  and  is 
decomposed  when  treated  with  water.  F.   S.  K. 

Compound  of  Methyl  Alcohol  and  Potash.  By  C.  Gottig 
(Ber.,  21,  1832— 1835).— The  compound  5CH,0,3KOH,  obtained 
when  a  methyl  alcoholic  solution  of  potash  is  evaporated,  crystallises 
in  transparent,  elastic  plates  melting  at  about  110°,  which,  when 
placed  on  water,  move  about  rapidly  on  the  surface  and  are  decom- 
posed. When  kept  in  a  desiccator  over  sulphuric  acid,  it  gradually 
gives  up  the  greater  part  of  its  alcohol  and  becomes  opaque,  but  does 
not  entirely  lose  its  property  of  moving  about  on  the  surface  of  water. 

F.  S.  K. 

Derivatives  of  Isodulcitol.  By  W.  Will  and  C.  Peters  (Ber., 
21,  1813 — 1815). — A  lactone,  CeHioOs,  is  produced  when  isodulcitol  is 
treated  with  bromine  in  aqueous  solution.  It  crystallises  in  needles, 
melts  at  148°,  and  is  readily  soluble  in  alcohol  and  water,  but 
sparingly  soluble  in  ether.  It  behaves  similarly  to  saccharin,  but 
differs  from  the  latter  in  melting  point,  solubility,  rotatory  power,  and 
crystalline  form.  An  oily  mixture  of  a  lactone,  boiling  at  206 — 212°, 
and  a  liquid,  fatty  acid  is  obtained  when  it  is  boiled  with  concentrated 
hydriodic  acid  and  a  little  phosphorus.  It  yields  amorphous  calcium 
isodulcitonate,  (C6Hn06)2Ca,  when  boiled  with  calcium  carbonate;  the 
harium  salt,  prepared  similarly,  is  also  amorphous. 

The  authors  also  prepared  isodulcitolcarboxylic  acid,  its  baHum  and 
calcium  salt,  and  the  corresponding  lactone  melting  at  169°,  (Compare 
Fischer  and  Tafel,  this  vol.,  p.  806).  F.  S.  K. 

Rotatory  and  Reducing  Power  of  Lactose.  By  G.  Denig^s 
and  E.  Bonnans  (/.  Pharm.  [5],  17,  363—367,  411— 414).— The  figures 
given  by  different  authors  for  the  rotatory  power  of  lactose  vary 
considerably.  In  a  recent  work,  Schmoger  gives  results  obtained 
with  solutions  containing  4  to  36  per  cent,  at  a  temperature  t  for 
lactose  hydrate  as  «  =  52°*53  -f-  (20  —  ^)  X  0"055,  which  for  anhy- 
drous lactose  is  a  =  55°*30  at  20°.  The  results  obtained  by  the  authors 
after  three  or  more  crystallisations  of  the  lactose  agree  perfectly  with 
Schmoger's  results.  In  both  cases  the  penumbra  polarimeter  with 
monochromatic  light  was  employed.  The  rotation  is  strictly  pro- 
portional to  the  dilution  of  the  solution,  and  the  correction  for  tempe- 
rature is  also  dependent  on  the  dilution  ;  thus  the  correction  for  a 
deviation  p  at  temperature  t,  to  get  the  deviation  at  20°  is. 

X  (20  —  t)  =  p  X 


'^  1000       ^  '        "^  1000      • 

The  results  obtained  with  Soleil's  saccharimeter  are  4°  to  6°  higher 
than  those  given  above. 

There  is  considerable  diversity  in  the  published  results  as  to  the 
reducing  power  of  lactose.     10  c.c.  of  Fehling's  solution  diluted  to 
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20  c.c.  and  rednced  bj  0049  gram  of  glucose  is  equally  reduced  by 
70'2  c.c.  of  hydrated  lactose  solution  of  1  gram  per  litre.  Hence 
6  grams  glucose  is  equivalent  to  7'16  grams  hydrated  lactose,  or  to 
6'8  grams  anhydrous  lactose.  Fehling's  solution  prepared  from 
different  formulae  gives  the  same  result.  J.  T. 

Mannose.  By  E.  Fischer  and  J.  Hirschberger  (Bar.,  21,  1805 — 
1809).— Mannosephenylhydrazone,  CizHisN.Oo  (Abstr.,  1887,  567),  is 
prepared  by  heating  200  grams  of  mannitol  dissolved  in  LSOi'J  c.c.  of 
water  with  650  c.c.  of  nitric  acid  (sp.  gr.  =  1*4)  for  eight  hours  at  42^. 
After  one  or  two  days,  soda  is  added  to  neutralise  the  greater  portion 
of  the  nitric  acid,  whilst  the  nitrous  acid  is  got  rid  of  by  adding  about 
30  grams  of  urea.  The  mixture  is  then  completely  neutralised  with 
soda  and  treated  with  a  solution  of  lUO  grams  of  phenylhydraziue  in 
very  dilute  acetic  acid.  After  half  an  hour,  it  is  filtered  from  the  crystal- 
line precipitate,  which  is  washed  with  water,  pressed,  and  then  washed 
wi-th  acetone,  after  which  it  is  colourless.  It  crystallises  from  water  in 
Y-erj  slightly  yellowish,  slender  prisms  soluble  in  80  to  100  parts  of 
hot  water,  much  less  soluble  in  alcohol  and  acetone.  It  melts  between 
195°  and  200°  (not  188^).  The  dilute  hydrochloric  acid  solution  is 
laevorotatory. 

Mannose,  OH-CH2-CH(OH)-CO'CH(OH)-CH(OH)'CH2-OH,  is  ob- 
tained by  dissolving  the  above  phenylhydrazone  in  four  parts  of 
hydrochloric  acid  (sp.  gr.  =  1*19)  cooled  with  ice  and  salt.  After  a 
quarter  of  an  hour,  the  product  is  filtered  from  the  phenylhydrazine 
hydrochloride  which  separates,  treated  with  twice  the  volume  of  ice- 
water,  and  neutralised  with  lead  carbonate.  The  filtrate,  which 
contains,  besides  mannose,  lead  chloride  and  phenylhydrazine,  is  freed 
from  tlfte  latter  substances  and  evaporated  in  a  vacuum.  It  is  then 
dissolved  in  absolute  alcohol  and  precipitated  with  absolute  ether.  It 
forms  a  light  yellow  syrup  having  all  the  properties  of  the  glucoses  ; 
it  has  a  sweet  taste,  dissolves  readily  in  water  and  alcohol,  reduces 
Fehling's  solution,  and  yields  humic  substances  when  heated  with 
20  per  cent,  hydrochloric  acid.  The  aqueous  solution  is  dextrorota- 
tory, but  much  less  so  than  dextrose.  When  a  10  per  cent,  solution 
of  mannose  is  treated  with  2  per  cent,  sodium  amalgam,  mannitol  is 
formed. 

Fhenylmannosazone,  C18H22N4O4,  is  formed  when  mannosephenyl- 
hydrazone (1  part),  phenylhydrazine  hydrochloride  (3  parts),  sodium 
acetate  (4  parts),  and  water  (80  parts),  are  heated  at  100 — 105"  for 
4  to  5  hours.  It  crystallises  from  alcohol  in  slender,  yellow  needles, 
generally  grouped  in  globular  aggregates,  and  melts  at  210°. 

N.  H.  M. 

Glycogen  in  Lower  Animals  :  Compounds  of  Glycogen  with 
Sulphuric  Acid.  By  F.  Anderlini  (Chem.  Centr.,  1888,  451 — 452, 
from  Atti.  JR.  Inst.  Veneto  [6],  5,  1291— 1294).— The  author  has  been 
able  to  extract  glycogen  from  Bomhyx  mori  in  the  different  periods  of 
its  life.  The  greatest  amount  was  found  in  the  chrysalis  ;  a  little  less 
in  the  female  butterfly.  A  small  quantity  of  glycogen  was  also  found 
in  Blaita  orientalis. 

Concentrated  sulphuric  acid  dissolves  glycogen  in  the  cold  without 
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perceptible  coloration.  When,  after  prolonged  standing,  the  solution 
was  diluted  with  water,  neutralised  with  barium  carbonate,  and  con- 
centrated in  a  vacuum,  amorphous  residues  were  obtained,  the  aqueous 
solution  of  which  became  turbid  on  heating.  Glycogen  dissolves 
also  in  chlorosulphonic  acid ;  the  solution  of  1  part  in  6  to  7  parts 
chlorosulphonic  acid,  becomes  sticky  after  24  to  28  hours,  later 
solid  and  crystalline.  This  substance,  when  dried  on  porous  plates, 
forms  colourless,  very  hygroscopic  crystals,  which  readily  decompose 
when  exposed  to  the  air.  The  amorphous  lead  and  barium  salts  are 
obtained  by  evaporating  the  solution  which  has  been  neutralised  with 
lead  and  barium  carbonates  respectively.  J.  W.  L. 

Succinenylamidoxime  and  some  of  its  Derivatives.     By  F. 

Sembkitzki  (Chem.  Centr.,  1888,  623 — 624). — Succinenylamidoxime^ 
C2H4[C(NH2)!.N*OH]o,  is  obtained  by  mixing  equivalent  quantities  of 
hydroxylamine  hydrochloride  and  sodium  carbonate  with  an  alcoholic 
solution  of  cyanobenzoic  acid ;  it  melts  with  blackening  and  dis- 
engagement of  ammonia  at  188'',  is  soluble  in  hot  water,  only  slightly 
soluble  in  alcohol,  and  insoluble  in  chloroform,  benzene,  and  light 
petroleum.  It  forms  both  acid  and  basic  salts.  The  acetyl-derivative 
melts  at  167 — 168°.  The  benzoyl-derivative  melts  at  192°,  and  when 
heated  with  water  in   a  sealed  tube  at  150°  to  160°  for  five  hours, 

furnishes  succinenylazoxijhenzene,  C2H4C2(     -^r^CPh  I ,  melting  at  158° 

to  159°. 

Stwcinenylamidoxim,e  ethyl  ether,  C2H4[C(NH2)!NOEt]2,  results  from 
the  reaction  of  succinenylamidoxime,  ethyl  iodide,  and  sodium  ethoxide, 
and  melts  at  119°. 

Succinevyluramidoxime,  C2H4[C(N-OH)*.NH-CO-NH3]2,  was  prepared 
from  equivalent  proportions  of  succinenylamidoxime  and  potassium 
cyanate  in  concentrated  watery  solution.  It  contains  water  of  crys- 
tallisation, which  is  given  oft"  at  100°  to  105°  ;  when  anhydrous  it 
melts  with  browning  and  decomposition  at  168'5". 

If  an  alcoholic  solution  of  cyanosuccinic  acid  is  digested  with 
hydroxylamine  and  sodium  carbonate,  and  then  evaporated  to  the 
point      of     crystallisation     on     a    water-bath,     succinenylimidoxime, 

C2H4<[p/T^/-vTT'!>NH,  separates  out.     This  substance,   dissolved  in 

soda,  gives  first  a  blue  and  then  a  green  colour;  with  ferric  chloride  it 
gives  a  dark  violet  coloration.  The  ^ye^^o^/Z-derivative  melts  at  187 — 
189°,  the  ace^7/Z-derivative  at  170—171°.  J.  P.  L. 

Acetals  of  Normal  Propyl  Glycol.    By  H.  Lochert  {Ball.  Soc. 

CUm.,  49,    352— 354).— The    compound,    CH2<^2-.Q>CHMe,     is 

obtained  by  heating  a  mixture  of  acetaldehyde  (1  mol.)  with  propyl 
glycol  (2  mols.)  and  fractioning  the  product.  It  is  a  colourless  liquid 
which  boils  at  110 — 112"  (768-6  mm.  pressure),  and  has  a  slight  smell 
of  acetaldehyde;  it  dissolves  in  1-|  times  its  volume  of  water,  and  is 
very  readily  soluble  in  alcohol  and  ether.  It  is  separated  from  its 
aqueous  solution  by  calcium  chloride.     Caustic  alkalis  do  not  act  ou 
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the  dry  compound,  bat  it  yields  acetaldehyde  and  propyl  e^lycol  when 
heated  with  water  in  sealed  tubes,  or,  more  quickly,  when  treated 

with  alkalis  or  acids. 

nrs  .r\ 
The  compound,  CH2<JpTT^.Q^CH'C4H9,  is  obtained  similarly  from 

propyl  glycol  and  valeraldehyde.  It  is  a  colourless,  mobile  liquid 
which  boils  at  164 — 166°,  and  has  a  faint  smell  of  valeraldehyde.  It 
is  almost  totally  insoluble  in  water,  and  resembles  the  preceding  com- 
pound in  all  its  properties.  F.  S.  K. 

Methylhydrazine.  By  G.  v.  Bruning  (Ber.,  21,  1809— 1810).— 
Nifrosoinethi/lcarbamide,  NHa'CO'NMe-lS'O,  prepared  by  treating  a 
cold,  neutral,  aqueous  solution  of  methylcarbamide  with  sodium 
nitrite,  crystallises  in  yellowish  leaves,  melts  at  123 — 124°  with 
decomposition,  and  is  readily  soluble  in  alcohol  and  warm  water.  It 
is  decomposed  by  continued  boiling  with  water,  and  is  to  a  large 
extent  converted  into  methylhydrazinecarbamide  when  treated  with 
zinc  and  acetic  acid  in  alcoholic  solution. 

MetJiylhydrazine  sulphate,  NHMe-NH2,B[2S04,  is  obtained  when  the 
alcoholic  solution  of  methylhydrazinecarbamide  is  evaporated  with 
hydrochloric  acid  and  the  residue  heated  at  100"  with  concentrated 
hydrochloric  acid.  It  crystallises  from  alcohol  in  shining  needles. 
The  free  base  is  a  colourless  liquid  with  a  strongly  ammoniacal  smell; 
it  shows  all  the  reactions  of  ethylbydrazine.  F.  S.  K. 

Action  of  Silicon  Tetrafluoride  on  Acetone.  By  T.  H.  Noeton 
and  J.  H.  Westenhoff  (Amer.  Chem.  /.,  10,  209— 213).— Silicon 
tetrafluoride  was  passed  into  acetone,  and  the  product  distilled  frac- 
tionally ;  a  large  proportion  of  the  acetone  was  unaltered,  the  fractions 
boiling  higher  than  acetone  and  below  90°  all  decomposed  readily 
after  a  time,  and  the  only  portions  that  were  stable  and  were  analysed 
were  two  distilling  between  90°  and  100°,  their  specific  gravities  were 
0'904  and  1'36.  The  analyses  present,  however,  many  difficulties  as 
regards  the  determination  of  silicon,  fluorine,  and  oxygen ;  the  lighter 
liquid  contains  about  11  per  cent,  of  hydrogen,  625  per  cent,  of  carbon, 
and  2  per  cent,  of  silicon,  with  seemingly  no  fluorine  ;  whilst  the  heavier 
contains  10  per  cent,  of  hydrogen,  10  per  cent,  of  carbon,  5*5  per  cent, 
silicon,  and  large  quantities  of  fluorine  and  probably  oxygen. 

H.  B. 

Bromination  of  Acetone :  Action  of  Monobromacetone 
on  Ammonium  Thiocyanate.  By  T.  H.  Nortox  and  J.  H. 
Westenhoff  (Amer.  Chem.  J.,  10,  213 — 216).— The  additive  product 
of  acetone  and  bromine  described  by  Linneraann  could  not  be  obtained, 
nor  could  more  than  50  per  cent,  of  the  acetone  be  converted  into 
dibromacetone,  whereas  Mulder  has  reported  that  tetrabromacetone  is 
obtainable.  Whilst  chloracetone  and  ammonium  thiocyanate  easily 
react  to  yield  the  thiocyanate  of  thiocyanisopropimine,  bromacetoiie 
does  not,  or  at  any  rate  the  product  of  the  reaction  cannot  be  isolated 
from  the  tarry  matters  formed.  H.  B. 
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Action  of  some  Organic  Acids  on  Ethyl  Oxalate.  Bj  Lorin 
(Bull.  Soc.  Chim.,  49,  844 — 345). — Oxalic  acid,  formic  acid,  and 
acetic  acid  act  on  normal  ethyl  oxalate  at  140*^,  and  under  absolutely 
similar  conditions,  forming  the  ethyl  salt  of  the  acid  employed  and 
ethyl  formate  with  evolution  of  carbonic  anhydride  and  small  quan- 
tities of  carbonic  oxide.  In  the  case  of  oxalic  acid,  the  yield  of  ethyl 
formate  is  twice  as  large  as  with  acetic  or  formic  acid.  Benzoic  acid 
and  ethyl  oxalate  do  not  react  even  at  240°.  F.  S.  K. 

Action  of  Silver  on  Ethyl  Dibromosuccinate.  By  J.  Goeo- 
BETZKY  and  C.  Hell  (Ber.,  21,  1801 — 1802). — Ethyl  dibromosuccinate 
dissolved  in  light  petroleum  (b.  p.  60 — 70")  is  slightly  warmed  with 
an  equal  amount  of  dry,  finely-divided  silver  (prepared  by  reducing 
silver  chloride  with  iron)  for  two  to  three  hours.  The  liquid  is  poured 
off  from  the  silver  bromide  and  again  warmed  with  silver  until  no 
more  action  takes  place.  The  product  of  the  reaction  is  pure  ethyl 
fumarate.  N.  H.  M. 

Ethyl  Cyanosuccinate  and  Ethyl  Cyanotricarballylate.    By 

A.  Hallee  and  L.  Baethe  (Gompt.  rend.,  106,  1413 — 1416). — A 
mixture  of  efchyl  cyanacetate,  sodium  ethoxide,  and  ethyl  monochior- 
acetate,  in  equivalent  proportions,  dissolved  in  excess  of  alcohol,  was 
boiled  antil  the  liquid  was  no  longer  alkaline.  It  was  then  filtered  to 
remove  sodium  chloride,  heated  to  expel  excess  of  alcohol,  treated  with 
ether,  and  the  product  distilled  in  a  vacuum.  Ethyl  cyanosuccinate, 
COOEt-CH,-CH(CN)-COOEt,  is  a  colourless,  oily  liquid  which  boils 
at  157 — 160°  under  a  pressure  of  14  mm.,  and  is  insoluble  in  water, 
but  soluble  in  alcohol,  ether,  and  alkalis.  With  sodium  ethoxide  it 
yields  a  derivative,  COOEt-CH,-CNa(CN')-COOEt. 

In  the  preparation  of  the  preceding  compound  a  product  is  obtained 
which  boils  at  185 — 200°,  and  ciystalb'ses  in  the  receiver,  or  may  be 
crvstallised  by  strong^ly  cooling  the  distillate.  This  is  ethyl  cyaiiotri- 
carballylate,  COOEt-C(CN)(CH2-COOEt)2,  which  can  be  purified  by 
recrystallisation  from  alcohol,  and  forms  hard,  white  crystals,  which 
melt  at  40 — 41°,  and  dissolve  in  alcohol  and  ether,  but  are  insoluble 
in  water  or  alkalis.  It  is  probable  that  in  the  preparation  of  the 
cyanosuccinate  some  ethyl  cyanosodiosuccinate  is  formed,  and  this 
resicts  with  the  chloracetate  to  form  the  cyanotricarballylate.  The 
latter  can  actually  be  prepared  from  the  cyanosuccinate,  sodium 
ethoxide,  and  ethyl  monochloracetate. 

Cyanotricarballylic  acid  is  the  mononitrile  of  isoallylenetetracarbo- 
xylic  acid.  C.  H.  B. 

Influence  of  Certain  so-called  Negative  Radicles  on  the 
Functions  of  Certain  Groups.  By  A.  Hallee  (Bull.  Soc.  Chim., 
49,  31 — 36  ;  compare  Y.  Meyer,  this  vol.,  p.  147,  and  Haller,  Abstr., 
1882,  1189). — The  author  in  his  investigations  on  the  influence  of 
certain  radicles  on  the  functions  of  certain  groups,  has  prepared  ethyl 
cyanomalonate,  ethyl  acetylcyanoacetate,  ethyl  benzoylcyanoacetate, 
and  the  propionyl,  butyryl,  orthotolnyl,  and  phenylacetyl-derivatives 
of    ethyl  cyanoacetate  by  treating    the  sodium  compound  of    ethyl 
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cyanoacetate  with  aoid  chlorides.    The  orthotoluyl-  and  phenylacetyU 
derivatives  yield  cyanoketones  when  treated  with  boiling  water. 

Ethyl  sodiocyanacetate  and  ethyl  chloracetate  yield  a  crystalline 
compound  which  is  probably  ethyl  cyanosuccinate.  Metallic  sodium 
dissolves  in  methyl  phenylacetate  when  the  mixture  is  gently  warmed. 

When  the  lead  salt  of  phenylaceticorthocarboxylic  acid  is  distilled, 
carbonic  anhydride  and  a  reddish-coloured  liquid,  boiling  above  200°, 
are  produced. 

A  resinous  product  is  obtained  when  ethyl  orthonitrophenylacetate 
is  treated  with  sodium  ethoxide. 

Ethyl  succinimidoacetate  yields  a  sodium-derivative  which  reacts 
with  benzoic  chloride. 

Ethyl  trichlorolactate  shows  an  acid  reaction  with  turnesole,  and 
reduces  ammoniacal  silver  and  Fehling's  solutions  ;  its  acetyl -deriva- 
tive has  none  of  these  properties,  and  is  quite  insoluble  in  alkalis. 

F.  S.  K. 

Molecular  Refraction  of  the  Isomerides  Fumaric  and  Maleic 
Acids;  Gitraconic,  Itaconic,  and  Mesaconic  Acids,  and  of 
Thiophen.  By  C.  Knops  (Ohem.  CeiUr.,  1888,  464—465,  from 
Verh.  nat.  Ver.  Bonn^  1887,  17). — The  isomeric  compounds  which 
cannot  be  explained  by  the  theory  of  valency,  such  as  the  physical 
isomerides  and  such  isomerides  as  seem  to  have  the  same  chemical  com- 
position yet  yield  different  derivatives  when  treated  with  the  same 
reagents  (optically  active  and  optically  inactive  substances),  were 
compared  by  the  author  with  reference  to  those  physical  properties 
which  appeared  to  be  correlated  to  substances  of  known  constitution. 

From  his  experiments  it  follows  that  fumaric  and  maleic  acids,  on 
the  one  hand,  and  mesaconic  and  citraconic  acids  on  the  other  hand, 
probably  possess  ditferent  structures.  The  author  also  submits  a  new 
formula  for  thiophen.     No  details  are  given.  J.  P.  L. 

Action  of  Normal  Alkaline  Tungstates  on  Solutions  of  Tar- 
taric Acid.  By  D.  Gernez  {Gompt.  rend.,  106,  1527 — 1530 ;  com- 
pare Abstr.,  1887,  540,  and  this  vol.,  p.  97). — Crystallised  sodium  tung- 
state,  Na2W04,  was  added  to  1*25  gram  of  tartaric  acid  in  quantities 
varying  from  one-fortieth  to  17  mols.  per  molecule  of  acid,  the  pro- 
portion of  water  being  sufficient  to  make  the  volume  of  the  liquid  up 
to  50  c.c.  The  rotatory  power  of  the  solution  increases  with  the 
proportion  of  tungstate  until  the  salt  and  the  acid  are  present  in  equal 
molecular  proportions.  It  then  increases  more  and  more  slowly 
until  2  mols.  of  the  salt  are  present  for  each  molecule  of  acid,  beyond 
which  point  the  rotatory  power  decreases  by  gradually  diminishing 
quantities.  These  facts  indicate  the  formation  of  a  compound  of 
1  mol.  tartaric  acid  and  1  mol.  sodium  tungstate  and  a  second  com- 
pound containing  1  mol.  of  the  acid  and  2  mols.  of  the  tungstate ; 
the  maximum  rotatory  power  being  22  times  as  great  as  that  of  the 
tartaric  acid  in  the  solution.  When  further  quantities  of  the  tung- 
state are  added,  the  compound  of  the  salt  and  the  acid  is  gradually 
dissociated. 

With  potassium  tungstate,.  the  phenomena  indicate  the  formation 
of  a  compound  of  1  mol.  of  the  tungstate  and  1  mol.  of  tartaric  acid, 
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the  maximuin  rotation  being  23  times  as  great  as  that  of  the  tartaric 
acid  in  the  solution.  C.  H.  B. 

Action  of  Chlorine  on  Sulphonic  and  Oxythio-derivatives  of 
Heptyl.  By  W.  Spring  and  C.  Winssinger  (Bull.  Soc.  Cfum.,  49, 
68 — 74;  compare  Abstr.,  1884,  1127). — Dichlorheptylsulphonic  acid  \s 
formed  by  acting  on  normal  heptylsulphonic  acid  with  chlorine  in 
direct  sunlight  for  seven  to  eight  hours  ;  not  a  trace  of  sulphuric  acid 
is  formed  during  the  reaction.  The  barium  salt  has  the  formula 
(C7H,3CLS03)2Ba. 

IVichlorhepfylsulpJwnic  acid  is  prepared  by  treating  the  preceding 
compound  with  chlorine  until  no  further  action  takes  place.  It  is 
readily  decomposed  by  boiling  water  with  formation  of  sulphuric  acid 
and  a  chlorheptyl-derivative. 

Hexachlorhydroxyheptylic  acid,  CTHgCleOa,  is  obtained  when  heptyl- 
sulphonic acid  is  heated  with  iodine  trichloride  at  167 — 170°;  it  is 
insoluble  in  water. 

Fentachlorheptylic  acid,  C7H9CI5O2,  and  trichlorheptylsulphonic  acid, 
identical  with  the  triehloro-derivative  described  above,  are  also  pro- 
duced by  the  same  reaction.  Both  compounds  are  soluble  in  water, 
and  yield  barium  salts  which  crystallise  together  to  form  a  substance, 

When  heptyloxysulphide  is  treated  with  chlorine  in  presence  of 
water,  an  oily  product  is  obtained,  about  two-thirds  of  which  is  soluble 
in  soda.  Trichloro-  and  tetrachloro-heptane  were  isolated  from  the 
insoluble  residue  ;  both  compounds  give  silver  oenanthylate,  oenanth- 
aldehyde,  a  small  quantity  of  heptyl  oenanthylate,  and  a  deposit 
of  silver  when  treated  with  silver  oxide  and  water  at  155 — 162°. 
The  soda  solution  jielded  a  mixture  of  two  barium  salts, 
2(C7H,4ClS03),Ba,(C7H,3Cl,S03)2Baand 

2(C7HuClS03).Ba,(C7Hi5S03)2Ba ; 
these  were  separated  by  crystallisation.  F.   S.  K. 

3  : 4-Thioxen  and  Tetramethylthiophen.  By  N.  Zelinsky 
(Ber.,  21,  lii'Sb-~l83\)}.—^^-ThioxeH,  CiSHaMea  [Me2  =  3  :  4J,  is 
obtained  when  a  mixture  of  sodium  dimethylsuccinate  and  phosphorus 
trisulphide  is  distilled.  It  is  a  transparent,  strongly  refractive  oil 
which  boils  at  144 — 146°  (762  mm.  pressure),  and  has  a  characteristic 
thiophen-like  smell.  A  trace  of  this  con) pound,  dissolved  m  concen- 
trated sulphuric  acid,  gives  an  intensely  emerald-green  solution  with 
isatin  ;  a  glacial  acetic  acid  solution  gives  a  greenish-violet  coloration 
with  anthraquinone. 

From  the  product  obtained  by  the  oxidation  of  3  :  4-thioxen  an  acid 
was  isolated  which  crystallises  in  very  slender  needles,  melts  at 
139°,  and  is  sparingly  soluble  in  cold  water,  and  sublimes. 

Tetramethylthiophen,  C4SMe4,  prepared  by  converting  trimethyl- 
thiophen  into  its  iodo-derivative  by  means  of  iodine  and  mercuric 
oxide  and  then  treating  the  product  with  sodium  and  methyl  iodide  in 
ethereal  solution,  boils  at  182 — 184°  (uncorr.).  The  yield  is  extremely 
small.  F.  S.  K. 
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Constitution  of  Benzene.  Bv  A.  Ciads  (/.  pr.  Chem.  [21,  37, 
455 — 464;  compare  Abst-r.,  1887,  719). — In  this  paper,  the  author 
replies  to  the  criticisms  passed  by  Baeyer  on  his  diagonal  formula 
(Annalen,  245,  120),  and  maintains  that  Baeyer's  work  on  tere- 
phthalic  acid  and  its  hydrogen  additive  derivatives  supports  this 
formula.  The  author  proceeds  to  explain  orientation  and  the  structure 
of  quinone  by  the  help  of  his  formula  for  the  benzene  nucleus. 

A.  G.  B. 

lodation  of  the  Phenols  by  Nitrogen  Iodide.  By  C.  Will- 
GERODT  (/.  pr.  Ghem.  [2],  37,  446 — 448). — By  the  action  of  nitrogen 
iodide  on  dilute  alcoholic  potassium  phenoxide,  ammonia  is  evolved, 
and  triiodophenol  is  formed  together  with  a  little  iodophenol.  The 
author  describes  the  best  method  of  handling  the  nitrogen  iodide  in 
order  to  avoid  an  accident.  Powdered  iodine  in  dilute  alcoholic 
phenol,  mixed  with  ammonia,  produces  orthiodophenol,  together 
with  tri-,  di-,  and  paramono-iodophenol.  If  /S-naphthol  be  substituted 
for  phenol,  iodo-/3-naphthol,  previously  described  by  Meldola  (Trans., 
1885,  5"25),  is  obtained  by  both  methods,  together  with  two  secondary 
products,  one  crystallising  in  needles  melting  at  223°,  the  other  an 
amorphous,  greyish- white  substance.  By  applying  this  method  to 
the  iodation  of  the  phenols,  the  author  and  Kornblum  have 
obtained  iodothymol,  CeHaMePrl-OH  [1:4:6:3]  melting  at  69% 
and  di-iodurthocresol  melting  at  69*5°.  A.  G.  B. 

Action  of  Alkali  Nitrites  on  Halogen-derivatives  of  Quinones. 
By  F.  Kehrmann  (Ber.,  21,  1777— 1783).— When  trichlor-  or  tribrom- 
orthotoluquinone  is  digested  on  a  water-bath  with  potassium  nitrite 
(5  mols.),  a  heavy,  sandy,  crystalline  precipitate  is  formed,  which, 
when  dissolved  in  hot  water  and  treated  with  barium  chloride,  yields 
the  barium  salt  of  a  nitrodihydroxytoluquinone, 

C7H5NO6  [O2 :  (0H)2  :Me  :  NO2  =  1  :  4  :  3  :  6  :  2  :  5]. 

This  when  oxidised  with  cold  nitric  acid  is  converted  into  what  is 
probably  the  methylhydroxypentaketone,  CeOsMe-OH.  The  latter  is 
dissolved  by  cold,  strong  sulphurous  acid  (similarly  to  triquinoyl, 
Nietzki  and  Benckiser,  Abstr.,  1885,  781)  ;  on  neutralising  the  solu- 
tion with  sodium  carbonate,  a  reddish-yellow  liquid  is  formed  contain- 
ing probably  methylrhodizonic  acid  [O3  :  OH  :  OH  :  Me,OH  = 
1:4:5:3:6:2]. 

Dichloro-a-naphthaquinone,  when  heated  with  an  aqueous  alcoholic 
solution  of  sodium  nitrite,  yields  the  sodium  salt  of  Diehl  and  Merz's 
nitronaphthalic  acid  (hydroxynitro-a-naphthaquinone)  (Abstr.,  1878, 
888),  which  must  therefore  have  the  constitution 

CioH402(OH)-N02  [O2  :  OH  :  NO2  =  1  :  4  :  3  :  2]. 

When  this  is  reduced  with  stannous  chloride,  amidotrihydroxy naphtha- 
lene, [OH3  :  NH2  =  1  :  3  :  4  :  2],  is  formed.  When  araidotrihydroxy- 
naphthalene  hydrochloride  is  dissolved  in  cooled,  strong  nitric  acid, 
and  the  whole  poured  into  10  parts  of  nearly  boiling  water,  the  com- 
pound CioHiOa'NiNO  [(0H)3 :  N2O  =  1:3:4:2],  separates  in  splendid, 
reddish-yellow  needles.     The  latter  dissolves  in  hot  water  and  alcohol, 
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bnt  is  decomposed  hj  prolonged  boiling ;  nitric  acid  dissolves  it  very 
readily.     When  heated  at  100°  it  detonates. 

Dichloro-a-naphthaquinonesulphonic  acid  (Claus  and  S.  van  der 
Cloet,  this  vol.,  p.  602)  is  converted  by  alkali  nitrite  into  a  nitrohydroxy- 
a-naphthaquinonesulphonic  acid,  [Og  :  NO2  :  OH  =  1:4:2:3]. 
The  potassium  salt  forms  readily  solable,  yellow,  hair-like  needles : 
the  hariuvi  salt  is  a  yellow,  crystalline  precipitate,  sparingly  soluble  in 
cold  water.  N".  H.  M. 

Formation  of  Eugenol  from  Coniferin.  By  L.  Chiozza  (Chem. 
Centr.,  1888,  443,  from  Bendi.  B.  Inst.  Lomhardo  [2],  21,  172).— 
Conferin  is  reduced  to  eugenol  by  sodium  amalgam  in  a  weak  alkaline 
solution.  Some  nnchans2^ed  coniferin  is  precipitated  from  the  cold 
solution  by  adding  a  little  water.  Dilute  sulphuric  acid  precipitates 
the  eugenol  from  the  filtered  solution.  As  an  intermediate  product 
coniferyl  alcohol,  C10H12O3,  is  formed.  J.  W.  L. 

Combinations  of  Aniline  with  Cuprous  Chloride,  Bromide, 
and  Iodide.  By  A.  Saglier  (Compt.  rend.,  106,  1422—1425).— 
2  grams  of  cuprous  chloride  was  heated  in  sealed  tubes  at  100°  with 
40  c.c.  of  a  mixture  of  equal  volumes  of  alcohol  and  aniline.  When 
cooled  the  liquid  deposits  white,  acicular  crystals  of  the  composition 
2Phl!»[H2,Cu2Cl2,  which  rapidly  turn  green  when  exposed  to  the  air. 
The  bromide  under  similar  conditions  yields  an  analogous  compound. 
The  corresponding  iodine  compound  forms  white  needles  which 
become  rose-coloured  and  finally  black  when  exposed  to  the  air. 

These  compounds  are  not  afiiected  by  light,  but  are  decomposed  by 
alkalis  with  liberation  of  aniline.  They  are  insoluble  in  water  and 
alcohol,  and  alter  rapidly  when  exposed  to  air,  but  if  freed  from 
excess  of  aniline,  they  can  be  preserved  for  some  time.  At  50°  they 
begin  to  decompose  with  evolution  of  aniline,  and  at  a  dull  red  heat  a 
residue  of  the  cuprous  salt  is  left. 

W^hen  equivalent  quantities  of  cuprous  chloride  and  aniline  hydro- 
chloride are  heated  in  sealed  tubes  with  dilute  hydrochloric  acid  until 
the  copper  salt  is  dissolved,  the  liquid  when  cooled  deposits  white 
crystals  of  the  compound  2PhNH3Cl,Cu2Cl2,  which  is  more  stable  than 
the  preceding  compounds,  but  becomes  first  rose-coloured,  then  brown, 
and  finally  black  when  exposed  to  air.  Cuprous  bromide  yields  a 
similar  compound  which  crystallises  in  lamellae  if  the  solution  is 
cooled  rapidly,  and  in  prismatic  needles  if  it  is  cooled  slowly. 

C.  H.  B.^ 

Action  of  Fluoride  of  Silicon  on  Organic  Bases.     By  A.  M. 

Comet  and  C.  L.  Jackson  {Amer.  Gliem.  /.,  10,  165 — 181). — The  action 
of  silicon  tetrafluoride  on  ammonia  results  in  the  formation  of  the  com- 
pound 2NH3,SiF4  (Gay-Lussac  and  Thenard)  ;  the  action  on  aniline 
has  only  been  imperfectly  studied  by  Laurent  and  Delbos  and  by 
Knop.  It  is  now  shown  that  additive  products  of  a  somewhat  different 
type,  namely,  8NH2X,2SiF4,  are  formed  by  the  following  amines : — 
Aniline,  paratoluidine,  orthotoluidine,  parachloraniline,  diphenylamine, 
dimethyl  aniline,    quinoline,   and   dimethylamine,    and   besides    these 
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aniline  and  dimethylamine  from  another  compound,  of  the  type 
4NH2X,2SiF4.     The  componnd  3NH3,2SiF4  could  not  be  prepared. 

Trianiline  dlsUicotetrafluoride,  3NH9,Ph,2SiF4,  is  formed  very  readily, 
is  amorphous,  sublimes  without  melting,  is  decomposed  slowly  by 
alcohol,  quickly  by  water  with  formation  of  aniline  silicofiuoride,  which 
is  reconverted  into  the  oriofinal  substance  by  sublimation.  Ammonia 
decomposes  it  with  formation  of  the  diammoniosilicotetrafluoride  of 
Gay-Lussac.  The  corresponding  compounds  of  orthotoluidine,  para- 
toluidine,  monochloraniline,  and  parabromaniline,  are  very  similar 
in  all  respects;  symmetrical  tribromaniline  undergoes  no  reaction, 
neither  do  diphenylamine,  dimethylaniline,  or  quinoline  until  they  are 
dissolved  in  benzene ;  in  the  last  cases  the  compounds  are  crystalline. 
The  tri-dimethylamine-derivative  is  only  obtained  by  subliming  di- 
dwietkyla'mine  sUicoteiraJluoride.  This  is  deposited  as  a  white  powder 
on  bringing  together  its  constituents ;  it  is  at  once  decomposed  by  heat, 
yielding  dimethylamine  and  the  tri-compound.  The  aniline  salt, 
^NHaPh/iSiFi,  is  obtained  by  leading  aniline  vapour  into  silicon 
tetrafluoride,  or  by  heating  the  trianiline  compound  with  aniline  at 
150°;  it  is  not  very  stable,  decomposing  even  at  ordinary  temperatures 
into  trianiline  disilicotetrafluoride,  and  aniline;  for  this  reason  the 
simplest  empirical  formula  is  doubled. 

It  is  possible  that  the  pyridine  and  quinoline  additive  products 
obtained  with  silicon  tetrachloride  by  Harden  (Trans.,  1887,  40) 
correspond  with  the  above,  although  they  are  less  stable.  H.  B. 

Action  of  Phenylamine  and  Diphenylamine  Hydrochlorides 
on  some  Patty  Amines,  By  H.  Eokenroth  and  J.  Ruckel  (Ohem. 
Centr.,  1888,  784,  from  Pharm.  ZeiL,  33,  282).— Phenylurethane 
does  not  result  from  the  action  of  phenylamine  hydrochloride  on 
urethane  as  would  be  expected,  but  diphenylcarbamide,  CO(NHC6H5)2, 
is  formed.  From  analogy,  diphenylamine  hydrochloride  and  urethane 
should  yield  tetraphenylcarbamide,  but  diphenylamine  is  the  only 
product;  the  tetraphenylcarbamide  may  probably  be  decomposed 
when  in  a  nascent  state  by  the  hydrochloric  acid  formed  by  the 
reaction.  J.  P.  L, 

Double  Compounds  of  Acetone  with  the  Sulphites  of 
Aromatic  Amines.  By  R  Boessneck  {Ber.,  21,  1906—1910). — 
When  sulphurous  anhydride  is  passed  into  acetone,  the  gas  is  absorbed 
with   considerable    development   of    heat.       The   product,    probably 

CMe2<C!f)^S0,  when  poured  into  water,  sinks,  and  only  mixes  with 

the  water  when  violently  shaken  with  it ;  when  heated,  it  decomposes 
into  its  constituents. 

Acetone-aniline  sulphite^  COMe2,S02,NH2Ph,  is  obtained  by  adding 
aniline  to  acetone  saturated  with  sulphurous  anhydride,  and  washing 
the  crystalline  product  with  acetone.  If  1^  mol.  of  alcohol  is  added 
to  the  acetone  before  treating  with  aniline,  the  double  compound 
separates  in  stellate  groups  of  long,  colourless  needles.  It  is  very 
readily  soluble  in  water,  soluble  in  alcohol,  and  insoluble  in  water. 
When  kept  in  closed  vessels,  it  remains  for  months  unchanged. 
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Acetone- dimethylaniline  sulphite,  COMe2,S02,NMe2Ph,  forms  lustrous 
plates  readily  soluble  in  alcohol  and  water,  insoluble  in  acetone. 

Acetone-etliylaniline  sulphite,  COMe2,S02,NHEtPh,  forms  very  large 
crystals. 

Acetone- ethylenetoliiylenamidine  sulphite,  C3H60,S02,C9HioN2,  forms 
lustrous,  rhombic  crystals. 

Aniline  sulphite,  NH2Ph,S02,  can  be  obtained  in  well-formed  plates 
by  passing  sulphurous  anhydride  through  a  warm  aqueous  solution  of 
equal  parts  of  aniline  and  potash;  when  removed  from  the  solution, 
it  at  once  gives  off  sulphurous  anhydride  (compare  SchifF,  Annalen, 
140,  133,  and  144,  47).  K  H.  M. 

Derivatives  of  Paraphenolphenylamine.  By  E.  v.  Bandrowski 
(MonatsL,  9,  133—137;  compare  Monatsh.,  1887,  523).— When  para- 
phenolphenylamine,  OH'CfiHi'NHPh  (1  mol.)  is  dissolved  in  benzene 
and  oxidised  with  yellow  mercuric  oxide  (2  mols.),  two  atoms  of 
hydrogen  are  removed  with  formation  of  the  compound. 

This  substance  crystallises  in  interwoven  masses  of  a  bright  red 
colour  melting  at  97°.  It  is  extremely  soluble  in  alcohol,  ether, 
chloroform,  and  benzene,  is  best  recrystallised  from  light  petro- 
leum, and  readily  decomposes  on  boiling  with  water,  alkalis,  or  dilute 
acids  with  formation  of  quinone.  In  a  similar  way  paraphenol- 
tolylamine,  OH'C6H4*NIl*C6H4Me,  may  be  made  to  yield  the  compound 

C6H4<^t^^_^_J__j^>,  which   much   resembles   its   homologue  above 

described.  On  evaporation  of  a  solution  in  light  petroleum,  crystals 
of  a  deep  red  colour  and  dark  green  lustre  are  formed.  These  melt 
at  70",  and  likewise  yield  quinone  on  boiling  with  water.     The  author 

has    also    isolated   the  compound  ^6ll4<^-j^.^*^^*^j-  {]>,  from  paradi- 

tolylamidobenzene,  C6H4(NH-C6H4Me)2.  G.  T.  M. 

Nitrogenous  Quinone- derivatives.  By  R.  Nietzki  and  A.  W. 
Schmidt  {Be7\,  21,  1850 — \SbQ).~Biamidodihydroxy quinone,  CeHgNaOi, 
is  formed  when  sodium  nitrite  is  added  to  a  solution  of  diamidotetra- 
hydroxybenzene  hydrochloride,  or  when  a  solution  of  the  latter  is 
exposed  to  the  air  after  neutralising  the  hydrochloric  acid  present; 
after  adding  alcohol  the  product  is  precipitated  in  reddish-browji 
needles  by  means  of  aniline  or  sodium  acetate.  This  compound  is 
also  produced  by  the  action  of  phenanthraquinone  on  a  glacial  acetic 
acid  solution  of  diamidotetrahydroxybenzene  hydrochloride  or  by 
partially  oxidising  the  latter  with  ferric  chloride.  After  drying  at 
lOO"*,  it  contains  water  which  is,  however,  evolved  at  150°.  When 
treated  with  concentrated  hydrochloric  acid,  it  yields  a  yellowish, 
crystalline  hydrochloride  which  is  decomposed  by  water.  When 
heated  with  anhydrous  sodium  acetate  and  acetic  anhydride,  it  gives  a 
reddish-brown,  crystalline  compound  which  is  probably  a  mixture  of 
several  acetyl-derivatives. 
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When  a  solution  of  the  reddish  sodium  salt  obtained  by  disKolving 
hexacetyldiamidotetrahydroxy benzene  in  soda  (Xietzki  and  Benckiser, 
Abstr.,  1885,  779),  or  of  the  sodium  salt  of  diaoetjldianiidohydro- 
quinone  (Nietzki  and  Preusser,  Abstr.,  1886,  1024)  is  treated  with 
hjdroGh\orica.cid,diacetyldiamidodihydroxi/quinone,C6{Oii)i02{NRAc)2, 
is  precipitated  in  brownish-red  needles. 

Biacetyldianddotetrahydroxyheiizene,  C6(OH)4(NHAc)2,  is  formed 
when  the  preceding  compound  is  treated  with  stann()us  chloride  and 
dilute  hydrochloric  acid.  It  crystallises  from  alcohol  in  colourless 
needles,  and  is  quickly  converted  into  the  quinone  when  its  alkaline 
solution  is  exposed  to  the  air. 

The  characteristic  reddish  needles  of  the  sodium  salt  of  diacetjl- 
diaraidodihydroxyquinone  separate  when  the  reddish-brown  product 
obtained  by  heating  diamidodihydroxyquinone  with  sodium  acetate 
and  acetic  anhydride  is  dissolved  in  soda,  and  the  solution  kept  for 
some  time.  The  constitution  of  diamidodihydroxyquinone  is  therefore 
[0,  :  (NH2)2  :  (0H)o  =  1:4:2:5:3:6]. 

biquinoylimide,  C604(NH)2  +  5HoO  [(NH)2  =  3:6],  is  obtained 
as  a  bye-product  in  the  preparation  of  triquinoyl  from  diamidotetra- 
hydroxybenzene.  It  is  a  colourless  compound  which  is  insoluble  in 
ordinary  solvents,  and  is  decomposed  with  evolution  of  gas  by  boiling 
with  water.  It  is  converted  into  diamidotetrahydroxy  benzene  when 
treated  with  stannous  chloride  and  hydrochloric  acid. 

Tetra/iydroxyquinoneanilide,  C60(OH)4:NPh  [O  :  (NPh)  =1:4],  is 
obtained  when  hexahydroxybenzene  is  dissolved  in  dilute  alcohol, 
aniline  added,  and  the  solution  exposed  to  the  air.  It  crystallises  in 
shining,  golden  leaves  which  have  a  carmine-red  colour  by  transmitted 
light,  and  are  very  sparingly  soluble  in  all  neutral  solvents,  but  soluble 
in  alkalis  with  decomposition. 

The  compound  C6(OH)203!NPh,NIIoPh  is  obtained  in  red  needles 
with  a  superficial  green  tinge  when  tetrahydroxy quinone  is  treated 
with  aniline.  Aniline  rhodizonafe,  CeHaOsCNHoPhj..,  separates  in  red 
needles  when  a  dilute  hydrochloric  acid  solution  of  sodium  rhodizonate 
is  treated  with  aniline. 

Croconamic  acid  (Nietzki  and  Benckiser,  Abstr.,  1886,  540)  forms 
a  bariurn  salt  which  crystallises  in  sparingly  soluble,  yellow  leaves,  and 
has  the  composition  C5HN04Ba  -f  4H2O  when  dried  at  120^".  Cro- 
conamic acid  has  therefore  the  constitution  C602(OH)2!NII. 

F.  S.  K. 

Tautomerism  of  Thiocarbamides.    By  P.  Foerster  (J5er.,  21, 
1857 — 1873) . — Methyl  aiiisyUmidoanisylthiocarhamatey 
CvH^O-NiCCSMe)  -NH-CvH^O, 

prepared  by  treating  dianisylthiocarbamide  with  methyl  iodide, 
crystallises  from  alcohol  in  small,  white  prisms,  melts  at  87°,  is 
readily  soluble  in  hot  alcohol  and  ether,  moderately  soluble  in  cold 
alcohol,  and  almost  insoluble  in  water.  It  is  readily  soluble  in 
sulphuric  acid,  hydrochloric  acid,  and  acetic  acid,  moderately  soluble 
in  nitric  acid  and  hydrobromic  acid,  and  still  less  soluble  in  hydriodic 
acid.  The  hydrochloride,  CigII,8N'202S,HC1,  crystallises  in  white 
leaves.      The  jplatinochloride^   (Ci6Hi8N20oS)2,H2ptCl6,   crystallises  in 
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small,  short  prisms  which  are  more  readily  soluble  in  alcohol  than  in 
water.  The  aurochloride  is  amorphous,  and  melts  under  water.  When 
the  base  is  distilled,  methylmercaptan  and  carbodianisylimide  are 
formed.  Alkalis  decompose  it  into  methylmercaptan  and  dianisyl- 
carbamide.  Treated  with  alcoholic  ammonia,  it  yields  metliylmer- 
captan  and  dianUylguanidine,  C7H70'N!C(ISrH2)*NH'C7H70,  and  with 
alcoholic  anisidine  it  gives  methylmercaptan  and  trianisylguanidine, 
CvH^O-N'.CCNH-CvH^O),. 

Methyl  anisyldithio carbamate,  SMe-CS-NHC7H70,  and  anisylthio- 
carbamide  are  obtained  when  the  base  is  digested  with  carbon  bi- 
sulphide ;  the  former  compound  is  soluble  in  very  dilute  alkalis,  and 
is  reprecipitated  by  hydrochloric  acid ;  it  is  decomposed  by  concen- 
trated alkalis,  and  yields  anisylthiocarbamide  and  methylmercaptan 
when  heated. 

Ethyl  anisylimidoanisylthiocarbamate,  Cn-Hso^aOuS,  prepared  by 
treating  dianisylthiocarbamide  with  ethyl  iodide,  melts  at  82*5°,  and 
resembles  the  corresponding  methyl  base.     The  hydriodide, 

Ci7Xl2oN^202S,HI, 

crystallises  in  large,  shining  rhombohedra  which  melt  at  162 — 163° 
with  decomposition,  and  are  insoluble  in  ether.  The  platinochloride, 
(Ci7H2oN20oS)2,H2PtCl6,  is  slmilar  to  the  salt  of  the  methyl  base. 

Pi'opi/l  anisiilimidoanisylthiocarhamate,  Ci8H2o]Sr202S,  prepared  simi- 
larly, crystallises  in  shining  leaves  m.elting  at  58°.  This  base  and  its 
platinochloride  closely  resemble  the  corresponding  methyl-  and  ethyl- 
derivatives. 

Ethijlene  anisylimidoanisylthiocarbamate,  C7H70NiC<[g,>,-^  'CH  ^' 

prepared  by  heating  dianisylthiocarbamide  with  ethylene  bromide, 
crystallises  in  white  prisms,  melts  at  128°,  is  readily  soluble  in  benzene 
and  hot  alcohol,  less  readily  soluble  in  light  petroleum,  and  insoluble 
in  water.  The  hydr'ochloride  and  sulphate  are  readily  soluble  in  water, 
the  hydrohromide  and  hydriodide  are  less  readily  soluble  and  the  picrate 
is  only  sparingly  soluble.  The  platinochloride,  (Ci7Hi8N302S)2,H2PtCle, 
is  only  stable  in  the  dry  state. 

Ethylene    anisyldithiocarbamate,    ^^""Cc.nxj  .nxj  ]>»    prepared    by 

heating  the  preceding  compound  with  carbon  bisulphide,  is  a  neutral 
substance  which  crystallises  from  alcohol  in  hard  prisms,  and  from, 
benzene,  in  which  it  is  readily  soluble,  in  large,  transparent  crystals 
melting  at  1^^6°,  and  rather  readily  soluble  in  hot  alcohol  and  ether. 
It  is  with  difficulty  converted  into  themonothio-derivative  by  mercuric 
oxide,  silver  oxide,  or  silver  nitrate,  and  it  combines  with  methyl 
iodide  to  form  a  crystalline  compound,  CioHnN'OS2,MeI,  which  melts 
at  about  141°,  is  soluble  in  water,  alcohol,  and  benzene,  but  insoluble 
in  ether.  When  digested  with  anisidine,  it  gives  mercaptan  and 
ethylene  anisylimidoanisylthiocarbamate. 

Ethylene  anisylthiocarbamate,  CO<o.Xtt  ,^^^  >,  prepared  by  heat- 
ing the  dithiocarbamate  with  alcohol  and  chloracetic  acid,  crystallises 
VOL.  Liv.  3  r 
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in  shining  leaves,  melts  at  116°,  and  is  readily  soluble  in  alcohol, 
ether,  and  benzene,  but  insoluble  in  water. 

Dianisylthiohydantoinf    C^}i^O^'.C<^'^^>^JJ  .pQ^)  is  obtained  when 

dianisylthiocarbamide  is  heated  with  chloracetic  acid.  It  crystallises 
from  glacial  acetic  acid  in  bright  yellow  needles,  melts  at  190°,  is 
readily  soluble  iu  benzene  and  glacial  acetic  acid,  sparingly  soluble  in 
hot  alcohol,  but  insoluble  in  water  or  cold  alcohol. 

Anisyl  phenylihiocarhamide^  NHPh'CS'NH'CvHiO,  produced  by 
treating  phenylthiocarbimide  with  anisidine,  or  by  the  action  of 
anisylthiocarbimide  on  aniline,  crystallises  in  white  prisms  melting 
at  127°.     When  digested  with  ethylene  bromide,  it  yields  a  resinous 

product  from  which  a  crystalline  base,  NPh!C<^Q,,AT^  J^tJ  >,  melting 

at  143°,  M  as  isolated.  Two  isomeric  bases  are  formed  when  a-naphthyl- 
phenylthiocarbamide  is  treated  with  ethylene  bromide.  The  one  is 
sparingly  soluble  in  alcohol,  crystallises  in  needles  melting  at  184*5°, 
and  yields  phenylthiocarbimide  and  ethylene  a-naphthyldithiocarb- 
amate  when  treated  with  carbon  bisulphide ;  it  can  also  be  obtained 
by  the  action  of  aniline  on  the  additive  product  of  methyl  iodide  and 
ethylene   a-naphthyldithiocarbamate  ;    its  constitution   is,    therefore, 

NPhlC<^_5l.p^Vr^j_>.     The  other  is  more  readily  soluble  in  alcohol, 

and  crystallises  in  shining  leaves  melting  at  129 — 130*;  it  is,  how- 
ever, impure,  as  it  yields  the  decomposition  products  of  both  the 
theoretical  bases  when  treated  with  carbon  bisulphide.  By  acting  on 
the  additive  product  of  methyl  iodide  and  ethylene  phenyldithio- 
car hamate  with  a-naphthylamine,  the  pure  compound  melting  at 
134'5°  is  obtained ;  it  yields  naphthylthiocarbimide  and  ethylene 
phenyldithiocarbamate    when  treated  with    carbon   bisulphide.       Its 

-NPh— 
constitution  is,  therefore,  CioH7*N!C<[o.p  tt  ^. 

A  base,  NPh!C(SMe)*NHC7H70,  which  crystallises  in  long,  white, 
silky  needles  melting  at  80°,  is  obtained  by  the  action  of  methyl 
iodide  on  anisylphenylthiocarbamide.  It  yields  phenylthiocarbimide 
when  treated  with  carbon  bisulphide.     The  base 

CioH7N:C(SMe)-NHPh, 

obtained  from  methyl  iodide  and  a-naphthylphenylthiocarbamide, 
crystallises  in  small,  white  needles  which  melt  at  96°. 

r\  TT 

Phenyllrihydrothiazoh, 'NFh.<!l^y^*^S,  is  obtained  by  reducing  an 

alcoholic  solution  of  ethylene  phenyldithiocarbamate  with  zinc  and 
hydrochloric  acid.  It  is  an  oily  base  which  is  readily  soluble  in 
alcohol  and  ether,  but  insoluble  in  water ;  it  is  volatile  with  steam, 
and  has  a  slight  smell  resembling  that  of  conine. 

Trimethylene    'plienylimidoplienylthiocarhamdte,    NPh<^    a  tt    "^^S, 

formed  by  the  action  of  trimethylene  bromide  on  diphenylthiocarb- 
amide,  crystallises  in  white,  silky  needles,  melts  at  123°,  and  behaves 
similarly  to  the  ethylene  base. 
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Trimethyleneanisylimidoanisylthiocarhamatej 

prepared  similarly,   crystallises  from  alcohol  in  well-defined  prisms 
melting  at  113—114°. 

Methylene  phenylimidoplienylthiocarhamate,  NPli<^  V^pr  ^^S,  pre- 
pared by  acting  on  diphenylthiocarbamide  with,  methylene  bromide, 
crystallises  in  long  needles,  melts  at  68°,  and  is  very  readily  soluble 
in  alcohol.     The  platinoGhloride,  (CuHi2N2S)2,H2PtC]6,  is  crystalline. 

F.  S.  K. 

GTianidines  and  Gnanidine  Cyanides.  By  L.  Hirsch  (Chem. 
Centr,,  1888,  624 — 625). — If  cyanoc^engas  is  led  into  an  ethereal  solu- 
tion of  nitrodiphenylguanidine,  prepared  by  desulphurising  nitro- 
diphenylthiocarbamide     with     ammonia,    nitrodiphenylguanidine    di- 

cyanide,  NH*.C<^T^/p  tt  .-stq  \.C(NH.)^^  ^^  formed,  which  decomposes 

on  heating.     Dilute   hydrochloric  acid  changes  it  into  mtrodiphenyl- 

oxalylguanidine^  N'H*.C<^t^^/^  tj  .t^q  v(jq!>j  melting  at  168°.      If  an 

alcoholic  solution  of  this  compound  is  heated  with  concentrated  hydro- 

chloric    acid,   nitrodipJienylparabanic   acid,    CO^-j^,^  tt  .tu-q  \po^» 

is  formed. 

Attempts  to  prepare  a-cyanogen  additive  products  by  acting  on 
nitrotriphenylguanidine  with  cyanogen  gas  failed,  nor  were  any 
definite  substances  obtained  by  reducing  the  above  nitrogaanidine 
with  zinc  and  hydrochloric  acid. 

^-Nitrotriphenylguanidine  dicyanide,  C2iIl,6N602,  can  be  obtained  by 
the  action  of  an  alcoholic  solution  of  aniline  hydrochloride  on  the 
cyanogen  additive  products  of  the  corresponding  diphenylguanidine. 
Keduction  of  this  compound  with  zinc  and  hydrochloric  acid  produces 
a  complete  decomposition,  aniline,  ammonium  chloride,  and  diphenyl- 
guanidine being  formed. 

Bromoguanidine  is  obtained  by  acting  on  phenyl  thiocarbimide  with 
parabromaniline,  and  desulphurising  with  ammonia.  If  an  ethereal 
solution  of  bromodiphenylguanidine  melting  at  147°  is  treated  with 
cyanogen  gas,  hromodiphenylguanidine  dicyanide  is  formed,  which  is 
converted  by  acids,  even  in  the  cold,  into  bromodiphenyloxalyl- 
guanidine  melting  at  156°.  These  two  compounds  when  treated  with 
concentrated  hydrochloric  acid  give  bromodiphenylparabanic  acid, 
I  melting  at  194°. 

Attempts  vs'ere  made  to  desulphurise  diphenylthiocarbamide  with 
diamines.  Phenylenediamine  and  toluylenediamine  did  not  produce 
any  characteristic  product.  Benzidine  formed  dibenzylthiocarb- 
amide. 

When  diphenylguanidine  d'cyanide  was  treated  with  amines  of  the 
aromatic  series,  no  definite  products  were  formed,  only  a  slightly 
fiaorescent,    red    coloration.      Diphenylamine    and   cumidine   hydro- 
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chloride  react  on  one  another,  but  no  pure  product  could  be  sepa- 
rated. 

Phenylenediamine  and  diphenylguanidine  dicyanide,  both  in  alco- 
holic solution,  form  a  product  yielding  a  red  hydrochloride.  This  .salt 
is  so  insoluble  in  the  various  solvents  that  it  is  diflBcult  to  obtain  it 
pure.     Benzidine  hydrochloride  acts  similarly. 

If  phenyl-y8-naphthylthiocarbamide  is  desulphurised  with  aniline, 
triphenylguanidine  is  formed.  J.  P.  L. 

Benzazimide,  ByH.  Finger  {J.jyr.  Ghem.  [2],  37,  431—445).— 
The  author  applies  the  name  henzaziniide  to  the  compound  C7H5N3O, 
obtained  by  the  action  of  nitrous  acid  on  orthamidobenzamide,  and 
previously  described  by  Weddige  and  himself  (Abstr.,  1887,  QQ7). 

Orthamidoheiizethylamide,  NH2'C6H4*CONHEt,  is  obtained  by  the 
action  of  an  alcoholic  solution  of  ethylamine  on  isatoic  acid.  It 
crystallises  from  benzene  in  leaflets  or  feathery  needles  melting  at 
104 — 105°.  When  it  is  dissolved  in  hydrochloric  or  nitric  acid  and 
the  calculated  quantity  of  sodium  nitrite  added,  ethyl  benzazimide^ 

C6H4<[_  n^.^  _^,  separates,  at  first  in  oily  drops  and  afterwards  in 

needles,  soluble  in  ether,  alcohol,  chloroform,  and  hot  water,  melting 
at  70°,  and  of  an  agreeable,  ethereal  odour. 

Benzazimide  is  decomposed  by  hot,  strong  alkalis  into  orthamido- 
benzoic  acid  and  nitrogen.  Strong  hydrochloric  acid  dissolves  both 
benzazimide  and  methylbenzaziraide  in  the  cold  without  change,  but 
when  heated  with  either  of  them  in  a  sealed  tube  at  120 — 130°, 
nitrogen  and  a  little  carbonic  anhydride  are  evolved,  a  crystalline 
mass  is  formed,  consisting  of  chlorosalicylic  acid  and  a  little  salicylic 
acid,  and  ammonia  or  methylamine  is  found  in  solution. 

Orthethamidohenzamide,  NEtH-CsHi-CONHo  (compare  Abstr.,  1887, 
1044),  is  obtained  when  orthamidobenzamide  is  heated  with  the  calcu- 
lated quantity  of  alcoholic  ethyl  iodide  in  a  sealed  tube  at  100°.  The 
contents  are  allowed  to  remain  in  the  cold  for  12  hours,  then  evapo- 
rated to  a  syrup,  and  treated  with  ammonia  ;  the  oil  thus  precipitated 
gradually  solidifies,  and  is  recrystallised  from  hot  water ;  it  melts  at 
128—129°. 

OrtlionitrosomeiJiamidohenzamide^  NO-NlVIe'CeHi'CONHo,  is  obtained 
by  the  action  of  nitrous  acid  on  orthomethamidobenzamide,  as  white 
needles,  which  crystallise  from  hot  alcohol  in  shining,  pale-yellow 
prisms,  and  from  hot  water  in  shining  leaflets ;  it  melts  at  149°.  The 
nitrosoeihyl-diQvix2ii\YQ  crystallises  from  hot  water  in  pale-yellow,  pris- 
matic needles  melting  at  110°.  Both  of  these  give  Liebermanu's 
colour  reaction. 

Alcoholic  hydrogen  chloride  in  the  cold  converts  orthonitrosometb- 
amidobenzamide  into  orthomethamidobenzamide  and  nitrous  acid. 
Aqueous  hydrogen  chloride  produces  a  mass  which  gives  an  intensely 
green  hydrochloride  when  treated  with  pure  water ;  this  crystallises 
in  green  needles,  and  is  not  the  paranitroso-compound  (compare  Abstr., 
1887,  244,  729). 

The  foregoing  reactions  confirm  the  structural  formula  already 
given  for  benzazimide  (Abstr.,  1,887,  QQ7),  A.  G.  B. 
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Hydrazines.  By  C.  Willgerodt  (/.  pr.  Ghem.  [2],  37,  449 — 
454), — Two  symmetrical  dinitrophenyl-phenylhydrazines  seem  to  be 
formed  by  the  action  of  an  alcoholic  solution  of  symmetrical  meta- 
dinitrochlorbenzene  on  phenylhydrazine ;  in  the  cold  a  solid  is 
formed,  but  in  the  warm  from  the  same  mixture  a  syrup  was  obtained 
on  several  occasions.  If  further  researches  should  prove  the  exists 
ence  of  the  syrupy  modification,  it  must  be  a  geometrical  isomeride 
of  the  solid.  The  question  will  soon  be  set  at  rest,  as  the  author  has 
obtained  the  syrupy  compound  alone  by  employing  ethereal  in  place 
of  alcoholic  solutions  of  the  reacting  substances. 

Nitrohromophenyl-phenylhydrazine,N02'CeH.:iBr''N^'ls H-Fh  [4  : 1  :3], 
is  obtained  by  mixing  symmetrical  orthodinitrobromobenzene  with 
phenylhydrazine  in  cold  alcoholic  solution ;  it  forms  red  needles  melt- 
ing at  165°.  When  it  is  heated  in  glacial  acetic  acid,  nitrosohromazo- 
benzene,  KO'CeHgBr-N'iNPh,  is  obtained  as  white  needles  melting  at 
124°,  and  when  it  is  oxidised  with  mercuric  oxide,  nitrohromiazohenzene 
is  produced  in  red  needles  melting  at  103'5°.  A  syrup  is  obtained  by 
the  action  of  symmetrical  orthodinitrobromobenzene  on  phenyl- 
hydrazine  in  cold  ethereal  solution,  which  is  also  converted  into 
ni'trosobromazobenzene  by  glacial  acetic  acid,  and  into  nitrobromazo- 
benzene  by  mercuric  oxide.  The  behaviour  of  tolyl-  and  other  hydra- 
zines, as  well  as  the  whole  subject,  is  still  undergoing  investigation. 

A.  G.  B. 

Indamines  and  Indophenols.  Bv  R.  Nietzki  and  R.  Otto 
(Ber.,  21,  1736— 1745).— Gallocyanin  (Koechlin,  Abstr.,  1883,  796) 
is  very  sparingly  soluble  in  water,  alcohol,  and.  glacial  acetic  acid, 
readily  in  aniline,  with  formation  of  an  anilide  ;  alkalis  and  alkaline 
carbonates  dissolve  it  readily  with  reddish  colour.  It  has  the  compo- 
sition expressed  by  the  formula  C15H12N2O5.  The  anilide,  C27H24N1O4, 
already  mentioned,  crystallises  in  long  needles  with  a  greenish  lustre, 
yields  crystalline  but  unstable  salts  with  acids,  and  is  decomposed 
by  alkalis  into  gallocyanin  and  aniline. 

The  ,dye  known  as  "prune,"  obtained  from  methyl  gallate  and 
nitrosodimethylaniline,  has  the  formula  CisHioMeNsOj.  It  is  a  stronger 
base  than  gallocyanin,  and  does  not  yield  an  anilide  when  crystallised 
from  aniline,  but  an  additive  compound,  Ci6HuN205,C6H7N. 

The  constitution  of  gallocyanin  is  probably — 

COOH-C6H(OH)2<Q>C6H3:NMe2-E,. 

A  diacetyl-derivative,  C20H18N2O7,  was  prepared,  which  crystallises  in 
small,  greenish  needles. 

Quinonedichlorimide  reacts  with  ^-naphthol  in  alcoholic  solution 
with  formation  of  a  reddish-violet  dye,  which  is  readily  precipitated  as 
the  zincochloride.  When  this  is  dissolved  in  water  and  treated  with 
nitric  acid,  the  nitrate,  CieHioNoOjHNOa,  separates.  The  blue  dye 
prepared  by  Meldola  (Abstr.,  1880,  162),  by  the  action  of  nitrosodi- 
methylaniline on  /:^-naphthol,  is  without  doubt  the  dimethyl-derivative 
of  this  substance,  and  must  therefore  have  the  formula  CisHuNaO 
(instead  of  CisHieNaO).  •     N.  H.  M. 
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Phthalimide.  By  E.  Bamberger  and  R.  Muller  {Ber.,  21, 1888 
—1892). — When  phthalimide  in  portions  of  6  ^rams  is  dissolved  in 
150  grams  of  anijl  alcohol  and  treated  with  12  grams  of  sodiam,  a 
substance,  termed  by  the  author  orthotoluhenzylamine^ 

C6H4Me-CH2-NH2, 

is  obtained  as  the  chief  product.  This  is  identical  with  Strassmann's 
orthoxylylamine  (this  vol.,  p.  474).  It  boils  at  201°  under  718  mm. 
pressure,  and  at  125^  under  105  mm.  pressure;  it  is  sparingly  soluble 
in  cold  water.  When  exposed  to  air  it  solidifies,  forming  lustrous 
needles  of  the  carbonate.  The  picrate  forms  very  lustrous,  branched 
needles,  which  decompose  at  205 — 220°  without  melting. 
A  second,  more  feeble  base,  probably  of  the  formula 

CeH.<gH>NH, 

is  also  formed  in  the  reduction  of  phthalimide.  It  is  a  clear  liquid,  of 
an  odour  resembling  that  of  quinoline  and  of  conine  ;  the  hydrochloride 
forms  Avhite  plates.  The  platinochloride  crystallises  in  lustrous,  orange- 
coloured  needles.  N.  H.  M. 

Action  of  Sulphur  on  Benzaldehyde.  By  A.  Gazzarrini 
{Chem.  Centr.,  1888,  781 — 782,  from  Atti  Acad.  Sci.  Toscano,  6, 
64 — 65). — Sulphur  does  not  readily  act  on  benzaldehyde,  for  when 
the  two  substances  are  heated  together  in  a  sealed  tube  at  160°,  no 
visible  action  takes  place  even  after  eight  hours.  On  heating  the 
tube  at  180°  for  eight  hours,  and  finally  at  190°  for  15  hours,  the  two 
substances  do  react.  Hydrogen  sulphide  occurs  among  the  gaseous 
products.  The  solid  products  of  the  reaction  are  benzoic  acid  and  a 
substance  containing  sulphur,  which  crystallises  in  silky,  prismatic 
needles. 

All  attempts  to  separate  this  latter  substance  from  the  benzoic  acid 
either  by  neutralising  the  benzoic  acid  with  sodium  carbonate  or 
barium  hydroxide,  or  by  fractional  distillation  failed,  only  benzoic  acid 
and  a  metallic  sulphide  or  hydrogen  sulphide  being  obtained.  This 
substance  is  easily  soluble  in  ether  and  undergoes  decomposition  very 
easily  in  air  and  in  contact  with  water,  especially  in  the  warm. 

J.  P.  L. 

Combination  of  Mannitol  Anhydride  with  Benzaldehyde. 
By  J.  Meunier  (Compt.  rend.,  106,  1425 — 1426). — 10  grams  of 
mannitol,  20  grams  of  absolute  alcohol,  and  5  grams  of  fused  zinc 
chloride  are  mixed  together,  treated  with  dry  hydrogen  chloride,  and 
allowed  to  remain  for  two  days.  The  liquid  portion  is  then  decanted 
from  unaltered  mannitol,  and  mixed  with  one-fifth  the  quantity  of 
benzaldehyde.  There  is  a  rapid  and  abundant  formation  of  acicular 
crystals  of  the  compound  C6H903(C7HbO)3.  These  are  washed  with 
water  and  alcohol  and  recrystallised  from  benzene.  They  are  insolu- 
ble in  water,  slightly  soluble  in  alcohol,  and  much  more  soluble  in 
boiling  benzene,  melt  at  207°  with  slight  decomposition,  and  tend  to 
remain  in  superfusion.  The  compound  is  not  affected  even  by  boiling 
alcoholic  solutions  of  the  caustic  alkalis,  but  is  readily  decomposed  by 
acids  with  liberation  of  benzaldehyde.  C.  H.  B. 
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Action  of  Chloracetonitrile  on  Benzene  in  presence  of 
Aluminium  Chloride.  By  P.  Gtenvresse  (BnU.  8oc.  GUm.,  49, 
579 — 581). — The  author  heated  chloracetonitrile  (1  mol.)  and  benzene 
(3  mols.),  together  with  aluminium  chloride  (1^  mols.),  for  about 
12  hours  and  poured  the  cold  mixture  into  water.  The  reaction- 
product,  mixed  with  the  excess  of  benzene  and  chloracetonitrile, 
separated,  and  was  fractioned.  Orthotolaic  acid,  benzoic  acid,  and 
orthotolunitrile  were  isolated  from  the  mixture,  but  only  a  small 
portion  of  the  chloracetonitrile  had  been  acted  on.  F.  S.  K. 

Methyl  Benzoylcyanacetate  and  Cyanacetophenone.    By  L. 

Barthe  (Gompt.  rend.,  106,  1416 — 1418). — Benzoic  chloride  dis- 
solved in  ether  is  added  gradually  to  a  well-cooled  solution  of  methyl- 
cyanacetate  and  sodium  methoxide  m  methyl  alcohol.  The  liquid  is 
heated  to  complete  the  reaction,  and  extracted  with  ether  and  a  solu- 
tion of  sodium  carbonate.  The  aqueous  liquid  is  removed,  filtered, 
neutralised  with  sulphuric  acid,  and  the  precipitate  recrystallised 
from  alcohol.  Methyl  benzoylcyanacetate  forms  long,  transparent, 
prismatic  crystals  which  melt  at  74°,  and  are  soluble  in  ether  and 
alcohol.  It  gives  a  red  colour  with  ferric  salts,  and  the  alcoholic 
solution  has  an  acid  reaction.     The  sodium-derivative, 

CN-CPhNa-COOMe, 

is  obtained  by  dissolving  the  compound  in  alcohol,  adding  sodium 
carbonate  to  the  hot  solution,  and  allowing  the  neutral  liquid  to 
evaporate  spontaneously.  It  forms  hard,  white,  transparent  crystals 
which  decompose  at  120 — 125°,  and  are  soluble  in  water  or  alcohol. 
The  barium-derivative  is  obtained  in  a  similar  manner,  and  crystal- 
lises with  1  mol.  H2O. 

When  methyl  benzoylcyanacetate  is  boiled  with  water,  carbonic 
anhydride  is  evolved  ;  and  when  the  liquid  is  cooled,  it  deposits  cyan- 
acetophenone, COPh-CHo'CN,  in  long,  silky,  white  needles  which 
melt  at  81-5°.  C.  H.  B. 

Synthesis  of  Toluoylpropionic  Acid.  By  E.  Burcker  (Bull.  Soc. 
Ghitn.,  49,  4:4iQ—4!b{)).— Toluoylpropionic  acid,  CHv-CO-CoHi'COOH, 
is  formed  by  the  action  of  succinic  anhydride  on  toluene  in  presence 
of  anhydrous  aluminium  chloride.  It  crystallises  from  boilino^  water 
in  laminae  or  slender  needles,  is  readily  soluble  in  ether,  alcohol, 
benzene,  chloroform,  toluene,  and  boiling  water,  but  insoluble  in  cold 
water ;  it  melts  at  120°.  When  heated  slightly  above  this  tempera- 
ture, it  turns  red,  and  retains  the  colour  wlien  cold  ;  at  a  higher 
temperature  it  is  decomposed.  The  potassium  and  sodium  salts  are 
readily  soluble  in  water.  The  barium  salt,  (CiiHii03)2Ba  1-  4H.>0, 
is  soluble  in  boiling  water,  from  which  it  separates  in  mamelons  which 
lose  the  whole  of  their  water  at  llU°.  The  silver  salt,  CuHnOsAg, 
crystallises  in  small  needles  and  is  insoluble  in  water.  The  cobalt , 
'itickel,  and  copper  salts  are  crystalline.  F.   S.  K. 

Dianilidosuccinic  Acid.  By  J.  Gorodetzky  and  C.  Hell  (Ber., 
21,  1795 — 18l'1). — J^thyl  dianilidosucci7i,atti,C2oH.-iiN-iOij  is  prepared  by 


052  ABSTRACTS  OF   CHEMICAL   PAPEKS. 

heating  pure  ethyl  dibromosuccinate  with  aniline  (4  mols.)  on  a 
water-bath.  The  product  ia  extracted  with  etlier,  the  ether  distilled 
off,  and  the  residue  again  heated  on  the  water-bath,  when  a  further 
separation  takes  place.  The  crystals  are  digested  with  water  made 
slightly  acid  with  hydrochloric  acid  to  remove  the  aniline  salt  and 
recrystallised  from  alcohol.  It  forms  slender  needles  of  a  silky  lustre, 
melts  at  150°,  dissolves  readily  in  chloroform  and  hot  alcohol,  spar- 
ingly in  ether,  benzene,  and  light  petroleum ;  it  also  dissolves  in 
strong  sulphuric  and  hydrochloric  acids,  but  is  precipitated  by  water. 

Dianilidosuccinic  acid,  C16H16N2O4,  is  obtained  by  heating  the  ethyl 
salt  with  alcoholic  potash  at  GO — 70° ;  on  adding  acid  to  the  solution 
of  the  potassium  salt,  it  separates  as  a  crvstalline  precipitate.  It  is. a 
white,  very  light  powder,  almost  insoluble  in  water,  light  petroleum, 
and  benzene,  more  soluble  in  alcohol,  warm  ether,  and  chloroform.  It 
melts  at  190°  with  decomposition.  The  alkali  and  barium  salts  are 
soluble  in  water ;  the  other  salts  are  almost  insoluble.  The  sodium 
salt  crystallises  from  hot  water  in  lustrous  spear-heads  ;  the  potassium 
salt  is  very  readily  soluble  in  water,  and  is  precipitated  by  alcohol  in 
cubes  ;  the  calcium,  lead,  and  silver  salts  are  also  described. 

Ethyl  hexahromodianilidosuccinate,  C2H2(NH*C6H2Br3)2(COOEt)2, 
prepared  by  adding  bromine  to  a  solution  of  ethyl  dianilidosuccinate  in 
chloroform,  melts  at  98 — 99°  when  crystallised  from  light  petroleum, 
and  at  108 — 104°  when  crystallised  from  alcohol ;  it  is  readily  soluble 
in  ether,  chloroform,  benzene,  hot  light  petroleum,  and  hot  alcohol, 
insoluble  in  water.  The  free  acid  is  a  white,  amorphous  substance, 
.melts  a.t  230°  with  decomposition,  and  is  very  sparingly  soluble  in  the 
usual  solvents,  insoluble  in  water.  The  potassium  salt  forms  white, 
lustrous  needles  rather  sparingly  soluble  in  cold  water  ;  the  sodium 
salt  is  much  more  sparingly  soluble  in  water  ;  the  harium,  silver,  and 
ammonium  salts  also  dissolve  very  sparingly.  The  acid  as  well  as  its 
salts  are  much  more  stable  than  dianilidosuccinic  acid. 

N.  H.  M. 

Chlorides  of  Bibasic  Acids.  By  Y.  Augee  (Btdl  Soc.  CMm.y 
49,    34b—S^2).—S'uccinophenone,   COPh-CaHi'COPh,    and    diphenyU 

PPh 

butyrolactone,  C2H4<pQ  ^^-O,  are  produced  when  aluminium  chloride 

is  added  gradually  to  a  mixture  of  succinic  chloride  and  a  large 
excess  of  benzene  at  25 — 30°.  The  reaction  product  is  crystallised 
from  boiling  alcohol,  when  succinophenone  separates  first  in  needles  ; 
as  soon  as  small  leaves  begin  to  deposit,  the  solution  is  decanted ;  the 
compounds  thus  separated  are  recrystallised  from  alcohol.  Succino- 
phenone melts  at  134°,  and  is  insoluble  in  warm  concentrated  potash. 
Diphenylbutyrolactone  melts  at  90°,  and  is  readily  soluble  in 
warm  potash ;  when  this  solution  is  acidified,  '^/•dipheuyl-'y-hydroxy- 
hutyric  acid  is  precipitated  in  white  flocks  which  are  insoluble  in 
water,  but  soluble  in  alcohol.  This  acid  separates  from  alcohol  in 
large,  tabular  crystals;  when  heated  at  145,°  it  melts  and  is  recon- 
verted into  the  lactone  Avith  evolution  of  1  mol.  H2O.  The  barium 
salt,  (OH-CPh2'C2ll4-COO)2Ba,  crystallises  in  lustrous,  stellate  forms 
which  are  soluble  in  water. 
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From  these  experiments  it  follows  that  succinic  chloride  is  a  mixture 
of  the  two  theoretically  possible  chlorides. 

When  succinic  chloride  is  added  drop  by  drop  to  well-cooled 
ammonia,  succinamide  is  deposited  ;  the  filtered  solution  is  evaporated 
over  sulphuric  acid,  and  the  residue  extracted  with  alcohol.  A  heavy, 
yellow  oil  is  precipitated  when  the  alcoholic  extract  is  mixed  with 
ether,  and  this  oil  solidifies  to  a  granular  mass  after  some  weeks.  It 
has  the  composition  C2H4(CONH.j)2,  is  exceedingly  hygroscopic,  and 
melts  at  about  90°.  When  treated  with  acids,  it  yields  succinic  acid. 
Its  aqueous  solution  is  precipitated  by  silver  nitrate  with  formation  of 
a  silver  salt,  C2H4!C202iN'Ag,  which  is  almost  totally  insoluble  in 
water. 

Fhthalamic  acid,  COOH-C6H4*CONH2,  is  prepared  by  adding  hydro- 
chloric acid  (1  mol.)  to  an  aqueous  solution  of  ammonium  phfchala- 
mafce ;  the  last  named  compound  is  obtained  when  an  ammoniacal 
solution  of  phthalic  anhydride  is  crystallised.  Phthalamic  acid 
crystallises  in  small,  acute  prisms  which  are  sparingly  soluble  in 
water.  When  heated  at  about  140°  it  melts,  loses  water,  and  is  con- 
verted into  phthalimide.  Treated  with  an  excess  of  hydrochloric 
acid  it  is  decomposed  after  some  time  with  formation  of  phthalic  acid. 
The  silver  salt  is  almost  totally  insoluble  in  water. 

The  compound,  C6H4!C202(NH2)2,  is  formed,  with  evolution  of  heat, 
when  phthalic  chloride  is  added  gradually  to  ammonia.  It  crystal- 
lises from  cold  alcohol  in  long,  silky  needles,  and  from  hot  alcohol  in 
long,  transparent  prisms  which  are  readily  soluble  in  water.  When 
heated,  it  softens  at  about  90°,  and  melts  at  about  140 — 160°  with 
evolution  of  ammonia,  but  solidifies  immediately  and  does  not  melt 
again  until  232°,  the  melting  point  of  phthalimide.  When  silver 
nitrate  is  added  to  an  aqueous  solution,  the  salt,  C6H4!C202iNAg,  is 
precipitated  in  lustrous  scales  which  are  almost  totally  insoluble  in 
cold  water. 

The  free  acid,  C6H4!Co02!I*^H,  separates  as  a  curdy  precipitate  when 
hydrochloric  acid  (1  mol.)  is  added  to  a  dilute  solution  of  the  reaction 
product  of  phthalic  chloride  and  ammonia.  It  crystallises  from  boil- 
ing alcohol  in  long  needles  which  are  only  sparingly  soluble  in  water. 
When  heated,  it  melts  at  about  145°,  and  is  converted  into  phthalimide. 
It  has  an  acid  reaction,  and  its  aqueous  solution  decomposes  barium 
carbonate  in  the  cold.  If  the  curdy  precipitate  mentioned  above  is 
crystallised  from  boiling  water,  large,  transparent  needles  having  the 
composition  CieHgOsN  are  obtained.  This  compoand  is  very  readily 
soluble  in  water,  to  which  it  imparts  an  acid  reaction.  When  he^tted 
at  145 — 150°  it  partially  melts,  but  solidifies  again,  and  yields  a 
mixture  of  phthalic  anhydride  and  phthalimide  on  further  heating. 

From  these  results  it  follows  that  phthalic  chloride  has  the  asym- 
metrical formula. 

Phthalimide  has  a  distinctly  acid  reaction,  and  its  boiling  aqueous 
solution  decomposes  barium  carbonate  with  formation  of  a  barium 
salt  which  is  soluble  in  water.  When  heated  with  ammonia,  it  yields 
ammonium  phthalimide  in  the  form  of  a  powder  which  is  reconverted 
into  phthalimide  by  acids.  When  the  ammoniacal  solution  is  boiled 
with  the  precipitate  for  some  time,  the  latter  is  completely  dissolved, 
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and  an  addition  of  hydrochloric  acid  does  not  precipitate  phthalimide; 
the  evaporated  solution  deposits  small  prisms,  which  are  soluble  in 
water  and  have  an  acid  reaction.  F.  S.  K. 

Constitution  of  Pyranilpyroic  Acid,  Pyranilpyroin  Lactone, 
and  AnilsTiccinic  Acid.  By  A.  Reissert  (Ber.,  21,  1942 — 1947 ; 
compare  this  vol.,  p,  694). — An  answer  to  Anschiitz  {Annaleriy  246, 
115). 

Desmotropy.       By  A.   Hantzsch  and  F.  Herrmann  {Ber.,  21, 

1754 — 1758  ;  compare  Ber.,  20,  2800). — Ethyl  dichlorohydroqninone- 
dicarboxylate  dissolves  in  benzene,  chloroform,  and  in  strong  sulphuric 
acid  with  intense  greenish-yellow  coloration,  whilst  the  alcoholic 
solution,  like  the  substance  itself,  is  colourless.  It  is  shown  that  the 
alcoholic  solution  contains  the  salt  as  an  alcoholate  which  separates  in 
large  crystals  of  the  formula  C6H20,Cl2(COOEt)2,2EtOH,  whilst  the 
salt,  when  dissolved  in  solvents  which  do  not  combine  with  it,  under- 
goes the  same  change  as  when  it  is  fused,  being  converted  into  the 
coloured  modification — ethyl  dichloroquinonehydrodicarboxylate. 

N.  H.  M. 
Desmotropic  Derivatives  of  Ethyl  Succinosnccinate.  By  M. 
BoNiGER  (i>'er.,  21, 1758—1765).— The  ethyl  salt,  C6H2Br202(COOEt)2, 
obtained  by  Herrmann  (Abstr.,  1886,  1028)  by  the  action  of  bromiue 
vapour  on  ethyl  quinonedihydroparadicarboxylate,  can  also  be  pre- 
pared, directly  from  ethyl  succinosnccinate  by  the  action  of  dry 
bromine.     It  is  probably  ethyl  dibromohydroquinonedicarboxylate, 

[Brs  :  (0H)2  :  (COOEt).,  =  2:5:3:6:1:4]. 

It  melts  at  157°,  and  when  sublimed  in  a  slow  stream  of  air  it  under- 
goes an  intramolecular  change,  and  the  compound  ethyl  dibromo' 
quinonehydrodicarhoxylate,  [_'Qr-i :  O2 :  (H,COOEt)2=2  :  5  :  3  :  6  : 1  :  4],  is 
obtained  in  yellow,  tabular  crystals,  which,  when  kept  at  the  ordinary 
temperature,  recover  their  original  form  and  colour.  The  yellow 
crystals  dissolve  in  benzene,  yielding  a  yellow  solution. 

When  sodium  dibromohydroquinonedicarboxylate  is  dissolved  in 
a  little  hot  water,  and  carefully  acidified,  dihromoquinonehydrO' 
dicarbuxylic  acid  separates  as  a  lemon-yellow,  microcrystalline 
powder.  This  is  very  unstable,  and  becomes  gradually  lighter, 
until  it  is  finally  white.  The  stable  modification,  dihroTnohydro- 
quinonedicarhoxylic  acid,  so  obtained,  is  almost  insoluble  in  water, 
alcohol,  and  ether. 

Ethyl  dibromoquinonedicarboxylate  (Herrmann,  loc.  cit.)  melts  at 
221°.  When  dissolved  in  benzene,  and  treated  with  ammonia,  it  is 
converted  into  the  diamido-derivative. 

Ethyl  diamidoquinonehydrocarhoxylate,  [O2  :  (NH2)2 :  (H,COOEt)  = 
3:6:2:5:1:4],  obtained  by  reducing  the  above  amido-salt 
suspended  in  alcohol  with  tin  and  hydrochloric  acid,  forms  splendid 
red  needles.  It  is  unstable,  and  readily  becomes  changed  into  ethyl 
diamidoquinonedicarboxylate.  The  free  acid  could  not  be  prepared. 
The  hydrochloride  crystallises  in  long,  lemon-coloured  needles,  and  is 
decomposed  by  water  with  intense  red  colour.      The  stannochloride. 
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CiaHisI^sOejSnCU  +  2H2O,  forms  long,  yellow  needles.  When  the 
hydrochloride  is  heated  with  acetic  anhydride,  the  diacetate  of  ethyl 
cliamidohydroquinonecUcarhoxylate,  C6(OH)2(NHAc)2(COOEt)2,  is 
formed ;  this  crystallises  from  glacial  acetic  acid  in  stellate  groups  of 
colourless,  lustrous  needles,  melting  at  236°,  without  decomposition. 
The  tetracetyl-derivative,  C6(OAc)>(NHAc)2(COOEt)2,  obtained  by 
boiling  the  diacetyl-compound  for  a  long  time  with  an  excess  of 
acetic  anhydride,  is  a  colourless,  microcrystalline  substance,  melting 
at  206°.     Both  acetates  are  soluble  in  alkalis. 

Diimidoquinonehydrodicarhoxylio     acid,     [(H,C00H)2   :    (NH)2   = 

1  :  4  :  3  :  6],  is  prepared  by  saponifying  v.  Baeyer's  so-called  ethyl 
diamidonaphthalate  (Abstr.,  1886,  445),  and  forms  greenish-yellow, 
prismatic  crystals,  almost  insoluble  in  the  usual  solvents.  The 
hydro  chloride  J  C8H8N204,2HC1,  crystallises  in  colourless  plates,  which 
decompose  when  air-dry,  giving  oif  hydrogen  chloride.  The 
free  acid  corresponds  with  the  quinonehydrodicarboxylic  acid,  whilst 
in  taking  up  acid  it  is  converted  into  salts  of  the  colourless  modifica- 
tion, diamidoterephthalic  acid.  N.  H.  M. 

Isomeride  of    Orthophenylphthalidecarboxylic    Acid.      By 

P.  JouiLLARD  {Chem.  Centr.,  1888,  520,  from  Arch.  8c.  Fhys.  Nat. 
Geneve,  19, 121 — 131). — Pbenylacetic  acid  acts  on  phthalic  anhydride 
with  the  formation  of  benzylidenephthalyl,  which  reacts  with  water 
to  form  benzylidenephthalylcarboxylic  acid.  The  acid  forms  an 
acetoxime  melting  at  113 — 114°.  When  oxidised  with  potassium 
manganate,  benzilcarboxylic  acid,  melting  at  137 — 138°,  is  formed. 
The  methyl  salt  melts  at  117—118°,  the  ethyl  salt  at  7u-5— 71-5°. 

Benzilcarboxylic  acid  decomposes  with  potash,  like  diphthalic 
acid,  phenylphtlialidecarboxylic  acid  being  formed  ;  this  crystallises 
with  1  mol.  H2O,  which  it  loses  at  100°  ;  at  the  same  time  it  undergoes 
decomposition  at  this  temperature,  carbonic  anhydride  being  given 
otf,  and  the  lactone  of  a  benzhydrylcarboxylic  acid  being  formed, 
which  melts  at  115°.  On  oxidation  it  is  converted  into  orthobenzoyl- 
benzoic  acid,  melting  at  fe5 — 87°.  J.  P.  L. 

Ethyl  Phloroglucinoltricarboxylate.  By  0.  Ballt  (Ber.,  21, 
1766 — 1771). — In  the  preparationof  ethyl  phloroglucinoltricarboxylate 
by  V.   Baeyer's  method  (Abstr.,   188t),   223),  an    anhydride    of    the 

OH-C:C(COOEt)C-0 
formula  |  II    I  is  formed.     This  is  almost  insoluble 

COOEt-C:C(OH) C-CO 

in  benzene  and  alcohol,  and  melts  at  168 — 170°.  Ethyl  triacetyl- 
phloroglucinoUricarbixylate,   C6(OAc)3(COOEt)3,  prepared  by  boiling 

2  grams  of  the  ethyl  salt  with  10  grams  of  acetic  anhydride,  crystal- 
lises from  ether  or  alcohol  in  needles,  melts  at  75 — 7Q°,  and  is 
insoluble  in  cold  dilute  alkali. 

Ethyl  trihetohexamethylenecarhoxylate  trioximSf 

C6H3(N-OH)3(COOEt)3, 

is  obtained  by  dissolving  the  ethyl  salt  in  excess  of  ammonia,  and 
adding  hydroxylamine  hydrochloride;  the   product  which   is  a  com- 
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pound  of  the  oxime  witli  ammonia,  is  treated  with  dilate  acetic  acid. 
It  crjsfcallises  in  groups  of  slender,  reddish  needles,  which  decompose 
without  melting  at  169 — 171°. 

Ethyl  bromophloroglucinoldicarhoxylate,  C6Br(OH)3(COOEt)2,  is 
formed  as  a  white  precipitate  when  a  solution  of  bromine  in  carbon 
bisulphide  is  slowly  added  to  a  solution  of  the  ethyl  tricarboxylate  in 
chloroform.  It  crystallises  from  alcohol  in  slender  needles  melting 
at  128°. 

When  an  alkaline  solution  of  ethyl  phloroglucinoKricarboxylate  is 
treated  with  chlorine  and  the  product  treated  with  ammonia, 
trichloracetamide  is  obtained  (compare  Hlasiwetz  and  Habermann  ; 
Annalen,  175,  260).  N.  H.  M. 

Action  of  Ethyl  Soiomalonate  on  Resorcinol.  By  A.  Michael 
(/.  pr.  Ghem.  [2],  37,  469 — 471). — The  author  has  previously  shown 
that  a  fluorescent  substance  is  obtained  by  the  action  of  ethyl  sodo- 
malonate  on  alcoholic  resorcinol.  This  substance  is  better  obtained 
by  mixing*  equivalent  proportions  of,  solid  sodium  ethcxide  and 
resorcinol  dissolved  in  ethyl  acetoacetate,  and  heating  for  10  hours  in 
the  water-bath  in  an  atmosphere  of  hydrogen ;  the  resulting  mass  is 
then  dissolved  in  water  and  acidified,  whereby  the  new  compound  is 
precipitated.  After  several  recrystallisations  from  alcohol,  it  forms 
slender,  white  needles,  melting  with  decomposition  at  191 — 191"5°; 
it  is  freely  soluble  in  hot  alcohol,  sparingly  so  in  cold  alcohol  and  hot 
water,  and  insoluble  in  cold  water;  its  alkaline  solution  is  strongly 
fluorescent.  This  substance  has  acid  properties,  and  is  not  pre- 
cipitated by  carbonic  anhydride  from  its  alkaline  solution  ;  its  formula 
is  OiiHgOs,  and  as  it  splits  up,  at  a  temperature  a  little  above  its 
melting  point,  into  methylumbelliferone  and  carbonic  anhydride,  it 
is  ipvohsihlj  i3-methylmnbelliferonecarboxylic  acid;  its  other  properties 
confirm  this  supposition. 

The  formation  of  this  compound  by  the  action  of  resorcinol  on  cold 
alcoholic  ethyl  sodomalonate  is  explained  by  the  intermediate  forma- 
tion of  acetonetricarboxylic  acid,  which  the  author  has  found  to 
occur  when  an  alcoholic  solution  of  ethyl  sodomalonate  is  allowed  to 
remain  in  the  cold.  A.  G.  B. 

Tolnidinesulphonic  Acids.  By  J.  Y.  Janoysky  (Ber.,  21,  1802 — 
1805). — Paratoluidineorthosulphonic  acid,  [Me  :  SO3H  :  NH2.= 
1:2:  4],  crystallises  in  triclinic  crystals;  a  :  b  :  c  =  1*2424  :  1  :  s. 
The  metasulphonic  acid  crystallises  in  thin  needles,  which  could  not 
be  measured;  but. their  optical  properties  make  it  probable  that  they 
are  rhombic. 

Orthotoluidinesulphonic  acid  (Gremev^  Annalen,  169,  375)  crystal- 
lises in  large,  lustrous,  monoclinic  prisms  ;  a  :  6  :  c  =  0*8889  :  1 :  0*6476  ; 
yS  =  84°29'.  Paratolaidineorthosulphonic  acid  gives  no  colour  reaction 
with  ferric  chloride  in  the  cold;  when  wanned,  a  bluish  Bordeaux-red 
is  produced.  Other  colour  reactions  of  the  three  acids  are  given  in  a 
table. 

When  a  trace  of  lead  peroxide  is  added  to  cold  solutions  of  para- 
toluidineortho-,     paratoluidinemeta-,     and     orthotolaidine-sulphonic 
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acids,  yellowish-red,  wine-red,  and  rose  colours  are  produced.  The 
last-mentioned  acid  yields  quinone  when  oxidised,  whilst  the  other 
acids  do  not.  N.  H.  M. 

Indolecarboxylic    Acids.       By    Gr.    Ciamtcian    and    C.    Zatti 

{Ber.,  21, 1929 — 1935). — a-Indolecarboxylic  acid  obtained  by  Fischer 

from  the  hydrazone  of  pyruvic  acid,  is  prepared  by  fusing  methylketole 

with  10  to  15  parts  of  caustic  alkali.  The  product  is  dissolved  in  water, 

nearly  neutralised  with  sulphuric  acid,  filtered  from  potassium  sulphate, 

concentrated  by  evaporation,  and  precipitated  with  dilute  sulphuric 

acid.      It  is   crystallised    from    boiling    benzene.       The    methyl   salt, 

CglS'HeMeOa,   crystallises  in    small    needles    melting    at    151 — 152°. 

When  the  carboxylic  acid  (3  grams)  is  boiled  with   acetic   anhydride 

N—  N*CO 

(15  grams),  the   compound    C8H5^^q>  or  C8H5<^p^.-^^C8H6   is 

formed.  This  crystallises  in  almost  insoluble,  yellow,  lustrous 
needles,  which  melt  at  about  312 — 315°.  It  is  scarcely  attacked  by 
boiling  with  strong  aqueous  potash,  but  dissolves  readily  in  hot, 
alcoholic  potash,  (i-lndulecarhoxylic  acid,  C9NH7O2,  prepared  simi- 
larly to  the  «-compound,  crystallises  in  plates,  melts  at  about  214** 
with  evolution  of  gas,  dissolves  sparingly  in  benzene  and  in  boiling 
water,  more  readily  in  ethyl  acetate,  ether,  and  alcohol,  and  is  almost 
insoluble  in  light  petroleum.  The  silver  salt,  C9NH6Ag02,  is  a  white 
precipitate.  The  acid  is  much  less  stalJe  than  the  a-acid,  and  is 
decomposed  by  boiling  its  aqueous  solution.  It  does  not  yield  a 
picrate,  and  gives  no  precipitate  with  lead  acetate. 

In  the  oxidation  of  scatole  with  fused  potash,  indole  and  a-indole 
carboxylic  acid  are  formed  as  well  as  the  y8-carboxylic  acid. 

N.  H.  M. 

Acetyl-compounds  of  Methylketole  and  Scatole.  By 
G.  Magnanini  {Ber.,  21,  1936— 1939).— Acetylmethylketole  (acetyl- 
a-methylindole),  CgNH.^MeAc  [Ac  :  Me  =  1'  :  2']  (Jackson,  Absrr., 
1881,  734,  Fischer,  Abstr.,  1887,  265),  is  formed  in  small  amount, 
together  with  /3-acetyl-a-methylindole,  when  methylketole  is  boiled 
w4th  acetic  anhydride  and  anhydrous  sodium  acetate  ;  when  boiled 
wath  aqueous  potash  (sp.  gr.  1'22)  it  decomposes  into  methylketole^ 
and  acetic  acid.  /3- Acetylmethylketole  is  also  formed  by  the  action  of 
acetic  chloride  on  methylindole  ;  in  presence  of  zinc  chloi-ide  a  magenta- 
like dye  is  produced,  which  is  possibly  related  to  Fischer  and 
Wagner's  rosindole  (Abstr.,  1887,  588).  Acetylscatole  [Ac  :  Me  = 
2'  :  3']  (this  vol.,  p.  483),  dissolves  readily  in  alcohol  and  acetone, 
less  in  ether,  and  is  almost  insoluble  in  cold  water  ;  it  distils  with 
steam.  With  hot  strong  sulphuric  acid  it  gives  an  intense  purple- 
red  solution.  The  picrate  crystallises  in  long,  slender,  orange-yellow 
needles.  Acetylscatole  is  not  changed  by  boiling  potash ;  boiling 
hydrochloric  acid  decomposes  it  with  formation  of  free  scatole  and  resin. 
Acetylscatoxime,  CgNHgMe'.ISr'OH,  crystallises  from  dilute  alcohol  in 
small  needles  melting  at  119".  N.  H.  M. 

Conversion  of  Methylketole  into  Qninaldine.  By  G.  Mag- 
nanini {Ber.,  21,  19 iO— 1942;  compare  Abstr.,  1887,  1113).— When 
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4  grains  of  bromoquinaldine,  from  methylketole,  is  heated  with 
10  parts  of  hydriodic  acid  and  some  amorphous  phosphorus  at  180°  f(jr 
6  to  7  hours,  quinaldine  is  formed,  which  is  purified  by  means  of  the 
picrate.  The  reaction  proves  that  the  bases  produced  by  the  action 
of  chloroform  and  bromoform  on  methylketole  are  chloro-  and  bromo- 
quinal dines,  and  that  they  have  the  constitution  [Me  :  CI  or  Br  = 
2'  :  3'].  N.  H.  M. 

Methylindolecarboxylic  Acids.  By  G.  Ciamician  and  G. 
Magnanini  (Ber.,  21, 1925 — 1 929\ — ac-Methyl-(3-i7idolecarboxyUc(methyU 
JvetolecarhoxyUc)  acid,  CgNHgMe'COOH  [=  2'  :  3'],  is  prepared  by 
pnssin^  a  stream  of  carbonic  anhydride  through  a  mixture  of  10  grams 
of  methylketole  and  3*6  grams  of  sodium  heated  at  230°  to  240°  for 
4  to  6  hours ;  towards  the  end,  the  temperature  is  raised  to  300". 
The  product  is  treated  with  alcohol,  dissolved  in  water,  steam  dis- 
tilled, acidified  with  dilute  sulphuric  acid,  and  extracted  with  ether. 
The  carboxylic  acid  is  crystallised  from  acetone,  dissolved  in  a  mixture 
of  benzene  and  ethyl  acetate,  and  treated  with  animal  charcoal.  The 
colourless  solution  is  then  concentrated  and  precipitated  with  light 
petroleum.  It  is  a  white,  crystalline  powder,  melts  at  170 — 172°  with 
evolution  of  carbonic  anhydride,  dissolves  readily  in  alcohol,  ethyl 
acetate  and  acetone,  sparingly  in  benzene  and  still  less  in  water.  It  is 
not  stable,  and  decomposes  when  the  aqueous  solution  is  boiled.  The 
silver  salt  is  a  white,  crystalline  precipitate.  The  aqueous  solution  of 
the  acid  shows  the  following  reactions  : — With  ferric  chloride,  a  brown 
coloration  and  precipitate,  with  copper  sulphate  an  apple-green  pre- 
cipitate, with  lead  acetate  and  with  mercuric  chloride,  white  precipi- 
tates. 

y3-Methyl-a-indolecarboxylic  (scatolecarboxylic)  acid  (Wislicenus  and 
Arnold,  this  vol.,  p.  361)  is  obtained  in  a  manner  similar  to  the  above 
compound  from  3  grams  of  scatole  and  1  gram  of  sodium.  It 
crystallises  in  needles  or  plates,  melts  at  165 — 167°  with  evolution  of 
carbonic  anhydride,  dissolves  readily  in  alcohol  and  ether,  less  in 
benzene,  and  is  almost  insoluble  in  light  petroleum.  It  is  more  stable 
than  the  methylketoiecarboxylic  acid.  When  heated  with  sulphuric 
acid,  a  splendid  purple-red  solution  is  formed.  N.  H.  M. 

3'-Phenylindole.  By  E.  Fischer  and  T.  Schmidt  (Ber.,  21, 1811— 
1812). — ^'-Fhtnijlindole,  CuHnN,  is  obtained  when  phenylacetaldehyd- 
phenylhydrazone  is  treated  with  hydrochloric  acid  (compare  this  vol., 
p.  698).  It  crystallises  from  hot,  light  petroleum  in  white  leares, 
melts  at  88 — 89°,  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
rather  sparingly  soluble  in  hot,  light  petroleum  and  insoluble  in  water. 
It  distils  under  the  ordinary  pressure  with  only  slight  decomposition. 

The  picrate  crystallises  in  dark-red  needles  melting  at  107°.  When 
a  pine-chip,  treated  with  an  alcoholic  solution  of  the  indole,  is 
moistened  with  cold,  concentrated  hydrochloric  acid,  it  first  turns 
yellow  and  after  some  time  deep  bluish-violet.  3'-Phenylindole 
yields  an  oily  nitrosamine  when  treated  with  nitrous  acid,  and  when 
heated  Avith  zinc  chloride  at  170"  it  is  converted  quantitatively  into 
the  isomeric  2'-phenylindole,  F.  S.  K. 
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Diphenyl-derivatives.  By  P.  Adam  {Bull.  Soc.  Chim.,  49,  97 — 
102  (compare  Abstr.,  1887,  ^89) .—Methyldiphenyl,  CeH^MePh,  is  a 
colourless,  mobile,  refractive  liquid  which  boils  at  272 — 277°,  and 
dissolves  in  ordinary  organic  solvents.  It  is  very  stable  towards 
oxidising  agents,  but  chromic  acid  converts  it  into  metadiphenylcar- 
boxylic  acid,  melting  at  160 — 161".  This  acid  is  also  formed  when 
the  bromine-derivative  of  methyldiphenyl  is  boiled  with  a  solution  of 
copper  nitrate. 

Ethoxymethyldiphenyl,  CRHiPh'CHa'OEt,  is  prepared  by  treating 
methyldiphenyl  with  bromine  and  boiling  the  product  with  alcoholic 
potash.  It  is  a  colourless,  syrupy  liquid  which  is  readily  soluble  in 
ether  and  alcohol.  The  we^A?/Z-derivative,  C6H4Ph-CH2-OMe,  is  a 
syrupy  liquid  with  a  peculiar  smell. 

Fhenylhenzyl  alcohol,  C6H4Ph*CB[2'OH',  obtained  by  treating  the 
preceding  compound  with  hydrogen  iodide,  is  an  odourless,  tasteless, 
thick  sj'^rupy  liquid  which  is  soluble  in  chloroform,  carbon  bisulphide, 
alcohol,  and  ether. 

Diynethyldiphenyl,  CiaHpMe^,  is  a  colourless,  mobile  liquid  which 
boils  at  284 — 290°,  and  is  more  sparingly  soluble  in  methyl  alcoliol 
than  the  monomethyl-derivative.  When  oxidised  with  chromic  acid 
it  yields  an  infusible  acid  which  does  not  sublime.  Paradiphenyl- 
benzene  melting  at  205°,  and  the  isomeric  isodiphenylbenzene  melting 
at  85°,  were  also  isolated  from  the  product  obtained  by  the  action  of 
aluminium  chloride  on  a  mixture  of  methyl  chloride  and  diphenyl 
(loc.  cit.). 

Acefyldiphenyl,  C6H4Ph*COMe,  is  formed  when  ethyldiphenyl  (loc. 
cit.)  is  carefully  oxidised  with  clnomic  acid  ;  it  is  converted  into 
metadiphenylcarboxylic  acid  when  further  oxidised. 

Diethyldi'phenijl,  CnHgEta,  is  a  colourless,  mobile  liquid  which  boils 
at  804 — 310°.  When  oxidised  with  chromic  acid,  it  yields  an  infusible 
acid  which  does  not  sublime. 

Diphenyhnethylcarbinol,  C6H4Ph'CHMe*OH,  is  obtained  by  acting 
on  acetyldiphenyl  with  sodium  amalgam  in  alcoholic  solution.  It 
melts  at  85 — 86°  and  is  very  readily  soluble  in  alcohol. 

Diphenyl phenylenecarboxylic  acid  (loc.  cit.)  yields  benzene  and  the 
potassium  salt  of  paradiphenylcarboxylic  acid  when  fused  with  potash. 

F.  S.  K. 

New  Method  for  the  Preparation  of  Tetraphenylethylene. 
By  P.  DE  BoissiEU  (Bull.  Soc.  Chim.,  49,  681— 682).— Tetraphenyl- 
ethylene can  be  prepared  by  brominating  diphenylmethane  and  heat- 
ing the  bromodiphenylmethane  which  is  formed  to  its  boiling  point ; 
hydrogen  bromide  is  evolved  and,  after  cooling,  the  crystalline  pro- 
duct is  purified  by  distilling  and  recrystallising  from  benzene.  The 
yield  is  70  to  80  per  cent.  F.  S.  K. 

Hydration  of  Tolane.  By  A.  B^hal  (Bull.  Soc.  Chim.,  49,  337— 
339). — Tolane  is  converted  into  desoxybenzoin  when  warmed  with 
ordinary  sulphuric  acid  at  60°.  F.   S.  K. 

a-Tetrahydronaphthylamine.  By  E.  Bamberger  and  A.  Alt- 
HAUSSE(i?er.,  21,  1786—1795  and  1892—l904<).—x-Tetrahydro7iaphthyL 
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amine,  CioHn'NHj,  is  prepared  in  a  maimer  similar  to  the  /3-compound 
(this  vol.,  p.  599)  from  15  ^rams  of  a-naphthylamine.  The  bases, 
after  separation  from  the  hydrochlorides,  are  distilled  in  a  GHnsky's 
apparatus.  It  is  a  viscous,  colourless  oil  having  a  slight  odour  of  di- 
methylaniline,  boils  at  275°  under  712  mm.  pressure,  dissolves  readily 
in  organic  solvents,  much  less  in  water,  and  is  insoluble  in  soda.  The 
yield  of  pure  base  is  135  grams  from  225  grams  of  commercial 
a-naphthylamine.  It  does  not  react  with  vegetable  dyes.  The 
alcoholic  solution  reduces  silver  salts  when  warmed,  gold  and  platinum 
salts  in  the  cold.  The  hydrochloride  crystallises  in  tetragonal  plates 
readily  soluble  in  water  and  alcohol ;  the  sulphate  with  ^  mol.  H2O 
forms  flat  needles  of  a  satiny  lustre  ;  the  mercurichloride  crystallises 
in  white,  lustrous  needles  readily  soluble  in  hot  water ;  the  oxalate 
forms  lustrous,  white  needles  which,  when  heated  with  water, 
decompose  with  formation  of  an  oil  having  an  intense  odour  of 
a-naphthylamine ;  the  picrate,  nitrate,  and  ferrocyanide  are  also 
described.  A  carbonate  could  not  be  obtained.  The  acetyl- derivative, 
CioHirNPIAc,  crystallises  in  long,  matted  needles,  melts  at  158°,  and 
dissolves  very  readily  in  the  usual  organic  solvents,  rather  readily 
in  boiling  water. 

Phenyl-a-tetrahydronaphthylthiocarhamide,  NHPh'CS'NH'CioHu,  is 
formed  when  equimolecular  weights  of  the  hydro-base  and  phenyl- 
thiocarbimide  are  heated  for  a  short  time  on  a  water- bath.  It 
crystallises  from  alcohol  in  lustrous,  thick,  concentrically  grouped 
prisms  melting  at  153°. 

Phenyl-a-tetrahydronaphthylcarhamide,  NHPh'CO'NH'CioHii,  pre- 
pared from  phenyl  cyanate,  crystallises  from  benzene  in  pointed 
needles  melting  at  193° ;  it  is  readily  soluble  in  benzene  and  alcohol. 

Di-a.-tetra,hydronaphthylcarhav2ide,  CS(NH*CioHii)2,  is  formed  when 
a  mixture  of  tetrahydronaphthylamine  and  carbon  bisulphide  dis- 
solved in  alcohol  is  boiled  for  some  hours ;  no  reaction  takes  place  in 
the  cold.  It  crystallises  in  concentrically  grouped,  lustrous  needles, 
dissolves  readily  in  alcohol  and  chloroform,  less  in  ether,  and  melts  at 
170°. 

a-Tetrahydronaphthol,  C,oHu'OH,  is  prepared  by  dissolving  a-tetra- 
hydrouaphthylamine  (1  mol.)  in  a  slight  excess  of  very  dilute  sul- 
phuric acid,  and  gradually  adding  sodium  nitrite  (I  mol.)  to  the 
solution  carefully  kept  cool  (below  2 — 3°).  The  crystals  of  the 
sulphate  which  have  sepaiated,  redissolve,  and  the  M'hole  acquires 
a  yellowish-red  colour.  After  \  an  hour,  sulphuric  acid  (1  :  Ij  is 
added,  and  the  liquid  boiled  until  no  more  nitrogen  is  evolved ;  steam 
is  then  passed  through  it,  and  the  distillate,  without  being  filtered, 
extracted  with  ether.  The  residue  from  the  ether  is  dissolved  in 
soda  and  precipitated  by  carbonic  anhydride.  It  melts  at  68"5 — 69^, 
boils  at  264"5 — 265°  under  705  mm.  pressure,  and  dissolves  very 
readily  in  the  usual  organic  solvents,  sparingly  in  water.  It  generally 
separates  from  the  alcoholic  solution  as  an  oil  which  solidifies  to  large 
aggregates  of  thick,  lustrous,  silvery,  rectangular,  monoclinic  plates. 
When  exposed  to  air  it  becomes  superficially  rose-coloured. 

When  the  acetyl-derivative  of  a-tetrahydronaphthylamine  is  treated 
with   bromine,    the   compound  Ci2HuN0Br   is   obtained.      It   forms 
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clear,  lustrous,  strongly  refractive  prisms,  melts  at  181°,  and  dissolves 
readily  in  alcohol,  rather  less  readily  in  benzene.  It  does  not  give  up 
bromine  when  treated  with  alcoholic  potash.  a-Tetrahydronaphthyl- 
amine  ,is  oxidised  by  potassium  permanganate  to  normal  adipic  acid, 
COOH-[CH2]4-COOH,  and  oxalic  acid.  The  conversion  of  a-tetra- 
hydronaphthylamine  into  naphthylamine  is  readily  effected  by  means 
of  platinic  chloride;  oxalic  acid  seems  to  produce  the  same  result. 
The  above  results  make  it  probable  that  in  a-tetrahydronaphthyl- 
amine  all  four  added  hydrogen-atoms  are  present  in  the  benzene- 
ring  to  which  the  amido-groap  is  united.  N.  H.  M. 

Acenaphthene  and  Chlorine.  By  J.  T.  Kebler  and  T.  H. 
Norton  (Amer.  Chem.  J.,  10,  217 — 218). — Chlorine  is  rapidly  absorbed 
by  acenaphthene,  much  heat  being  evolved  ;  the  final  product  is  a 
liquid,  very  viscous  when  cold,  decomposing  on  distillation  and  even 
on  keeping ;  analyses  indicate  that  it  possibly  may  be  trichlorace- 
naphthene.  H.  B. 

Colouring  Matter  from  Anthraquinonedisulphonic  Acid  and 
Sodium  Nitrite.  By  J.  Walder  (Ghem.  Zeit.,  11,  1530).— This 
colouring  matter  is  a  brownish-red  paste  containing  25  per  cent,  of  dry 
matter  ;  it  is  not  soluble  in  water  or  acids,  but  dissolves  in  alkalis  with 
a  reddish-brown,  or  when  concentrated,  a  black  colour.  With  cotton 
mordanted  with  iron  or  alumina,  or  both,  it  gives  tints  resembling 
those  of  alizarin,  which  are  tolerably  fast  against  soap  and  chlorine. 
Its  tinctorial  power,  however,  is  much  less  than  that  of  alizarin,  and 
on  this  account  it  does  not  seem  suitable  for  the  production  of  full 
shades.     Its  composition  is  still  a  matter  for  conjecture. 

D.  A.  L. 

Terpinol.  By  Bouchardat  and  Voirt  {Gompt.  rend.,  106,  1359 — 
1361). — Terpilene  dihydrochloride  was  heated  with  alcoholic  potash 
at  100°  for  24  hours  and  the  product  washed  with  water  and  distilled 
under  reduced  pressure.  Two-thirds  of  the  product  boils  at  175 — 180°, 
and  one-third  at  215—220." 

The  first  fraction  has  the  composition  and  properties  of  citrene. 
With  dry  hydrogen  chloride  at  0",  it  yields  a  dihydrochloride  which 
melts  at  47°.     This  fraction  contains  no  terpane. 

The  second  fraction  has  a  slight  odour  of  terpol,  but  is  more  mobile 
and  does  not  solidify  even  at  a  very  low  temperature ;  sp.  gr.  at  0°  = 
0'924.  It  is  a  terpol- derivative  of  the  composition  CloHicCoHeO, 
and  with  hydrogen  chloride  yields  ethyl  chloride  and  a  dihydro- 
chloride, C,oHi6,2HCl. 

It  is  evident  that  the  product  of  the  action  of  alcoholic  potash  on 
terpilene  dihydrochloride,  although  seemingly  similar  to  List's  terpinol, 
is  in  reality  very  different.  C.  H.  B. 

Essence  of  Eucalyptus  |Globulus.  By  R.  Voiry  {Gompt.  rend., 
106,  1419 — 1421). — The  crude  essence  is  a  pale-yellow,  slightly 
dextrogyrate  liquid  with  a  disagreeable  odour ;  sp.  gr.  0*932.  It 
solidifies  at  —50°  to  a  mass  of  crystals  which  melt  at  about  —10". 
This  latter  property  is  common  to  all  specimens  of  the  essence  of 
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Eucalyptus  ghhulus  and  also  to  the  essences  of  many  other  species. 
The  first  fractions  contain  water,  formic  and  acetic  acids,  and  butyric 
and  valeric  anhydrides.  The  fraction  158 — 160  consists  of  tere- 
benthic  hydrocarbon  with  a  dextrorotatory  power  [ajo  =  +40*; 
sp.  gr.  at  0°  =  0"88.  With  hydrogen  chloride  it  yields  a  crj'stal- 
line  monohydrochloride  which  melts  at  126 — 128°  and  has  a  rotatory 
power  [a]D=  +27°  30'.  The  fraction  170 — 175°  consists  of  eucalyptol, 
CioHisO,  which  constitutes  about  two- thirds  of  the  essence.  It  is 
purified  by  crystallisation  at  a  low  temperature  and  forms  a  colourless, 
mobile  liquid,  which  has  an  odour  of  menthol  or  camphor  and  solidi- 
fies at  0°  and  melts  at  41°  ;  sp.  gr.  =  0*940.  It  is  optically  inactive, 
and  with  hydrogen  chloride  yields  a  hydrochloride,  2CioHiiO,HCl, 
agreeing  in  its  properties  with  that  obtained  by  Woelkel  from 
cyneol. 

Schimmel's  method  for  the  extraction  of  eucalyptol  from  the 
hydrochloride  does  not  give  a  pure  product. 

When  essence  of  eucalyptus  is  distilled  under  reduced  pressure  it 
yields  a  terpilenol  which  boils  at  130 — 135°  under  a  pressure  of 
40  mm.,  and  forms  a  dihydrochloride,  CioHi6,2HCl.  The  fractions  at 
higher  temperatures  contain  ethereal  salts  of  this  terpilenol  with 
acetic,  butyric,  and  valeric  acids.  The  last  fractions  consist  of  resins 
and  polymerides  of  terebenthene.  Essence  of  eucalyptus  also  contains 
a  sulphur  compound  which  decomposes  with  evolution  of  hydrogen 
sulphide  when  heated.  C.  H.  B. 

Essence  of  Cajeput.  By  R.  Yoirt  {Gompt.  rend.,  106,  1538— 
1540). — Essence  of  cajeput  is  a  green  liquid  with  a  penetrating  odour, 
a  column  of  10  cm.  having  a  laevorotatory  power  of  — 2°  ;  sp.  gr.  at 
0°  =  0*934.     It  crystallises  at  —50°,  and  the  crystals  melt  at  —8°. 

The  fraction  at  70 — 100^  contains  aldehydes,  including  butaldehyde 
and  valeraldehyde  ;  the  fraction  at  155°  under  ordinary  pressure 
consists  of  a  small  quantity  of  a  Isevogyrate  terebenthene  which  forms 
a  crystalline  monohydrochloride  with  a  rotatory  power  [ajo  =  — 4°. 
The  fraction  at  165°  contains  benzaldehyde. 

The  greater  part  of  the  essence,  however,  boils  at  175 — 180°,  and 
consists  of  cajeputol  or  cajeput  terpane,  CioHisO,  identical  with  the 
terpane  from  essence  of  eucalyptus. 

The  fraction  at  130 — 140°,  under  a  pressure  of  40  mm.,  has  the 
composition  of  terpilenol,  but  will  not  crysta,llise,  probably  owing  to 
the  presence  of  a  small  quantity  of  its  acetate.  If  saponified  with 
alcoholic  potash  at  100°  and  redistilled,  it  forms  a  viscous  liquid 
which  boils  at  125 — 130°  under  a  pressure  of  40  mm. ;  sp.  gr.  at  0^  = 
0*947.  It  is  an  inactive  terpilenol  which  forms  a  dihydrochloride,  and 
is  identical  with  the  terpilenol  described  by  Bouchardat  and  Lafont. 

The  higher  fractions  contain  the  acetate  of  this  terpilenol  together 
with  small  quantities  of  the  butyrate  and  valerate.  Hydrocarbons  are 
also  present  which  boil  at  160°  in  a  vacuum.  C.  H.  B. 

Oil  of  Peppermint.  By  A.  Jandous  (Ghem.  Gentr.,  1888,  581, 
from  Bblim  pharm.  Zeit.,  7,  71). — In  commerce  a  peppermint  oil 
occurs  which  is  without  the  usual  smell,  but  which  is  nevertheless 
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quite  pure.  The  peppermint  oil  extracted  bj  the  author  from  some 
specimens  of  undoubted  Mentha  piperita  had  a  peculiar  smell  like 
balm  mint,  and  quite  different  from  the  smell  of  the  ordinary  pepper- 
mint oil. 

Mentha  forms  hybrids  with  extraordinary  ease,  and  the  smell  of  the 
oil  appears  to  change  also.  J.  P.  L. 

Salts  of  Camphoric  Acid.  By  I.  H.  Manning  and  G.  W. 
Edwards  {Amer.  Chem.  /.,  233 — 235).  —  Manganese  cam.phorate, 
MnCioHu04,  is  obtained  by  heating  a  mixed  solution  of  manganous 
sulphate  and  potassium  camphorate ;  it  is  less  soluble  in  hot  than  in 
cold  water,  and  is  not  crystalline.     Chromium  camphorate, 

Cr2(C,oHu04)3, 

is  a  heavy  precipitate.  The  basic  ferric  salt  is  a  yellowish  preci- 
pitate. The  mercuric  salt,  HgCioHi404,  is  an  insoluble,  white  pre- 
cipitate. The  aluminium  salt,  Al2(CioHu04)3,  is  formed  by  boiling 
aluminium  hydroxide  with  camphoric  acid ;  it  is  quite  insoluble.  The 
nicJcel  salt,  ]S"i(CioHi40)2,  is  prepared  by  dissolving  nickel  hydroxide 
in  the  acid  and  heating,  when  it  separates  as  a  crystalline  crust.  The 
strontium  salt,  SrCioHi404  +  6H2O,  is  soluble  and  crystalline. 

H.  B. 

Nitrocamphorates.  By  P.  Cazeneuve  (Bull.  Soc.  Chim.,  49, 
92 — 97;  compare  Abstr.,  1887,  842). — Sodium  nitrocamphorate, 
N02*CioHi4*ONa,  prepared  by  adding  sodium  carbonate  to  an  alcoholic 
solution  of  the  zinc  salt,  crystallises  from  hot  alcohol  in  large, 
anhydrous  tufts  which  decompose  when  heated,  are  very  readily 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Its  dextorotatory 
power  is  [ajc  =  +289°.  The  potassium  salt,  NOs'doHu'OK,  forms 
cauliflower-like  masses.  The  ammonium  salt  is  obtained  in  slightly 
yellowish,  amorphous  crusts.  The  zinc  salt  crystallises  in  large,  white, 
efflorescent,  hexagonal  plates  containing  1  mol.  of  water.  It  is  very 
sparingly  soluble  in  water  and  ether,  soluble  in  alcohol,  and  has  a 
dextrorotatory  power  [a]^  =  +275°.  The  calcium,  barium,  ferrous, 
ferric,  silver,  copper,  and  lead  salts  are  also  described. 

Quinine  nitrocamphorate,  (N02'CioHi40)2,C2oH24N202,H20,  prepared 
from  the  sodium  salt  and  quinine  hydrochloride,  crystallises  in 
needles  which  are  sparingly  soluble  in  cold  water,  more  readily  in  hot 
water,  alcohol,  and  ether.  It  turns  yellow  when  heated  at  127°,  and 
melts  at  131°  with  decomposition.  Its  dextrorotatory  power  in  a  2*72 
per  cent,  alcoholic  solution  is  [ajc  =  +45'9°.  F.  S.  K, 

Sugars  from  Hesperidin  and  Isohesperidin.  New  Formulae 
of  Hesperidin  and  Isohesperidin.  By  C.  Tanret  {Bull.  Soc. 
Chim.,  49,  20 — 23). — Hesperidin  and  isohesperidin,  when  boiled  with 
dilute  sulphuric  acid,  yield  50  to  55  per  cent,  of  a  sugar  and  50  to 
55  per  cent,  of  hesperitin,  melting  at  222°  with  decomposition  The 
sugar  is  a  mixture  of  two  parts  of  glucose  with  one  part  of 
isodulcitol.  The  combined  weight  of  the  products  was,  in  every 
case,  greater  than  that  of  the  glucoside  taken,  from  which  it  follows 
that  the  decomposition  takes  place  with  fixation  of  the  elements  of 
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water.  From  these  results  the  author  concludes  that  the  formula  of 
hesperidin  is  C5oH6n027,  and  that  of  isohesperidin  C5oH6r,027,5H20,  both 
of  which  agree  with  the  results  of  elementary  analysis. 

F.  S.  K. 

Vernonin.  By  E.  Heckel  and  F.  Sciilagdenhauffen  (Compt 
rend.,  106,  1446 — 1449). — Vernonia  nigritiania  grows  on  the  West 
Coast  of  Africa,  where  it  is  known  as  Bafiatior  or  Batjentjor,  and  is  in 
some  repute  as  a  febrifuge.  It  is  a  roughly  spherical  knotted  mass  of 
long,  greyish-yellow  fibres.  It  contains  no  emetine  and  no  alkaloids. 
If  the  alcoholic  extract  is  mixed  with  lime,  evaporated  to  dryness, 
and  extracted  with  water,  the  aqueous  solution,  unlike  the  original 
aqueous  solution  of  the  root,  has  no  reducing  power.  If,  however,  the 
lime  residue  is  boiled  with  hydrochloric  acid  on  a  water-bath  it  yields 
glucose  and  a  resinous  substance  which  is  insoluble  in  water  and  in 
dilute  acids.  The  alcoholic  extract  of  the  root  contains  a  glacoside 
which  unites  with  lime  to  form  an  insoluble  compound. 

The  glucoside  is  a  slightly  hygroscopic,  white  powder  which  forms 
a  pale-yellow  solution.  It  is  only  slightly  soluble  in  ether  and  chloro- 
form. With  sulphuric  acid  it  gives  a  brown  coloration  which  changes 
to  purple  and  persists  for  several  hours.  The  glucoside  has  the  com- 
position C10H24O7,  whilst  the  resinous  substance  has  the  composition 
C4H]o03,  and  it  follows  that  when  the  glucoside  undergoes  hydrolysis 
it  assimilates  2  mols.  H2O.  The  resinous  compound  gives  no  well- 
defined  colour  reactions,  except  that  with  sulphuric  acid  it  gives  the 
same  coloration  as  the  glucoside. 

The  glucoside,  which  the  authors  name  vernonin,  is  the  only  active 
principle  in  the  root.  When  administered  by  injection  it  acts  like 
digitalin,  strophanthin,  and  other  cardiac  poisons,  but  its  activity  is 
only  about  one-eightieth  of  that  of  digitalin.  C.  H.  B. 

Action  of  Chlorine  on  Pyridine,  Piperidine,  and  their 
Derivatives.  By  0.  Bally  {Ber.,  21,  1772— 1777).— Chlorine  acts 
on  pyridine  dissolved  in  chloroform,  yielding  a  white,  flaky  additive 
compound,  C5NH5CI2,  analogous  to  Hofmann's  bromine-derivative 
(Abstr.,  1879,  733).  When  chlorine  is  passed  through  an  aqueous 
solution  of  pyridine  methiodide  the  compound  CsNHsMelClo  is 
formed,  identical  with  that  prepared  by  Ostermayer  (Abstr.,  1885, 
813)  ;  it  melts  at  90°  (not  82°).  When  boiled  with  water,  it  is  con- 
verted into  pyridine  methochloride,  with  liberation  of  iodine.  The 
platinochloride  of  the  latter  compound  melts  at  205 — 207°  (not  188°). 

The  ammonium  iodides  of  piperidine  and  quinoline  behave  similarly. 
When  the  chloriodide-derivative,  above  described,  is  treated  with 
chlorine  in  presence  of  alkali,  pyridine  metliocliJoride  iodotricliloride^ 
C3NH5MeCl,ICl3,  is  obtained;  it  forms  bright  yellow,  slender 
needles  melting  at  179 — 180°.  When  dissolved  in  alcohol,  chlorine  is 
eliminated,  and  the  original  pyridine  methochloride  iodochloride 
(m.  p.  90°)  is  formed. 

Chlorine  acts  on  dry  piperidine  with  explosive  violence  with  forma- 
tion of  much  soot.  When  chlorine  is  passed  through  piperidine 
dissolved  in  water  or  chloroform,  a  heavy  oil  is  formed,  which  some- 
times  explodes  under  water,  although   not  dangerously.     The  new 
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compound,  C5NH10CI  [CI  =  1],  is  best  prepared  by  mixing  concen- 
trated solutions  of  bleaching  powder  and  pyridine,  extracting  tbe  oil 
with  ether,  drying  quickly  with  potash,  and  evaporating  off  the  ether 
in  a  vacuum.  It  has  a  penetrating,  unpleasant  odour,  and  when  kept 
for  a  few  hours  deposits  white  needles  of  piperidine  hydrochloride. 

Dichlorohjdroxyacetylpipericline,  OH'C5N'H7Cl2Ac  [Ac  :  OH  :  CI2  = 
1  :  2  :  3  :  5],  is  formed  when  chlorine  is  passed  through  cooled  acetyl 
piperidine  (b.  p.  224°).  An  oil,  probably  trichloracetylpyridine,  is 
formed  as  intermediate  product ;  when  this  begins  to  solidify  the 
whole  is  allowed  to  become  warm,  is  afterwards  heated  on  a  water- 
bath,  and  is  finally  poured  into  water.  It  crystallises  from  water 
in  colourless  rhombohedra,  melts  at  122°,  dissolves  readily  in  alcohol, 
benzene,  ether,  acetone,  hot  water,  and  in  alkalis,  and  reduces  am- 
moniacal  silver  solutions.  IS".  H.  M. 

Condensation  of  Phenylacetaldehyde  with  Ammonia  and 
Ethyl  Acetoacetate.  By  A.  Jeaurenaud  (Ber.,  21,  1783 — 1784). 
— Ethyl  henzyllutidinehydrodicarhoxylate,  CH2Ph-C5NH2Me2(COOEt)2 
[GHoPh  :  Me2  =  4  :  2  :  6],  is  obtained  by  heating  8  grams  of  phenyl- 
acetaldehyde (prepared  by  Erlenmeyer  and  Glaser's  method  (^Annalen, 
147,  83,  98,  and  195,  140),  17  grams  of  ethyl  acetoacetate,  and 
20  grams  of  8  per  cent,  alcoholic  ammonia  in  a  reflux  apparatus  on  a 
water-bath  under  a  pressure  of  20  cm.  of  mercury.  It  crystallises  in 
needles,  melts  at  115°,  and  dissolves  readily  in  alcohol,  ether,  and 
benzene.  When  the  alcoholic  solution  is  treated  with  nitrogen 
trioxide,  ethyl  lutidinedicarboxylate  and  benzoic  acid  are  formed. 

K  H.  M. 

A  New  Quinolineqninone.  By  J.  Matheus  {Ber.,  21,  1886 — 
1888). — Orthonitrosoparahydroxyq^uinoline,  JN'O'CgNHs'OH  [=1:2], 
is  prepared  by  gradually  adding  sodium  nitrite  (1  mol.)  to  a  cooled 
solution  of  parahydroxyquinoline  (1  mol.)  in  dilute  hydrochloric  acid 
(2  mols.).  After  some  time,  the  nitroso- com  pound  is  carefully  pre- 
cipitated with  ammonia,  dried,  and  crystallised  from  glacial  acetic 
acid,  from  which  it  separates  in  gold-coloured  needles.  The  yield  is 
almost  quantitative.  The  solutions  in  soda  and  in  sodium  carbonate 
are  green,  and  deposit  the  sodium  salt  in  green  needles.  When 
reduced  with  stannous  chloride,  amidoparahydroxyquinoline  is  ob- 
tained. 

Orthonitroparahydroxyquinoline,  N02*C9NH5'OH,  is  obtained  by 
treating  the  nitroso-corapound  with  not  too  dilute  nitric  acid.  >It 
crystallises  from  the  dilute  aqueous  solution  in  groups  of  slender,  pale 
yellow  needles,  and  from  more  concentrated  solutions  in  reddish- 
brown,  rhombic  plates;  it  melts  at  134°,  dissolves  readily  in  hot 
alcohol  and  dilute  acids,  sparingly  in  cold  water,  and  is  insoluble  in 
ether  and  chloroform.  The  hydrochloride  crystallises  in  slender,  white 
needles  readily  soluble  in  cold  water ;  the  potassium  and  sodium  salts 
form  splendid  orange-coloured  needles  and  yellowish-brown  needles 
respectively. 

Quinolinequinone    is    prepared    from    parabenzeneazoparahydroxy 
quinolinesulphonic    acid,    or    from    orthamidoparahydroxyquinoline. 
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The  solution  of  the  latter  compotind  in  hydrochloric  acid  is  evaporated 
down  a  little,  allowed  to  become  cold,  treated  with  dilute  sulpharic 
acid,  and  then  with  a  slight  excess  of  ferric  chloride.  The  reddish- 
brown  crystals  which  separate  are  dried  on  tiles,  and  treated  with  hot 
water  and  with  barium  chloride;  on  evaporating  down  the  filtered 
solution,  the  hydrochloride  separates  in  long,  reddish-yellow  needles. 
The  sulphate  forms  yellow,  rhombic  plates.  The  compound  is  decom- 
posed by  soda  and  by  sodium  carbonate  with  brown  coloration ;  with 
ammonia  a  green  solution  is  obtained,  which  quickly  becomes  blue 
from  above.     (Compare  this  vol.,  p.  851.)  N.  H.  M. 

Action  of  Sulphur  on  Quinaldine.    By  W.  v.  Miller  (Ber.,  21, 

1827 — 1828). — When  sulphur  and  quinaldine  are  heated  together 
hydrogen  sulphide  is  evolved,  and  a  series  of  compounds  formed 
among  which  is  a  basic  substance  free  from  sulphur.  This  compound 
is  probably  diquinaldyl,  CooHielSrajHsO  ;  it  crystallises  from  hot  alcohol 
in  needles,  melts  at  160 — 162°,  and  loses  water  at  110^.  The  j^icrafe 
and  platinochloride  of  this  base  crystallise  in  needles.  F.  S.  K. 

Quinoline-derivatives.      By    H.    Weidel    and    M.    Bamberger 

(Monatsh.,  9,  99 — 115 ;  compare  Abstr.,  1887,  847). — When  oxygen 
gas  is  passed  over  equal  parts  of  dry  quinoline  and  orthotoluidine 
hydrochloride,  mixed  with  a  small  quantity  of  platinised  asbestos,  for 
several  hours  at  180 — 190°,  the  temperature  being  finally  raised  to 
200 — 205°,  the  mass  assumes  a  reddish  colour,  and  contains  paramido- 
metamethyl-a-phenylquinoline  (pseudoflavaniline),  formed  by  con- 
densation with  elimination  of  hydrogen  as  water.  Pseudoflavaniline 
may  be  readily  purified  after  separation  from  the  unattacked  toluidine, 
by  alternately  dissolving  it  in  dilute  hydrochloric  acid  and  precipi- 
tating with  ammonia.  It  is  isomeric  with  flavaniline  (Fischer,  Sitz. 
h.  hayer.  Ahad.,  1885,  333)  and  crystallises  from  hot  water,  which 
only  slightly  dissolves  it,  in  flexible  hair-like  needles  melting  at  112" 
and  volatilising  above  that  temperature  with  partial  decomposition. 
The  dihydrochloride,  CieH, 4^0,21101,  is  obtained  by  dissolving  the 
base  in  strong,  hydrochloric  acid  ;  the  solution  on  cooling  deposits 
long,  lustrous  needles,  rapidly  decomposed  on  heating,  and  when 
dissolved  in  hot  water  forming  the  monohydrochloride,  Ci6Hj4N2,HCl, 
crystallising  in  small,  yellow,  monoclinic  needles.  The  platino- 
chloride, Ci6HuN,H2PtCl6,  forms  small,  pale  orange- coloured  needles 
which  dissolve  in  water  without  decomposition.  The  acetyl-deriva- 
tive,  CieHiaNoAc,  crystallises  in  small  scales  melting  at  176 — 177** 
(uncorr.). 

W^hen  treated  with  nitrous  acid  and  the  resulting  diazo-compound 
is  decomposed,  pseudoflavaniline  yields  pseudoflavenolj  CieHioN'OH, 
melting  at  195 — 196°  (uncorr.).  The  hydrochloride  of  this  base, 
CieHisNOjHCl  +  2H2O,  crystallises  from  water  in  pale  yellow  needles, 
the  platinochloride,  (Ci6Hi3NO)2,H2PtCl6,  is  a  dull  yellow,  crystalline 
powder  consisting  of  minute  needles,  and  the  acetyl-derivative, 
CieH^N'OAc,  forms  glistening  plates  melting  at  106°.  Nitropseudo- 
flavenol,  NOo'CieHiaNO,  crystallises  in  small,  silky  needles  melting  at 
160°  (uncorr.).      Hydroxypsetcdojiavenol  forms   colourless   scales,  in- 
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soluble  in  water  and  dilute  acids,  and  melts  at  89°.  Pseudoflavenol 
on  oxidation  with  chromic  acid  yields  2'-quinolinecarboxylic  acid 
(quinaldic  acid,  m.  p.  156'8°),  and  on  distillation  with  zinc-dust,  a  new 
base  of  the  formula  CieHnN  is  obtained. 

Metatoluidine  hydrochloride,  when  heated  with  quinoline  in  oxygen 
gas,  behaves  like  orthotoluidine  hydrochloride  and  forms  a  condensa- 
tion product ;  no  such  compound,  however,  could  be  obtained  from 
paratoluidine.  G.  T.  M. 

Phenylquinoline-derivatives.  By  H.  Weidel  and  Gr.  v.  Georgie- 
vics  (Monatsh.,  9, 138 — 155 ;  compare  Weidel  and  Bamberger,  pre- 
ceding Abstract). — A  gentle  stream  of  oxygen  gas  is  passed  over  a 
mixture  of  parahydroxyquinoline  hydrochloride  (36  grams),  aniline 
hydrochloride  (25  grams),  aniline  (18  grams),  and  platinised  asbestos 
(3  grams),  at  220°  for  five  or  six  hours,  the  temperature  finally  being 
raised  to  230 — 235,  when  no  more  water  and  aniline  vapours  escape ; 
the  mixture  becomes  semi-solid  and  of  a  red  colour,  and  contains 
paramido-a-phenylparahydroxy quinoline,  NH2'C6H4-C9]S'H5-OH,  and 
amidoparaphenylquinoline,  NHs'OeHi'CgNHc.  In  order  to  separate 
these  substances  the  product  is  dissolved  in  acidified  water,  the  solu- 
tion is  filtered,  treated  with  excess  of  alkali,  and  shaken  with  ether, 
which  dissolves  the  amidoparaphenylquinoline  and  any  undecomposed 
aniline.  On  passing  carbonic  anhydride  through  the  aqueous  solution, 
the  amidophenylhydroxy quinoline  is  precipitated. 

Amidoparaphenylquinoline  is  insoluble  in  water,  but  dissolves  readily 
in  ether,  benzene,  alcohol,  acetone,  and  chloroform,  from  which  it 
crystallises  in  forms  belonging  to  the  monoclinic  system.  It  melts  at 
182°  (uncorr.),  and  can  be  sublimed  Avithout  decomposition.  The 
hydrochloride,  CisIIioJS'zjHCl  +  2H2O,  crystallises  in  bright  red 
needles.  When  oxidised  with  permanganate  in  acid  solution,  the  base 
yields  a-hydroxynicotinic  acid,  hence  the  aniline-group  is  attached  to 
the  benzene  ring  of  the  quinoline  molecule. 

Paramido-x-phenylparahydroxyquinoline  is  best  purified  by  repeated 
crystallisations  of  its  hydrochloride.  The  base  is  only  slightly  soluble 
in  water,  ether,  alcohol,  benzene,  and  xylene,  but  dissolves  more 
readily  in  amyl  alcohol,  from  which  it  crystallises  in  small  needles 
melting  with  decomposition  at  about  294°.  The  hydrochloride, 
C]5lIi2N^20,HCl  -h  iH20,  crystallising  in  dark  red  granules,  and  the 
sulphate,  (Ci5Hi2]S'20)2,H2S04  -t-  IJH2O,  in  red  needles,  are  both 
powerful  dyes ;  the  acetyl-derivative,  CisHioNOAco,  crystallises  from 
alcohol  in  almost  colourless  scales.  On  treating  a  solution  of  the 
base  in  hydrochloric  acid  with  potassium  nitrite  and  decomposing  the 
resulting  diazo-compound,  parahydroxy-x-plienylparahydroxyquinoline 
is  formed.  It  crystallises  from  alcohol  in  slender,  yellowish-white 
needles,  scarcely  soluble  in  water,  and  melting  at  247°  (uncorr.). 

The  constitution  of  paramido-a-phenylparahydroxyquinoline  is 
shown  by  the  reduction  of  the  corresponding  hydroxy-compound, 
(01511111^02),  with  zinc-dust,  whereby  a-phenylquinoline  is  formed, 
and  further  by  the  production  of  par ahydroxy benzoic  acid,  when  the 
hydro-compound,  resulting  from  the  action  of  tin  and  hydrochloric 
acid  on  the  hydroxy-compound,  is  fused  with  potash.  G.  T.  M. 
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Naphthaquinolines.  By  A.  Combes  {Compt.  rend.,  106,  1536 — 
1538) . — Dimethyl- oc-naphthaqumoUne. — a-Naphthylamine  and  acetyl- 
acetone  in  molecular  proportions  are  heated  on  a  water-bath  for  a 
short  time,  and  the  viscous  liquid  thus  obtained  is  heated  at  100°  for 
half  an  hour  with  excess  of  concentrated  sulphuric  acid.  The  product 
is  poured  into  a  large  excess  of  cold  water,  in  which  it  dissolves  com- 
pletely, and  if  this  solution  is  made  slightly  alkaline  with  ammonia, 
it  deposits  long,  white  crystals,  which  when  dried  melt  at  44°  and 
boil  without  decomposition  at  360 — 362°.  Dimethyl-a-naphthaquino- 
line  forms  well-crystallised  salts,  the  solutions  of  which  show  a  violet 
flnorescence.  The  hydrated  platinochloride  is  a  bulky,  violet  substance, 
which  loses  water  in  a  vacuum,  and  forms  a  violet-brown,  amorphous 
powder  which  melts  at  260°  with  decomposition. 

Dimethyl-^ -nap hthaquinoline  is  obtained  in  a  similar  manner  from 
/3-naphthylamine.  It  melts  at  66 — 67°,  and  boils  at  380°,  becoming 
red,  but  can  be  obtained  colourless  by  distillation  in  a  vacuum.  The 
platinochloride  is  greenish-yellow,  and  decomposes  without  melting 
at  220°. 

In  the  preparation  of  dimethylnaphthaquinoline  a  golden-yellow 
product  is  obtained,  insoluble  in  dilute  acids,  but  soluble  in  alkalis, 
forming  a  colourless  solution.  Acids  precipitate  yellow  crystals, 
which  are  also  obtained  from  the  ammoniacal  solution  by  simply 
boiling  it.  This  compound  is  the  sulphonic  acid  of  the  naphthaquino- 
line,  C15H13SO3,  and  can  be  obtained  directly  by  the  action  of  the  acid 
on  the  base.  The  exact  constitution  of  dimethyl-^-naphthaquinoline 
was  not  determined. 

Acetylacetone  may  be  replaced  in  these  reactions  by  any  of  its 
mono-substitution  derivatives.  C.  H.  B. 


Action  of  Silicon  Tetrafluoride  on  Quinine  dissolved  in 
Different  Liquids.  By  A.  Cavazzi  (Chem.  Centr.,  1888,  664—665, 
from  Annal.  Chim.  Farm.,  6,  341 — 346). — Silicon  tetrafluoride,  when 
led  over  dry  quinine,  has  no  action  whatever.  Carbon  bisulphide 
was  chosen  as  a  solvent,  because  Knop  and  Wolf  found  that  silicon 
tetrafluoride  acted  on  absolute  alcohol,  forming  tetraethyl  silicate  and 
hydrofluosilicic  acid,  and  the  author  found  that  it  acted  on  ether 
after  long  contact,  forming  hydrofluosilicic  acid  and  a  soluble  ethereal 
silicate. 

1  gram  of  quinine  was  dissolved  in  60  c.c.  of  carbon  bisulphide,  and 
silicon  tetraBuoride  led  over  the  solution  at  a  distance  of  2  cm.  from 
the  surface  of  the  solution,  which  was  frequently  agitated.  The  gela- 
tinous precipitate  which  contained  the  whole  of  the  quinine  was 
filtered,  washed,  and  dried.  It  formed  a  white,  amorphous  substance, 
insoluble  in  carbon  bisulphide  and  ether,  but  easily  soluble  in  water, 
which  decomposed  it  with  the  formation  of  silicic  acid  and  quinine 
silicofluoride.  This  substance  melts  at  a  moderately  high  temperature, 
and  decomposes  at  higher  temperatures  with  disengagement  of  silicon 
tetrafluoride  and  development  of  a  beautiful  carmine-red  vapour. 
Concentrated  sulphuric  acid  decomposes  it,  with  the  formation  of 
quinine  sulphate  and  silicon  tetrafluoride.      In  moist   air   it  slowly 
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becomes  sticky,  and  forms  quinine  silicofluoride.     The  author  regards 
it  as  a  mixture  of  the  two  compounds  C2oH24No02,SiF4  and 

C2oHo4N20o,2SiF4. 

If  equimolecular  weights  of  quinine  and  hydrofluosilicic  acid  are 
evaporated  to  dryness  at  100°,  the  normal  quinine  silicofluoride, 
C2oH24N202,H2SiF6,  is  formed,  A  better  process  for  obtaining  this  salt 
is  the  following : — Pass  silicon  tetrafluoride  over  a  solution  of  quinine 
in  50  c.c.  of  absolute  alcohol,  until  the  flocculent  precipitate  which, 
first  forms  is  redissolved,  then  heat  the  solution  at  40°,  and  shake, 
the  salt  is  immediately  precipitated  as  a  white,  coarse-grained  powder. 
If  instead  of  50  c.c.  of  absolute  alcohol,  100  c.c.  be  used,  and  the  solu- 
tion is  not  agitated,  the  normal  salt  soon  separates  out  in  glittering 
crystals.  It  is  insoluble  in  ether  and  carbon  bisulphide,  soluble  in 
cold  absolute  alcohol,  more  readily  soluble  in  boiling  alcohol,  easily  in. 
water.  Dilute  solutions  are  strongly  fluorescent,  and  leave  on  evapo- 
ration the  unchanged  salt.  It  is  hygroscopic,  and  behaves  like  the 
first-mentioned  substance  both  on  heating  and  treatment  with  sul- 
phuric acid.  A  watery  solution  precipitates  barium  from  solutions 
of  its  salts,  a  reaction  which  might  prove  useful  in  the  determination 
of  that  metal  under  certain  circumstances.  The  neutral  quinine 
silicofluoride  can  also  be  prepared  by  passing  silicon  tetrafluoride 
over  an  ethereal  solution  of  quinine.  J.  P.  L. 

Cinchonibine.  By  E.  Jungfleisch  and  E.  L^ger  (Gompt.  rend., 
106,  1410—1411 ;  compare  this  vol.,  380,  507,  *7 29). —Cinchonibine, 
C19H22N2O,  is  isomeric  with  cinchonine  ;  it  is  obtained  by  dissolving 
the  recrystallised  succinate  in  dilute  hydrochloric  acid,  and  precipi- 
tating with  sodium  hydroxide.  It  forms  small,  colourless,  highly  re- 
fractive, anhydrous,  rhomboidal  prisms,  which  melt  at  about  259°,  and 
if  heated  rapidly,  sublime  without  sensible  decomposition.  It  is  alka- 
line to  litmus,  but  not  to  phenolphthalein,  and  is  insoluble  in  water, 
dilute  alcohol,  ether,  acetone,  or  chloroform,  but  dissolves  in  hot  con- 
centrated alcohol.  The  rotatory  power  of  a  0*75  per  cent,  solution  in 
alcohol  of  97°  at  18°  is  +175°-93;  of  a  0-5  per  cent,  solution  -t-176°-06. 
A  1  per  cent,  aqueous  solution,  containing  two  equivalents  of  hydro- 
chloric acid,  has  a  rotatory  power  +220°"53  ;  with  four  equivalents  of 
acid  +224°'84. 

The  basic  salts  are  slightly  alkaline  to  litmus  ;  the  normal  salts  are 
acid.  The  basic  hydrochloride  and  hydrobromide  crystallise  in  silky 
needles,  very  soluble  in  water;  the  platinochloride,  (Ci9H22N20,PtCl4)2 
+  3H2O,  forms  small  yellow  crystals ;  the  aurochloride  is  pale  yellow, 
and  only  slightly  soluble ;  the  basic  thiocyanate,  Ci9H22N20,CN'SH, 
forms  long,  flattened,  anhydrous  prisms  which  melt  at  203° ;  the  basic 
succinate,  Ci9H22N20,C4H604  +  6H2O,  is  only  slightly  soluble  in  cold 
water,  especially  in  presence  of  an  alkaline  succinate,  but  dissolves 
readily  in  water  containing  succinic  acid  or  in  alcohol,  and  crystal- 
lises from  either  solution  in  large,  hexagonal  crystals,  or  from  a  boiling 
aqueous  solution  in  prismatic  needles,  which  melt  at  207°  when  dry  ; 
the  basic  tartrate  crystallises  with  1  mol.  H2O  in  silky  needles,  which 
melt  at  214°  if  dry,  and  are  soluble  in  water ;  the  basic  oxalate  forms 
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long,  brilliant  needles,  somewhat  soluble  in  cold  water ;  the  hasie 
chromate  is  oily,  and  only  slightly  soluble ;  the  inalate  crystallises  dis- 
tinctly ;  the  phosphate  and  arsenate  are  only  slightly  soluble ;  the  lywlyb- 
date,  picrate,  henzoate,  and  salicylate  are  insoluble  and  amorphous. 

Cinchonibine  iiiethiodide,  Ci9H22N20,MeI,  is  obtained  by  the  direct 
union  of  its  constituents  at  the  ordinary  temperature,  or  more  readily 
on  heating.  It  crystallises  from  boiling  water  in  colourless,  anhydrous 
needles,  only  slightly  soluble  in  cold,  but  very  soluble  in  hot  water, 
and  soluble  in  methyl  or  ethyl  alcohol.  It  melts  at  252°.  The 
dimethiodide  is  obtained  by  using  a  large  excess  of  methyl  iodide,  and 
forms  pale-yellow  lamel]a3,  which  become  red  when  heated  but  regain 
their  original  colour  when  cold.  They  melt  at  223°,  and  are  very 
hygroscopic.  The  ethiodide  is  obtained  in  a  similar  manner,  and 
forms  long,  colourless,  anhydrous  needles,  which  melt  with  decom- 
position at  245°,  and  are  slightly  soluble  in  cold  water.  Crystals 
which  separate  from  a  hot  solution  are  anhydrous,  but  if  formed  in  a 
cold  solution  they  contain  I  mol.  H3O.  The  diethiodide  crystallises 
in  anhydrous,  yellow  needles,  which  melt  at  251°.  The  corresponding 
bromine  compound  is  obtained  by  heating  its  constituents  together  in 
presence  of  alcohol.  It  forms  colourless,  anhydrous,  crystalline 
crusts,  which  melt  at  215°,  and  are  very  soluble  in  water,  but  only 
slightly  soluble  in  ethyl  alcohol.  C.  H.  B. 

Piperidine.  By  E.  Lellman  and  W.  Geller  (Ber.,  21, 1921—1928). 
— When  piperidine  (5  grams)  is  heated  with  nitrobenzene  (22  grams) 
at  250 — 260°  for  four  hours  it  is  converted  into  pyridine. 

When  piperidine  diluted  with  an  equal  volume  of  water  is  added 
by  drops  to  a  boiling  alkaline  solution  of  bleaching  powder,  and  the 
product  steam  distilled,  the  compound  CsI^HioCl  (termed  by  the  author 
piperylene  nitrogen  chloride)  is  obtained.  This  boils  at  52°  under 
25  mm.  pressure  with  slight  decomposition,  and  dissolves  readily  in 
alcohol,  benzene,  ether,  and  glacial  acetic  acid.  When  the  solution 
in  much  benzene  is  treated  with  aluminium  chloride,  a  very  small 
amount  of  an  oily  substance,  probably  tertiary  phenylpiperidine,  is 
formed.  N.  H.  M. 

Piperylene  Nitrogen  Chloride.  By  E.  Lellman  (Ber.,  21, 
1924 — 1925). — Piperylene  nitrogen  chloride  (preceding  Abstract)  is 
decomposed  by  water  with  formation  of  much  piperidine  and  a  crystal- 
line base,  boiling  at  150°.  When  heated  with  strong  hydi'ochloric 
acid,  chlorine  is  evolved,  and  a  chloro-derivative  is  formed,  which  soon 
decomposes,  and  white  needles  of  piperidine  hydrochloride  gradually 
separate.  N.  H.  M. 

Conversion  of  Hyoscy amine  into  Atropine.  By  E.  Schmidt 
(Ber.,  21,  1829). — The  author  succeeded  some  time  ago  in  converting 
hyoscyamine  into  atropine  by  heating  it  for  six  hours  at  a  temperature 
above  its  melting  point  (compare  Will,  this  vol.,  p.  855). 

E.  S.  K. 

Ergotinine  and  Cornutine.  By  E.  Bombelon  (Ghem.  Gentr., 
1888,  472,   from   Bharm.  Zeit.,    33,   109).— Both   alkaloids  can   be 
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obtained  by  treating  powdered  ergot  free  from  fat  with,  alcohol  of  95°, 
in  which  50  grams  of  soda  is  dissolved,  and  allowing  the  mixture  to 
remain  for  24  hours.  The  extract  must  be  again  treated  with  cold 
alcohol  without  soda;  it  contains  sphacelinic  acid,  both  alkaloids, 
some  fat,  resin,  and  extractives  ;  it  is  then  acidified  with  citric  acid  and 
distilled  to  remove  the  alcohol.  The  watery  solution  remaining  is 
filtered  (the  residue  contains  the  sphacelinic  acid),  and  the  filtrate 
supersaturated  with  soda  and  shaken  with  ether.  Ergotinine  with 
some  cornutine  is  dissolved.  To  separate  these  alkaloids  completely, 
the  dried  ergotinine  must  be  again  taken  up  with  absolute  ether.  The 
alkaloids  are  only  stable  when  combined  with  acids ;  weak  watery 
solutions  of  the  alkaloids  quickly  decompose.  J.  P.  L. 

Hsematoporphyrin.  By  M.  Nencki  and  N.  Sieber  (MonatsJi.,  9, 
115 — 132). — The  authors  have  previously  (Abstr.,  1883,  69)  ascribed 
the  name  heematoporphyrin  to  the  substance  of  the  formula 
C32H34N4O5,  obtained  by  the  action  of  concentrated  sulphuric  acid  on 
hcematin,  C32H32FeN404,  or  haemin,  032H3oN'4Fe03.  They  now  find 
that  when  haemin  (or  hsematin,  which,  however,  does  not  give  so  good 
a  yield)  is  treated  with  a  saturated  solution  of  hydrogen  bromide  in 
glacial  acetic  acid,  it  is  readily  converted  into  true  hsematoporphyrin, 
which  shows  properties  quite  different  from  those  previously  described. 
It  has  the  formula  C16H18N2O3,  is  insoluble  in  water  and  dilute  acetic 
acid,  is  only  slightly  soluble  in  ether,  amyl  alcohol,  and  chloroform, 
but  is  easily  dissolved  by  alcohol,  dilute  mineral  acids,  and  solutions 
of  the  alkalis  and  alkaline  carbonates.  The  compound  is  of  a  reddish 
colour,  is  amorphous  and  very  unstable,  turning  brown  and  refusing 
to  dissolve  in  alkalis  and  hydrochloric  acid,  after  having  been  heated 
at  100°.  The  solution  in  alcohol  or  alkalis  shows  the  four  absorption- 
bands  described  by  Hoppe-Seyler  and  Nobel.  The  hydrochloride, 
CieHigNaOgjHCl,  crystallises  in  tufts  of  needles,  the  sodium  salt, 
CieHnNaNoOa  +  H2O,  in  microscopic  prisms.  The  authors  have  not 
yet  determined  whether  the  compound  formed  by  the  action  of  sul- 
phuric acid  on  haemin  and  haematin  (loc.  cit.)  is  a  mixture  or  is  an 
anhydride  of  hsemato porphyrin  (C32H3iN405  =  2Ci6Hi8N"203  —  H2O). 

Hoematoporphyrin  has  the  same  empirical  formula  as  bilirubin, 
which  it  resembles  in  many  of  its  properties.  When  introduced  into 
the  living  subject,  heematoporphyrin  is  partly  expelled  in  the  urine, 
but  the  greater  portion  is  retained  and  is  probably  utilised  in  the 
formation  of  haemoglobin.  G.  T.  M. 

Synthetical  Studies  on  Albuminoids    and   Proteids.    By  P. 

ScHUTZENBERGER  (Gompt.  rend.,  106,  1407 — 1410). — The  author's 
investigations  of  the  desintegration  of  albuminoids  when  boiled  with 
barium  hydroxide,  show  that  the  products  are  (1),  the  products  of 
hydration  of  urea  and  oxamide ;  (2),  leucines,  and  (3),  leuceines,  the 
two  latter  being  present  in  equivalent  proportions.  In  order  to  effect 
the  synthesis  of  albuminoids  it  will  be  necessary  to  combine  a  mole- 
cule of  a  leucine  with  a  molecule  of  a  luceine,  with  elimination  of 
water,  and  to  then  combine  this  complex  group  with  one  or  more 
molecules  of  urea  or  oxamide,  also  with  elimination  of  water. 
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In  order  to  determine  the  constitution  of  the  leuce'ines,  the  zinc 
salts  of  the  lower  leucines,  such  as  glycocine  and  alanine,  were  heated 
at  140 — 160°  in  sealed  tubes  for  six  hours  with  zinc  oxide  and 
ethylene  bromide.  The  excess  of  ethylene  bromide  was  poured  off, 
the  product  dissolved  in  water  and  filtered,  zinc  removed  by  hydrogen 
sulphide,  barium  by  sulphuric  acid,  and  bromine  by  silver  carbonate, 
and  the  solution  was  evaporated  to  dryness  in  a  vacuum.  The  residue 
was  extracted  with  alcohol,  and  the  product  purified  by  repeated 
evaporation  and  treatment  with  alcohol.  The  product  is  a  deliques- 
cent, semi-solid  substance,  very  soluble  in  alcohol,  with  all  the  pro- 
perties which  characterise  the  leuce'ines  obtained  from  albumin  or 
gelatin.  Its  solution  becomes  brown  if  evaporated  in  contact  with 
the  air.  If  heated  at  a  high  temperature  in  a  current  of  hydrogen  it 
yields  only  hydropyrrolic  bases,  similar  to  those  obtained  from 
leuceines.  The  reactions  which  take  place  in  the  formation  of  this 
product  may  be  represented  by  the  equations  NHo-CHo'COOH  ■+- 
C2H4Br2  =  2HBr  +  C4H,N02;  CaH^NOa  +  aH^Br  =  2HBr.,  + 
C5H9NO2 ;  2NH2-CH2-COOH  +  2C2H4Br2  =  4HBr  +  C8HUN2O4. 

C    H.  B. 

Chemical  Nature  of  the  Peptones  and  the  Separation  of 
Albumin  from  them.  By  R.  Palm  (Zeit.  anal.  Chem.,  27,  359 — 
363). — According  to  the  author's  view  peptone  is  a  solution  of  protein 
in  an  acid.  It  can  be  obtained  by  the  action  of  lactic  acid  on  the 
albumin  of  eggs,  milk,  or  blood,  also  on  gelatin,  fibrin,  or  chondrin. 
An  alcoholic  solution  of  peptone  mixed  with  enough  ether  gives  an 
oily  precipitate  containing  protein  and  lactic  acid  in  constant  propor- 
tions. A  peptone  solution,  neutralised  with  ammonia,  is  coagulable 
by  heat,  and  gives  all  the  reactions  of  an  albumin  solution.  Mixed 
with  strong  alcohol  all  the  albumin  is  precipitated.  This  accounts  for 
the  fact  that  peptones  show,  on  analysis,  the  same  composition  as  the 
proteids  from  which  they  are  obtained.  Solutions  of  peptones  reduce 
Fehling's  solution.  Since  cow's  milk  sometimes  contains  as  much  as 
1'5  per  cent,  of  peptone,  determination  of  the  sugar  by  that  solution 
gives  too  high  a  result. 

Peptone  solutions  are  precipitated  by  potassium  xanthate  ;  albumin 
gives  no  precipitate  until  after  the  addition  of  an  acid. 

M.  J.  S. 


Physiological    Chemistry, 


Acids  in  Healthy  and  Disordered  Stomachs  during  a  Carbo- 
hydrate Diet.  By  T.  Rosenheim  (Chem.  Centr.,  1888,  527—528, 
irom.  Arch.  path.  Anat.^  Ill,  414 — 433). — Ewald  and  Boas  found  the 
following  relations  in  the  acids  in  the  gastric  juice  of  a  healthy 
person  when  a  diet  of  60  grams  of  roll  and  water  was  taken  on  an 
empty  stomach.  Lactic  acid  develops  very  early,  and  increases  for  a 
period  of  30  to  40  minutes,  during  which  time  hydrochloric  acid  is 
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absent,  there  is  then  an  intermediate  period  when  both  acids  are  pre- 
sent, and  a  final  phase,  which  lasts  to  the  complete  elimination  of  the 
stomach  contents,  when  hydrochloric  acid  only  is  present.  A  certain 
antagonism  seems  to  exist  between  lactic  and  hydrochloric  acids, 
which  leads  to  the  disappearance  of  the  lactic  acid.  In  opposition, 
however,  to  this  result,  the  acidity  of  the  stomach  was  found  to  be 
due  to  hydrochloric  acid  alone,  which  could  be  detected  after 
10  minutes,  when  a  1  to  2  per  cent,  boiled  starch  solution  was  taken. 

According  to  the  author's  experiments  with  amylaceous  diets, 
hydrochloric  acid  appears  at  a  very  early  stage,  it  soon  reaches  a 
moderately  large  quantity  (above  1  in  1000),  and  remains  essentially 
the  same  until  the  complete  passage  of  the  food  into  the  duodenum. 
Lactic  acid  is  present  during  all  stages  of  the  digestion ;  the  amount 
which  remains  fairly  constant  may,  towards  the  end  of  the  digestion, 
increase,  but  it  never  reaches  1  part  in  1000 ;  in  every  stage  of  the 
digestion  it  is  less  than  the  amount  of  hydrochloric  acid. 

In  pathological  conditions,  too,  the  hydrochloric  acid  can  be 
detected  in  the  very  early  stages.  The  amount  of  hydrochloric  acid, 
both  under  normal  and  pathological  conditions,  is  sensibly  less  when 
a  diet  of  25  grams  of  wheaten  starch  and  5  grams  of  sugar  or  starch 
only  is  substituted  for  the  50  grams  of  white  bread  given  in  the 
above  experiments.  In  opposition  to  Ewald  and  Boas,  it  is  found  that 
the  presence  of  lactic  acid  in  every  stage  of  the  digestion,  in  more  or 
less  important  quantity,  during  a  purely  starch  diet,  is  independent  of 
the  amount  of  hydrochloric  acid.  J.  P.  L. 

The  Fat  Equivalent  of  Starch  (Fattening  of  Sheep).    By 

T.  Pfeiffer  and  F.  Lehmann  {Bied.  Centr.,  1888,  374— 383).— The 
general  results  of  the  experiment  made  to  estimate  the  fat  equivalent 
of  starch,  show  that  Henneberg's  factor  2"5  is  accurate,  and  that  the 
nutritive  values  of  saccharose  and  the  other  carbohydrates  in  roots, 
bran,  &c.,  are  to  all  intents  and  purposes  equal.  A  table  shows  the 
increase  of  weight  of  the  various  parts  of  the  animal  as  influenced  by 
feeding  with  sugar  and  with  fat.  Sugar  appears  to  increase  the  con- 
sumption of  water.  E.  W.  P. 

Formation  and  Change  of  Alcohol  and  Aldehyde  in  the 
Organism.  By  Albertoni  (Ghem.  Centr.,  1888,  529,  from  /.  Acad. 
JBelg.,  1887). — On  distillation  of  fresh  or  putrid  human  or  animal 
intestine,  a  substance  was  obtained  which  gave  the  iodoform  reaction, 
occasionally  very  markedly,  but  which  could  not  be  an  alcohol,  as  it 
did  not  give  Vitali's  reaction. 

Alcohol  could  only  be  detected  in  the  breath,  urine,  and  other  parts 
of  the  body  when  large  doses  were  given  to  the  animals  experi- 
mented on ;  it  almost  entirely  disappears  in  the  organism.  Alde- 
hyde, on  the  other  hand,  can  always  be  detected  in  the  breath  and 
urine,  even  when  only  small  quantities  have  been  absorbed,  either  by 
the  stomach  or  skin.  It  is  completely  excreted  by  the  lungs  and 
kidneys  unchanged.  If  alcohol  underwent,  according  to  Liebig's 
theory,  the  successive  changes  into  aldehyde,  acetic  acid,  and  carbonic 
anhydride,   aldehyde   would   certainly  be   found  in   the  breath  and 
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kidneys  after  alcohol  had  been  taken,  which  is  never  the  case.  The 
formation  of  alcohol,  either  in  living  or  putrefying  tissue,  is  a  veiy 
rare  circumstance.  The  product  mentioned  above,  which  gives  the 
iodoform  reaction,  is  neither  alcohol,  aldehyde,  nor  acetone. 

J.  P.  L. 

Occurrence  of  Lactic  Acid  in  Blood  and  its  Formation  in 
the  Organism.  By  M.  Berlinerblau  (Ghent.  Centr.,  1888,  757 — 
758,  from  Centr.  med.  Wiss.,  1888,  317). — The  author  has  found  lactic 
and  sarcolatic  acids  to  be  constant  constituents  of  blood :  rabbit's 
blood  contained  0*065  to  0*072  per  cent.,  dog's  blood,  0'71  per  cent., 
and  human  venous  blood,  0"008  per  cent. 

Artificial  circulation  experiments  with  blood,  to  which  glucose  and 
glycogen  had  been  respectively  added,  showed  that  after  three  hours' 
circulation  a  small  amount  of  lactic  acid  was  formed  in  the  case  of 
glucose,  and  sensibly  more  with  glycogen.  Under  similar  conditions 
sodium  propionate  and  butyrate  were  without  influence,  the  greater 
part  of  both  substances  being  found  afterwards  in  the  blood  un- 
changed. J.  P.  L. 

Coagulation  of  the  Blood.  W.  D.  Halliburton  (Proc.  Boy. 
Soc,  44,  255 — 268). — The  present  research  was  directed  to  the  deter- 
mination of  the  nature  of  the  ferment  that  produces  the  change  of 
fibrinogen  into  fibrin.  It  was  found  that  lymph  cells  contained  the 
following  proteids: — (1.)  A  mucin-like  proteid,  similar  to  that 
described  by  Miescher  (Med.  Ghem.  Unters.,  441).  Further  experi- 
ments showed  that  this  proteid  belongs  to  the  class  of  nucleo- 
albumins  recently  described  by  Hammarsten  (this  vol.,  pp.  167,  170). 
(2.)  Two  globulins ;  one  which  occurs  in  small  quantities  enters  into 
the  condition  of  a  heat  coagulum  at  about  50°,  and  the  other  at  75°. 
To  the  latter  the  name  cell-glohulin  is  given.  (3.)  An  albumin,  to 
which  the  provisional  name  of  cell- albumin  is  given.  No  substance 
like  myosin  or  fibrin  can  be  obtained  from  the  cells ;  there  is,  how- 
ever, a  formation  of  sarcolactic  acid  after  death,  as  in  muscle ;  and  if 
the  glands  are  left,  especially  at  the  temperature  of  the  body,  for  some 
hours  after  death,  a  process  of  self-digestion  takes  place,  the  pepsin 
present  in  the  glands,  as  it  is  in  most  tissues  (Briicke),  becoming 
active  when  the  reaction  of  the  tissue  becomes  acid  ;  under  these  cir- 
cumstances there  is  in  addition  to  the  proteids  already  enumerated  a 
small  and  varying  amount  of  albumoses  and  peptones. 

In  order  to  ascertain  what  action,  if  any,  was  exerted  on  the 
coagulation  of  the  blood  by  the  various  proteids  that  occur  in  the 
cells  of  lymphatic  glands,  the  following  experiments  were  made: — 
A  watery  or  saline  extract  of  fresh  glands  had  very  considerable 
clotting  powers ;  that  is  to  say,  the  addition  of  a  few  drops  of  such 
an  extract  caused  diluted  salted  plasma  to  clot  in  a  few  minutes, 
which  otherwise  did  not  clot  until  after  the  lapse  of  12  to  24  hours. 
The  activity  of  this  extract  was  not  altered  by  heating  to  70°  ;  it  was 
therefore  independent  of  the  nucleo-albumin  which  is  disintegrated 
at  about  50",  or  of  the  globulin  which  coagulates  at  that  temperature. 
Its  activity  was  destroyed,  however,  if  heated  above  75".  Extracts 
of  both  dried  and  fresh  glands  contain  a  substance  which  has  the 
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same  properties  as  fibrin  ferment,  and  which,  moreover,  is  rendered 
inactive  at  the  temperature  at  which  fibrin  ferment,  as  ordinarily 
prepared  from  serum,  loses  its  activity. 

The  next  question  investigated  was  whether  the  ferment  action 
was  dependent  on,  or  independent  of,  the  presence  of  the  proteids  of 
the  cells.  An  extract  of  the  cells  was  made  with  sodium  sulphate 
solution,  and  saturated  with  ammonium  sulphate ;  the  precipitate  of 
the  proteids  so  produced  was  filtered  off;  the  prote'id-free  filtrate 
dialysed  till  free  from  excess  of  salt,  and  it  was  then  found  to  have  no 
power  of  hastening  coagulation.  The  precipitate,  which  contained  all 
the  proteids,  was  washed  with  saturated  solution  of  ammonium  sulphate, 
and  redissolved  by  adding  distilled  water ;  this  solution  hastened  the 
coagulation  of  salted  plasma  very  considerably.  This  experiment 
showed  either  that  the  ferment  was  identical  with  or  precipitated 
with  the  proteids  in  the  extract.  It  was,  moreover,  destroyed  at  a 
temperature  at  which  these  proteids  were  coagulated,  namely,  about 
75° ;  there  are,  however,  in  the  solution,  two  proteids  which  are 
coagulated  at  about  this  temperature,  the  cell-globulin  and  the  cell- 
albumin.  These  were  separated  by  the  magnesium  sulphate  method, 
and  it  was  found  that  the  globulin  and  not  the  albumin  has  the  pro- 
perties of  a  fibrin  ferment.  The  question  then  naturally  arose  whether 
this  cell-globulin  is  the  same  as  the  substance  which  has  been  termed 
fibrin  ferment  prepared  from  serum.  A  number  of  experiments  were 
performed  with  fibrin-ferment  prepared  in  various  ways,  and  the  final 
conclusions  drawn  are  as  follows  : — 

1.  Lymph  cells  yield  as  one  of  their  disintegration  products  a 
globulin  which  may  be  called  cell- globulin.  This  has  the  properties 
that  have  hitherto  been  ascribed  to  fibrin  ferment. 

2.  Fibrin  ferment  as  extracted  from  the  dried  alcoholic  precipitate 
of  blood  serum  is  found  on  concentration  to  be  a  globulin  with  the 
properties  of  cell  globulin. 

3.  The  fibrin  ferment  as  extracted  by  saline  solutions  from 
"  washed  blood  clot "  is  a  globulin  which  is  also  identical  with  cell 
globulin. 

4.  Serum  globulin  as  prepared  from  hydrocele  fluid  has  no  fibrino- 
plastic  properties.     It  may  perhaps  better  be  termed  plasma  globulin. 

5.  Serum  globulin  as  prepared  from  serum  has  marked  fibrinoplastic 
properties.  This  is  because  it  consists  of  plasma  globulin,  and  cell 
globulin  derived  from  the  disintegration  of  white  blood  corpuscles, 
which  are  in  origin  lymph  cells. 

6.  The  cause  of  the  coagulation  of  the  blood  is  primarily  the  xiis- 
integration  of  the  white  blood  corpuscles  ;  they  liberate  cell  globulin 
which  acts  as  a  ferment  converting  fibrinogen  into  fibrin.  It  does 
not  seem  to  become  a  constituent  part  of  the  fibrin  formed. 

With  regard  to  Wooldridge's  theory  of  the  coagulation  of  the  blood 
(this  vol.,  p.  305),  it  is  pointed  out  that  lecithin  causes  a  hastening  of 
no  other  form  of  plasma  but  peptone  plasma,  and  it  is  held  that  this 
form  of  plasma  is  a  yery  objectionable  one  to  use,  both  on  account  of 
the  presence  of  numerous  proteids  foreign  to  plasma  (albumoses  and 
peptones),  and  on  account  of  alterations  in  the  normal  proteids,  as  is 
seen  by  their  heat  coagulation  temperatures.     It  is  shown  that  the 
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elaborate  hypothesis  of  the  transference  of  lecithin  from  one  so-called 
fibrinogen  to  another  in  order  to  form  fibrin,  is  a  pure  assamption, 
and  supported  by  no  analytical  evidence.  The  occurrence  of  a  pre- 
cipitate on  cooling  plasma  (Wooldridge's  fibrinogen  A)  is  also  con- 
sidered to  be  the  result  of  the  hetero-albumose  present  in  the 
commercial  peptone  used.  The  mere  cooling  of  a  solution  of  Witte's 
peptone  causes  such  a  precipitate,  and  this,  moreover,  consists  of 
rounded  granules  similar  in  appearance  to  blood-tablets.  It  is  urged 
that  the  word  fibrinogen  should  be  restricted  to  the  substance 
described  by  Schmidt  and  Hammarsten  under  that  name,  and  that 
the  group  of  substances  obtained  by  Wooldridge  from  the  tissues  (this 
vol.,  p.  618),  are  probably  nucleo-albumins,  which  when  injected  into 
the  circulation  form  strings  of  a  mucinoid  description  in  the  vessels, 
which  form  the  starting  point  for  the  thrombosis  or  intravascular 
coagulation  which  occurs.  W.  D.  H. 

Malic  Acid  in  Suint.  By  A.  Buisine  and  P.  Buisine  (Compt. 
rend.,  106,  1426 — 1428). — Suint  contains  malic  acid  in  the  form  of  a 
potassium  salt  to  the  extent  of  2' 5  per  cent,  of  the  solid  residue.  It 
also  contains  succinic  acid  in  similar  quantity.  The  potassium  malate 
is  a  product  of  secretion,  and  is  not  produced  by  the  fermentation  of 
other  constituents  of  the  suint.  It  is  most  probable  that  the  malic  acid 
is  derived  from  the  food  of  the  sheep,  and  passes  unaltered  through  the 
system  until  it  is  excreted  in  the  perspiration.  C  H.  B. 

Animal  Melanin.  By  M.  Nencki  and  IST.  Sieber  (Chem.  Centr., 
1888,  587,  from  Arch.  expt.  Path.  Pharm.,  24,  17). — Hypomelanin 
gives  hypomelaninic  acid  when  melted  with  potash.  The  acid  is 
soluble  in  ammonia,  reprecipitated  by  hydrochloric  acid,  and  contains 
more  carbon  and  less  sulphur  than  melanin.  On  purifying  the  acid, 
the  carbon  increases,  the  sulphur  decreases.  An  attempt  to  isolate  as 
a  chemical  product  the  black  pigment  of  horse's  hair  failed.  An 
amorphous  acid,  sepiaic  acid,  was  obtained  by  digesting  fo'r  a  long 
time  the  colouring  matter  from  the  ink  bag  of  sepia  with  15  times  its 
weight  of  10  per  cent,  potash.  This  acid  is  soluble  in  alkaline  solu- 
tions, and  is  precipitated  from  ammoniacal  solutions  by  ammoniacal 
zinc  chloride  or  copper  sulphate.  It  contains  56  3  per  cent.  C,  3  6  per 
cent.  H,  12-38  per  cent.  N,  0-51  per  cent.  S,  and  27-2  per  cent.  0.  The 
melanin  obtained  from  a  melanotic  sarcoma  of  the  liver  was  not 
identical  with  phymatorhusin  found  in  previous  cases ;  this  is  also 
true  of  the  melanin  obtained  from  sarcomatous  inguinal  glands  and 
the  black  pigment  deposited  in  the  skin  in  Addison's  disease. 

J.  P.  L. 

Buffalos'  Milk  and  Butter.  By  F.  Strohmer  (Chem.  Centr., 
1888,  478,  from  Zeit.  Nahr.  Bygiene,  2,  17— 19).— In  Hungary  and 
Transylvania  buffalo's  milk  is  commonly  used.  A  sample  analysed  by 
the  author  gave  the  amphioteric  reaction,  had  a  pleasant  taste,  but  a 
musk-like  smell.  Microscopically  no  difference  could  be  observed 
between  the  fat  corpuscles  of  buffalo's  milk  and  ordinary  cow's  milk ; 
the  specific  gravity  of  the  milk  at  15°  was  1*0319,  and  it  contained 
81*67  per  cent,  water  and  18'33  per  cent,  of  solid  residue;  the  solids 
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contained  9"02  per  cent,  fat,  3*99  per  cent,  casein,  4'50  per  cent,  milk- 
sugar,  and  0*77  per  cent.  ash.  The  nitrogen  was  0*6  per  cent., 
phosphoric  acid  0'3  per  cent.  Another  sample,  which  had  become 
sour  before  analysis,  gave  18"01  per  cent,  total  solids,  8'54  per  cent, 
fat,  and  0'62  per  cent,  nitrogen.  The  two  points  in  which  buffalo's 
milk,  therefore,  differs  from  cow's  milk  are  the  high  percentage  of 
fat  and  the  musk-like  smell. 

Butter  and  cheese  made  from  the  milk  do  not  keep  well.  The  fat 
of  buffalos'  milk  when  treated  according  to  Meissl's  process  was 
found  to  contain  volatile  fatty  acids  equivalent  to  33'6  c.c.  of  deci- 
normal  soda.  A  salt  butter  made  in  Transylvania  gave  on  analysis 
17'67  per  cent,  water,  80*98  per  cent,  fat,  1"19  per  cent,  casein  and 
milk-sugar,  and  0"16  per  cent.  ash.  The  acidity  of  100  grams  of 
butter  was  equal  to  23'43  c.c.  of  normal  potash.  The  butter-fat  melts 
at  31-3°,  and  congeals  at  19-8°.  The  fatty  acids  melt  at  37'9°. 
Kottstorfer's  equivalent  =  222*4  mgrms.  of  potash.  Richert-Meissl's 
equivalent  =  30*4  c.c.  of  decinormal  alkali.  The  fat  does  not 
essentially  differ  from  the  fat  of  ordinary  cow's  milk  either  in  its 
chemical  or  physical  properties.  J.  P.  L. 

Excretion  of  Iron  from  the  Animal  Organism  and  the  Amount 
of  this  Metal  in  starving  Animals.  By  S.  Zaleski  (Ghem.  Centr., 
1888,  759,  from  Arch.  Exp.  Path.  Pharm.,  23,  317).— 3  c.c.  of  a 
solution  of  sodiotartrate  of  iron  containing  0*0096  gram  of  iron,  was 
injected  into  the  jugular  vein  of  one  of  two  rabbits  of  equal  weight,  fed 
on  the  same  diet  and  allowed  to  fast  four  days  prior  to  the  experiment. 
Both  animals  were  killed  three  hours  afterwards  and  the  whole  circu- 
latory system  freed  from  blood.  An  analysis  of  the  various  organs  of 
both  animals  showed  that  in  the  case  of  the  rabbit  which  had  received 
the  injection  of  iron  the  liver  was  the  only  organ  that  contained  more 
iron  than  the  corresponding  organs  of  the  control  animal.  The  author 
draws  the  conclusion  that  iron,  in  contradistinction  to  other  heavy- 
metals,  is  excreted  by  the  liver  and  not  by  the  intestine. 

J.  P.  L. 

Secretion  of  Perspiration  by  the  Skin  after  taking  Alcohol. 

By  Gr.  BoDLANDER  (Ghem.  Gentr.,  1888,  759—760,  from  Zeit.  Klin. 
Med.,  13,  Heft  5). — An  apparatus  for  readily  determining  the  amount 
of  perspiration  from  any  part  of  the  skin  is  described.  By  means  of 
this  apparatus  the  author  has  found  that  in  the  majority  of  cases 
alcohol  causes  a  diminution  of  the  amount  of  perspiration.  No  ra£io, 
however,  between  the  amount  of  alcohol  taken  and  the  perspiration 
given  off  has  been  observed. 

On  account  of  this  power  of  diminishing,  in  the  majority  of  cases, 
the  amount  of  perspiration,  alcohol  may  be  useful  in  the  case  of  pro- 
fuse perspiration  of  debilitated  subjects.  J.  P.  L. 

Toxic  Action  of  Chlorates.  By  F.  Maechand  (Ghem.  Gentr., 
1888,  472—473,  from  Arch.  Exp.  Path.  Pharm.,  22,  201—232,  and 
23,  273 — 316). — Stock  vis  has  stated  that  chlorates  have  no  specially 
toxic   properties,   sodium   chlorate  acting  like  sodium    chloride  and 
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potassium  chlorate  showing  only  the  toxic  action  of  all  potash  salts ; 
metheemoglobin  did  not  arise  in  the  living  blood  but  only  in  the  dead 
blood  after  removal  from  a  vein. 

The  author  points  out  that  Stockvis  only  experimented  on  rabbits, 
the  strong  alkalinity  of  whose  blood  perhaps  accounted  for  the  slight 
action. 

When  the  blood  of  poisoned  animals  (dogs)  was  tested,  the  met- 
heemoglobin bands  were  immediately  recognisable,  so  that  the  author 
concludes  that  the  living  blood  undergoes  a  pathological  change. 
The  more  rapidly  the  chlorate  is  absorbed  into  the  blood,  the  quicker 
its  action.  A  quantity  of  chlorate  which  when  injected  into  a  vein  in 
the  course  of  73  minutes  produced  scarcely  any  result,  produced 
strong  symptoms  of  poisoning  when  the  period  of  injection  was  re- 
duced to  30  minutes,  and  a  fatal  result  when  the  time  was  further 
reduced  to  10  minutes. 

A  similar  quantity  of  chlorate  when  given  by  the  stomach  soon 
produced  changes  in  the  blood  and  secretion  of  blood  pigment  in  the 
urine.  The  changes  in  the  blood  are  effected  most  rapidly  by  intra- 
peritoneal injection. 

Rabbits  and  guinea-pigs  on  account  of  their  sensitiveness  to  irrita- 
tion of  the  digestive  organs  may  succumb  to  gastritis  induced  by 
the  corrosive  action  of  the  chlorate  before  absorption  has  taken  place. 

J.  P.  L. 

Action  of  Chlorates.  By  J.  Cahn  (Ghem.  Gentr.,  1888,  473, 
from  Arch.  Exp.  Path.  Pharm.,  24,  Heft  3). — Chlorates  did  not 
cause  the  appearance  of  any  metheemoglobin  in  the  blood  or  urine  of 
rabbits  even  when  hydrochloric  acid  had  been  administered  to  reduce 
the  alkalinity  of  the  blood. 

The  author  corroborates  Marchand's  results  (preceding  Abstract), 
namely,  that  metheemoglobin  very  readily  occurs  when  chlorates  are 
administered  to  dogs. 

During  marked  diuresis  more  than  3' 5  per  cent,  of  sugar  was 
found  in  the  urine.  The  probable  explanation  of  this  is  that  the 
chlorate  produces  changes  in  the  blood  similar  to  those  produced  in 
poisoning  with  amyl  nitrite.  J.  P.  L. 
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Antiseptic  Properties  of  the  Naphthols.  By  J.  Maximovitch 
(Compt.  rend.,  106,  1441 — 1443). — Numerous  experiments  show  that 
a-naphthol  in  the  proportion  of  25  grams  and  ^-naphthol  in  the  pro- 
portion of  5*0  grams  per  litre  will  kill  the  microbes  in  ordinary 
cultivation  liquids  and  jellies.  Their  efficiency  is  greatest  in  liquids. 
Diiferent  microbes  vary  considerably  in  their  power  of  resisting 
the  antiseptic.  The  microbe  which  produces  a  green  colora- 
tion offers  the  greatest  resistance,  and  is  only  killed  by  2*5  grams 
of  a-naphthol,  or  3-5  grams  of  /i-naphthol  per  litre.     Other  patho- 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  979 

genie  mierobes  require  0"2  to  0"7  gram  of  a-naphtlaol  and  0'8  to  1*5 
gram  of  /^-naphthol  per  litre.  C.  H.  B. 

Origin  and  Fate  of  Nitric  Acid  in  Plants.  By  B.  Frank 
(Chem.  Centr.,  1888,  336,  from  Ber.  deut.  hot.  Ges.,  5,  472—487).— 
Contrary  to  tlie  general  view  taken  as  to  the  origin  of  nitric  acid  in 
plants,  experiments  conducted  by  tlie  author  tend  to  show  that  nitrates 
are  never  formed  in  the  plant,  but  that  the  nitric  acid  must  be  pre- 
sented to  the  plant  ready  formed.  It  is  then  assimilated  by  the  roots, 
from  which  it  passes  to  the  upper  parts  by  means  of  the  larger  cell 
systems  of  the  stem  and  leaf  ribs.  It  is  these  organs  which  collect 
the  excess  of  nitrate  above  that  which  is  required  for  the  healthy 
growth  of  the  plant.  The  author  points  out  that  in  plants  such  as  the 
ash,  in  which  nitrates  are  absent  from  the  upper  parts,  they  may  yet 
be  detected  in  the  finer  rootlets.  J.  W.  L. 

Quantitative  Estimation  of  the  Heat  and  Carbonic  Anhy- 
dride given  out  by  Parts  of  Plants.  By  H.  Rodewald  {Bied. 
Centr.,  L888,  384 — 385). — From  comparisons  of  the  amount  of  heat 
evolved  with  the  carbonic  anhydride  exhaled  by  apples,  the  author 
comes  to  the  conclusion  that  the  energy  set  free  by  the  exhalation  of 
gas  is  in  great  part  converted  into  heat  and  external  work ;  this  latter 
may  either  appear  as  evaporation  of  water,  or  in  some  casQs  may  be 
partially  utilised  in  overcoming  mechanical  obstacles  to  free  growth. 

E.  W.  P. 

Slow  Combustion  of  Organic  Substances.  By  T.  Schloesing 
(Compt.  rend.,  106,  1293 — 1296). — The  slow  combustion  of  tobacco 
leaves  in  presence  of  air  and  moisture  is  at  first  mainly  due  to  the 
action  of  microbes.  If  the  tobacco  is  sterilised,  the  quantity  of 
carbonic  anhydride  formed  is  very  small.  At  50°  the  action  of  the 
microbes  ceases,  and  oxidation,  which  takes  place  above  this  tempera- 
ture, is  the  result  of  purely  chemical  changes.  C.  H.  B. 

Atmospheric  Nitrogen  and  its  Relations  to  Vegetation. 
By  E.  Chevkeul  {Compt.  rend.,  106,  1460 — 1461). — In  1854  a  com- 
mission, consisting  of  Dumas,  Regnault,  Decaisne,  Peligot,  and 
Chevreul  confi_rmed  a  statement  by  Gr.  Ville  to  the  eifect  that  living 
plants  absorb  nitrogen  directly  from  the  atmosphere.  All  subsequent 
researches,  including  those  of  Gautier  and  Drouin  (this  vol.,  pp.  746, 
871),  afford  further  confirmation  of  this  conclusion.  C.  H.  B.^ 

Assimilation  of  Nitrogen  by  Plants.  By  Wilfarth  (Ann. 
Agronom.,  14,  231 — 233). — The  experiments  now  reported  completely 
confirm  the  conclusions  arrived  at  by  the  author  and  Hellriegel  last 
year  (this  vol.,  p.  742).  Oats,  buckwheat,  colza,  peas,  sainfoin,  and 
lupins  were  cultivated  in  pure  sand  free  from  nitrogen.  The  neces- 
sary minerals  having  been  added  to  this  sterile  soil,  the  plants  grew 
normally  until  the  nitrogen  stored  in  the  seed  was  used  up.  A  little 
garden  soil  was  now  rubbed  up  with  water,  allowed  to  subside,  and 
the  turbid  liquid  added  to  the  sterile  soil.  Each  pot  contained 
4  kilos,  sand,  and  received  a  quantity  of  liquid  containing  0*3  to  0*7 
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mgram.  of  nitrogen.  After  this  addition,  tbe  oats,  colza,  and  buckwheat 
remained  undeveloped,  but  the  peas,  sainfoin,  and  lupins  rapidly  became 
deep  green,  and  continued  to  grow  vigorously  to  maturity.  The  same 
turbid  liquid  sterilised  by  heat  had  no  effect  in  causing  the  growth  of 
the  leguminous  plants.  The  soil  from  which  tlie  liquid  is  prepared  is 
a  matter  of  importance.  Any  soil  will  answer  in  the  case  of  peas,  but 
lupins  and  sainfoin  require  a  soil  in  which  the  same  plants  have  been 
previously  grown.  178  experimental  pots  of  plants  were  grown,  and 
the  conclusion  is  that  the  papilionaceous  plants  employed  are  able  to 
obtain  their  nitrogen  from  the  atmosphere.  The  following  experi- 
ment is  cited  to  prove  that  the  combined  nitrogen  of  the  air  is  not 
the  source  of  supply : — 4  kilos,  of  the  calcined  sand,  with  the  requi- 
site minerals,  but  without  nitrogen,  were  placed  in  a  large  flask, 
and  sown  with  one  seed  each  of  oats,  buckwheat,  and  peas.  A  little 
soil  water  was  then  added,  and  the  flask  hermetically  sealed,  the  requi- 
site carbonic  anhydride  being  supplied  to  the  enclosed  atmosphere  at 
intervals.  The  result  was  the  same  as  with  the  cultivations  in  free 
air ;  the  oat  and  buckwheat  seeds  grew  only  until  the  nitrogen  con- 
tained in  them  was  exhausted,  whilst  the  pea  grew  and  furnished 
6*55  grams  of  dry  matter  containing  0'137  gram  nitrogen.  Lupins 
show  the  absorption  of  nitrogen  better  than  the  other  plants.  In  four 
experiments  when  soil  water  was  added  to  the  sand,  the  total  dry 
weight  of  crop  was  217'28  grams,  containing  4*786  grams  nitrogen; 
in  four  similar  experiments  without  the  soil  water  the  total  dry 
weight  of  crop  was  only  3*660  grams,  containing  nitrogen  0*0547 
grams. 

Whilst  it  is  certain  that  without  soil  water  (or  when  this  is  steri- 
lised) none  of  the  characteristic  tubercules  will  grow  on  the  roots  of 
the  papilionaceous  plants,  and  also  that  they  are  developed  when  the 
soil  water  is  supplied,  it  cannot  yet  be  asserted  that  the  power  of 
absorbing  free  nitrogen  is  dependent  on  the  growth  of  these  tubercules. 
An  editorial  note  adds  that  these  tubercules  can  easily  be  found  on 
the  roots  of  clover,  some  being  as  large  as  a  pin's  head,  and  that 
when  bruised  in  a  drop  of  water,  numbers  of  animated  bacteria 
become  visible  under  the  microscope.  J.  M.  H.  M. 

Liberation  of  Silver  by  Living  Cells,  and  its  supposed 
Connection  with  Hydrogen  Peroxide.  By  T.  Bokoext  (Ber.,  21, 
1848 — 1850). — The  agent  in  living  cells  which  causes  the  liberation  of 
silver  cannot  be  hydrogen  peroxide,  as  is  stated  by  Wurster,  for  the 
following  reasons  : — It  is  destroyed  by  very  dilute  acids,  precipitated 
by  ammonia,  gives  the  reactions  for  albumin,  cannot  be  extracted, 
does  not  give  a  blue  coloration  with  starch  and  potassium  iodide, 
does  not  react  with  ferrous  sulphate  and  tannin,  and  is  not  inju- 
rious to  living  cells  even  in  large  quantities.  F.  S.  K. 

Accunmlation  and  Consumption  of  Glycogen  in  Fungi.    By 

L.  Eerera  (Chem.  Cenir.,  188«,  252,  from  Ber.  deut.  hot.  Ges.,  5,  74— 
76). — The  author  has  satisfied  himself  that  a  large  number  of  fungi 
contain  glycogen,  the  only  species  in  which  he  could  not  detect  its 
presence   being  some  of    the   Uredinece.     The   author  also  notices  a 
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complete  analogy  existing  between  the  deportment  of  the  glycogen 
of  the  fungi  and  the  starch  of  the  higher  orders  of  plant  life ;  this 
being  especially  noticeable  in  the  Phallus  impudicus.  J.  W.  L. 

Formation  of  Glycogen  in  Beer  Yeast.  By  E.  Laurent 
{Chem.  Centr.,  1888,  252,  from  Ber.  deut.  hot.  Ges.,  5,  76— 78).— By 
cultivating  yeast  in  gelatin,  the  author  succeeded  in  bringing  about 
an  accumulation  of  glycogen  by  several  species  of  TJstilaginecE.  The 
presence  of  carbohydrates,  egg  albumin,  and  many  other  substances 
would  seem  to  promote  its  formation.  J.  W.  L. 

Formation   of  Calcium   Oxalate    in    Leaves.    By  A.  F.  W. 

ScHiMPER  {Ann.  Agronom.,  14,  175 — 187,  from  Bot.  Zeit.,  1888,  Nos.  5 
— 10). — Calcium  oxalate  is  very  generally  found  in  leaves,  although 
it  seems  to  be  wanting  in  certain  families  of  plants,  such  as  mosses 
and  most  ferns  and  grasses.  In  order  to  observe  the  distribution  of 
this  substance  in  entire  leaves  or  parts  of  leaves,  the  author  deprives 
them  of  their  chlorophyll  and  intercellular  air  by  alcohol,  and  then 
places  them  for  several  hours  in  a  solution  of  8  parts  of  chloral 
hydrate  in  5  parts  of  water.  This  renders  them  quite  transparent, 
and  the  crystals  of  oxalate  may  be  readily  seen  on  examining  them 
under  the  microscope  with  the  intervention  of  Nicol's  prisms. 
Working  in  this  way,  the  author  finds  that  the  raphides,  or  clusters  of 
needles  of  calcium  oxalate,  which  are  only  developed  in  certain  plants, 
are  formed  while  the  leaves  are  very  young,  and  do  not  increase  as  the 
leaf  grows.  It  is  quite  otherwise  with  the  ordinary  crystals  of  calcium 
oxalate  which  are  found  in  the  great  majority  of  plants.  These  are 
very  slightly  developed  in  the  young  leaves,  Avhereas  the  old  ones  are 
very  rich  in  them.  Leaves  in  full  daylight  contain  more  oxalate  than 
those  in  shade.  If  any  particular  leaf  is  shaded,  the  oxalate  contained 
will  not  increase  in  amount,  although  it  does  in  neighbouring  leaves 
exposed  to  the  light.  A  seedling  grown  in  the  dark  contains  very 
minute  crystals  of  oxalate ;  these  rapidly  increase  when  the  plant  is 
broiight  into  the  light.  The  oxalate  thus  formed  is  called  by  the 
author  secondary  oxalate ;  the  raphides  formed  in  young  shoots  of 
certain  plants  are  called  primary  oxalate ;  and  there  appears  to  be 
also  a  tertiary  deposit  rapidly  formed  in  autumn  in  old  leaves  before 
their  fall. 

In  the  case  of  variegated  plants  or  leaves,  the  white  portions  are 
found  to  be  almost  destitute  of  secondary  oxalate,  whilst  the  green 
portions  contain  the  normal  quantity  ;  petals  and  other  portions  desti- 
tute of  chlorophyll  are  equally  destitute  of  secondary  oxalate.  A  shoot 
of  Pelargonium  zo7iale  grown  for  a  month  in  air  deprived  of  carbonic 
anhydride  developed  many  leaves  of  the  usual  size,  but  delicate,  and 
showing  under  the  microscope  no  starch  granules,  but  an  abundant 
crop  of  oxalate  crystals.  The  formation  of  secondary  oxalate  there- 
fore appears  to  depend  on  the  presence  of  light  and  chlorophyll,  but 
to  be  independent  of  assimilation;  it  is  greatly  promoted  by  free 
transpiration.  The  crystals  of  oxalate  once  formed  are  not  stationary, 
but  generally  redissolve  and  migrate  as  a  useless  bye  product  to 
cells  other  than   those  in  which  they  are  formed.     Thus  the   oxalate 
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is  generally  formed  in  the  assimilating  cells,  and  then  migrates  to  the 
cells  disposed  along  the  veins  of  the  leaves,  which  are  so  frequently- 
found  filled  with  crystals.  A  further  migration  from  the  leaf  towards 
the  stem  seems  probable.  The  formation  of  the  tei-tiary  oxalate  deposit 
has  been  explained  physiologically  by  the  observation  of  Berthelot 
and  Andre,  that  the  young  leaves  contain  as  much  oxalic  acid  as  the 
old  leaves,  but  that  in  the  former  it  is  present  chiefly  as  potassium 
oxalate,  and  in  the  latter  as  calcium  oxalate,  that  is,  when  the  activity 
of  the  leaf  ceases,  the  oxalic  acid  is  fixed  by  lime,  and  the  potash 
liberated  to  migrate  to  the  still  living  shoots  and  leaves. 

In  order  to  arrive  at  the  physiological  meaning  of  the  secondary 
deposit  of  calcium  oxalate,  the  author  has  endeavoured  first  to  solve  the 
problem  why  lime  is  an  essential  constituent  of  plants.  Various  plants, 
among  them  Tradescantia  selloi,  were  grown  in  a  normal  nutritive  solu- 
tion, and  in  the  same  solution  deprived  in  succession  of  calcium,  potas- 
sium, and  magnesium  salts,  also  in  solutions  containing  these  metals 
in  the  forms  of  nitrate,  sulphate,  and  phosphate  respectively.  The 
development  of  the  Tradescantia  was  normal  in  all  the  solutions  for 
the  first  three  weeks,  and  continued  to  be  so  in  the  complete  solution. 
In  the  solution  without  lime,  the  leaves  successively  became  smaller 
and  smaller,  brown  and  dead  in  patches,  and  the  buds  at  last  dried 
up.  Under  the  microscope,  the  assimilating  cells  of  the  leaves  were 
seen  to  be  surcharged  with  starch,  so  that  assimilation  was  not  pre- 
vented. The  conducting  cells  were  empty  of  starch,  and  the  raphides 
of  oxalate,  formed  at  first  in  the  youngest  shoots,  had  disappeared. 
In  the  solutions  without  potassium  and  magnesium  salts  the  old  leaves 
died,  but  new  shoots  and  leaves  continued  to  be  formed.  Under  the 
microscope  the  leaves  were  seen  to  be  completely  deprived  of  starch 
and  glucose,  so  that  assimilation  had  ceased,  although  the  migi^ation 
of  carbohydrates  continued  until  new  shoots  were  formed,  the  plants 
eventually  dying  of  exhaustion  just  as  if  cultivated  in  air  deprived  of 
carbonic  anhydride.  The  addition  of  a  little  potash  salt  caused  assi- 
milation to  recommence.  The  cells  of  the  plant  grown  in  the  complete 
solution  showed  abundance  of  raphides  and  of  secondary  crystalline 
deposits  of  calcium  oxalate,  and  when  lime  was  added  to  the  solation 
hitherto  deprived  of  it,  the  plant  grown  in  this  solution  also  began 
to  form  these  crystals  after  eight  or  nine  days.  It  follows  from  this 
and  other  experiments  that  lime  is  essential  to  the  migration  of  carbo- 
hydrates, although  not  to  their  assimilation,  and  that,  having  assisted 
this  migration,  perhaps  by  combining  with  the  soluble  carbohydrate, 
it  is  afterwards  converted  into  oxalate  and  thrown  out  of  solution. 
Secondary  deposits  of  calcium  oxalate  are  formed,  whether  the  calcium 
be  supplied  as  nitrate,  phosphate,  or  sulphate.  By  a  series  of  micro- 
chemical  observations  the  author  shows  that  these  salts  enter  the 
leaves  unaltered,  and  are  often  stored  up,  especially  in  the  hairs.  In 
the  leaves,  the  nitrogen,  phosphorus,  and  sulphur  are  assimilated,  and 
the  lime  removed  as  secondary  oxalate.  Even  detached  leaves 
(etiolated)  will  absorb  the  above-mentioned  salts  from  natrient  solu- 
tions and  live  for  several  weeks,  becoming  healthy  and  increasing  in 
size,  and  it  is  easy  by  microchemical  means  to  follow  the  disappear- 
ance of  the  nitrate  reaction  (diphenylamine)  and  the  corresponding 
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decomposition  of  crystals  of  calcium  oxalate.  This  decomposition  of 
nitrates  takes  place  only  in  light  and  in  green  cells ;  probably  tiie 
assimilation  of  sulphur  and  of  phosphorus  is  dependent  on  the  same 
conditions.  J.  M.  H.  M. 

Vanillin  in  the  Seeds  of  Lnpinus  albns.  By  G.  Campani  and 
S.  Geimaldi  (Ghem.  Centr.,  1888,  377,  from  Boll.  R.  Accad.  dei 
Fisiocritici  in  Siena,  5). — By  distilling  the  lupine  seeds  six  times  with 
steam  and  evaporating  the  distillate  to  one-tenth  of  its  original 
volume,  a  liquid  is  obtained  v^hich  smells  of  vanillin,  and  turns 
litmus-paper  very  gradually  red,  eventually  bleaching  it.  By  extract- 
ing this  liquid  with  ether,  vanillin  is  obtained  and  was  purified  by 
recrystallising  it  from  water  after  having  boiled  it  with  animal  char- 
coal.    Its  melting  point  (81°)  and  its  reactions  proved  its  identity. 

J.  W.  L. 

Presence  of  Albumin  in  Cell-fluid.  By  0.  Loew  and  T. 
BOKOENY  {Ghem.  Gentr.,  1888,  252—253,  from  Bot.  Zeit.,  1887,  849— 
857). — The  authors  find  active  albumin  in  the  cell  fluid  of  a  number 
of  spirogyra  in  which  it  is  dissolved.  By  the  action  of  bases  it  is  preci- 
pitated in  a  granular  condition.  It  reduces  alkaline  silver  solution 
and  with  many  reagents  behaves  like  egg-albumin.  Since  the  threads 
of  protoplasm  consist  of  active  albumin  it  appears  in  this  precipitated 
form  in  them  also.  J.  W.  L. 

Morphological  and  Chemical  Composition  of  Protoplasm. 

By  F.  Schwartz  (^Ann.  Agronom.,  14,  229 — 231). — In  the  long  memoir 
of  which  this  is  an  abstract,  the  author  elucidates  the  chemical  pro- 
perties of  the  substances  which  can  be  distinguished  morphologically 
in  the  protoplasmic  body,  and  describes  microchemical  reactions  by 
which  they  can  be  identified. 

Gell-sap  and ]jrotoplasm. — The  cell-sap  is  sometimes  acid,  sometimes 
alkaline.  Sometimes  it  naturally  contains  a  substance  sensitive  to 
change  of  reaction,  and  therefore  serving  as  indicator ;  when  this  is 
not  the  case  the  substance  is  placed  in  a  solution  of  red  cabbage  which 
is  then  traversed  by  an  electric  current.  Under  this  influence  the 
cabbage  solution  penetrates  the  protoplasm  and  shows  its  reaction,  as 
well  as  that  of  the  cell-sap.  Protoplasm  is  never  acid,  most  frequently 
it  is  distinctly  alkaline.  The  chromatophores,  microsomes,  and  in 
some  cases  the  proteic  granules,  show  the  same  reaction.  Probably 
the  alkalinity  is  due  to  alkaline  phosphates. 

Chloroplastides. — The  plasmatic  substratum  of  the  chlorophyll  grains 
consists  of  two  substances,  chloroplastin  and  melaxin,  the  first  forming 
sinuous  fibrils,  sometimes  uniformly  green,  sometimes  charged  with 
little  spherules  more  deeply-coloured.  Between  the  fibrils  is  the 
colourless  metaxin,  hardly  visible  in  the  intact  chloroplastides.  When 
the  chlorophyll  granules  are  treated  with  water,  the  chloroplastin  is 
not  affected,  the  metaxin  first  swells  and  then  dissolves.  It  is  the 
latter  substance  which  causes  the  formation  of  vacuoles  in  grains  of 
altered  chlorophyll. 

Nucleus. — Five  different  substances  are  contained  in  the  nucleus, 
two  of  them,  chromatin  and  li7iin,  belonging  to  the  framework,  the 
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first  forming  the  microsomes,  the  second  the  nucleohyaloplasma  of 
Strasbnrger. 

The  nucleole  consists  of  'pyrenin,  which  is  quite  distinct  from 
chromatin.  The  substance  constituting  the  membrane  of  the  nucleus 
and  resembling  pyrenin  in  most  of  its  reactions,  receives  the  name  of 
amphipyrenin.  The  liquid  contents  of  the  nucleus,  or  nucleoclijme 
of  Strasburger,  is  similar  tolinin,  and  is  called  paralinin.  Cytoplasma, 
or  general  plasma  of  the  cell,  presents  very  rarely  a  reticulated  or 
fibrillar  structure.  It  is  essentially  formed  of  cytoplastin,  the  only 
constant  prote'ic  substance  of  protoplasm,  which  furnishes  equally  the 
internal  and  external  membrane  of  the  protoplasmic  body.  Then 
come  the  substances  dissolved  in  the  cell-cap  or  those  forming  the 
microsomes  suspended  in  the  cytoplastin. 

Chloroplastin  and  cytoplastin  are  insoluble  in  concentrated  potas- 
sium hydrate  and  in  sodium  chloride  (1  :  10),  in  which  the  nucleus 
dissolves  completely.  They  resist  the  action  of  trypsin  and  pepsin, 
whilst  the  substances  of  the  nucleus  are  digested,  pyrenin  with 
difliculty.  In  hydrochloric  acid  (1 :  100)  chloroplastin  swells  strongly, 
cytoplastin  is  precipitated  ;  in  disodium  phosphate  (5  :  100)  the  former 
is  insoluble,  the  latter  swells  and  dissolves.  Chromatin  and  pyrenin  fix 
colouring  matters  strongly.  Pyrenin  is  insoluble  in  sodium  chloride 
(20  :  100),  saturated  solution  of  magnesium  sulphate,  acid  potassium 
phosphate  (1*5  :  100),  potassium  ferrocyanide  acidified  with  acetic  acid, 
and  copper  sulphate.  These  reagents  dissolve  chromatin.  Chromatin 
is  insoluble  and  pyrenin  soluble  (after  swelling)  in  acetic  acid  (3  :  100) 
and  hydrochloric  acid  (1  :  100).  Amphipyrenin  does  not  fix  colouring 
matters,  dissolves  less  easily  than  pyrenin  in  sodium  chloride 
(10  :  100),  and  more  easily  in  potassium  hydroxide  (0*1  :  100).  Linin 
and  paralinin  swell  strongly  in  sodium  chloride  (20:100),  lime- 
water,  strong  potassium  dichromate,  and  often  in  water  only,  and  in 
sodium  phosphate  (1  :  100),  media  in  which  amphipyrenin  is  insoluble. 
Solution  of  magnesium  sulphate  causes  paralinin  to  swell  and  does 
not  alter  linin  ;  pepsin  digests  paralinin  but  not  linin.  Metaxin,  unlike 
the  plastins,  is  digested  by  pepsin  and  trypsin,  and  is  distinguished 
from  the  substances  of  the  nucleus  by  its  solubility  (after  swelling)  in 
hydrochloric  acid  (O'l  :  100).  J.  M.  H.  M. 

Constituents  of  Calamus  Root.  By  H.  Thoms  {Ber..  21, 1912 
— 1920). — Calamus  rootw^as  extracted  with  light  petroleum  to  remove 
the  oil  and  then  treated  with  alcohol  which  extracted  a  sugar  and 
tannic  acid.  The  root,  after  this  treatment,  has  no  odour,  is  no 
longer  bitter  and  has  a  woody  taste.  If  it  is  now  treated  with  water 
an  extract  is  obtained  containing  potassium  and  sodium  sulphates,  an 
acid  salt  of  tartaric  acid,  and  dextrin. 

The  sugar  of  calamus  root  is  dextrose. 

Acorin  forms  a  thick,  honey-coloured  substance  of  an  aromatic 
odour  and  bitter  taste ;  it  contains  no  nitrogen  and  is  neutral  to 
litmus.  When  treated  with  dilute  acid  it  is  decomposed  into  an 
ethereal  oil,  a  resin  acid,  and  what  is  probably  a  sugar. 

When  a  calamus  extract  is  heated  with  alkali,  trimethylamine  is 
formed  (compare  Geuther,  Abstr.,  1887,  972).  K  H.  M. 
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Influence  of  Sterilisation  of  Soil  on  the  Growth  of  Plants. — 

By  TscHiECH  (Ann.  Agronom.,  14,  233 — 234). — The  roots  of  the  beech 
tree  are  always  enveloped  in  a  layer  formed  by  the  interlacing  hypha? 
of  a  fungus.  If  comparative  cultivations  be  made  in  ordinary  forest 
soil  and  in  the  same  soil  sterilised,  it  is  easily  seen  that  sterilisation 
has  a  noxious  influence.  10  out  of  15  plants  died  when  so  treated, 
whilst  all  the  15  planted  in  the  unsterilised  soil  grew  and  flourished  and 
their  roots  became  covered  with  the  fungus.  The  author  contrasts 
this  with  ordinary  agricultural  crops  which  do  not  live  in  symbiosis 
with  a  fungus,  and  which  flourish  better  in  sterilised  soil  than  in  soil 
containing  micro-organisms.  He  asserts  that  this  is  true  of  lupins 
also,  and  hence  that  the  root  tubercules  cannot  be  of  importance  to 
this  plant  when  growing  in  ordinary  arable  soil.  It  does  not  precisely 
follow  from  this  that  Hellriegel's  view  is  incorrect,  since  his  experi- 
ments  were  made  in  a  soil  free  from  nitrogen,  whilst  the  author's 
were  made  in  ordinary  soil,  perhaps  containing  abundance  of  ready- 
formed  nitrate.  It  is  still  possible,  therefore,  that  these  tubercules 
play  an  important  part  in  the  assimilation  of  atmospheric  nitrogen  by 
the  leguminosae.  J.  M.  H.  M. 

Absorption  Compounds  and  the  Absorptive  Power  of  the 
Soil.  By  J.  M.  VAN  Bemmelen  (Landw.  Versiichs-Stat.,  35,  69 — 
136). — The  author  first  gives  an  account  of  the  results  of  his  own 
investigations  and  those  of  other  observers  on  the  absorptive  power  of 
colloid  substances  for  acids,  bases,  and  salts.  He  studied  particularly 
the  gelatinous  hydrates  of  the  dioxides  of  silicon,  tin,  and  manganese, 
and  of  some  other  oxides.  These  gelatinous  hydrates,  for  which  he 
adopts  Graham's  name — "  hydrogel,"  when  obtained  free  from  appa- 
rent moisture,  still  retain  an  amount  of  water  varying  with  the  con- 
ditions under  which  they  have  been  dried  and  which  does  not 
correspond  with  any  definite  chemical  formula.  Hydrogels  can  form 
absorption-compounds  with  gases  and  liquids,  and  can  also,  by  absorp- 
tion, remove  acids,  bases,  salts,  &c.,  from  solutions  with  which  they 
are  brought  into  contact.  The  formation  of  these  absorption-com- 
pounds must  be  ascribed  to  something  more  than  adhesion,  although 
they  cannot  be  considered  as  ordinary  chemical  compounds.  When 
a  hydrogel  is  brought  into  contact  with  a  solution,  the  dissolved  sub- 
stance is  absorbed  by  the  hydrogel  until  a  state  of  equilibrium  is 
reached,  the  tendency  of  the  hydrogel  to  absorb  more  of  the  substance 
being  counterbalanced  by  the  tendency  of  the  solvent  to  remove  the 
substance  from  the  hydrogel.  This  state  of  equilibrium  will>  be 
altered  if  the  conditions  change ;  such  as  the  temperature,  the 
strength  and  relative  amount  of  the  solution. 

The  principal  phenomena  of  absorption  are  as  follows  : — 

1.  When  a  quantity  of  an  absorption -compound  gains  or  loses  some 
o£  the  absorbed  substance,  in  all  probability  every  particle  becomes 
equally  richer  or  equally  poorer  in  the  absorbed  substance.  In  this 
respect  such  compounds  difier  from  chemical  compounds,  for  when 
these  suffer  partial  dissociation  a  certain  number  of  the  molecules  are 
completely  decomposed  and  the  rest  remain  intact. 

2.  The  absorptive  power  is  not  constant,  but  varies  as  absorption 


986  ABSTRACTS  OF  CHEMICAL  PAPERS. 

goes  on  ;  the  attraction  for  the  first  portions  absorbed  is  stroDg  and 
the  absorption  goes  on  rapidly ;  but  as  more  and  more  is  absorbed  the 
tendency  to  absorb  more  becomes  weaker  and  absorption  takes  place 
more  slowly.  Conversely,  in  removing  absorbed  substances,  the  first 
portions  are  given  up  readily,  and  the  last  portions  are  retained  much 
more  obstinately. 

3.  The  mode  of  formation  and  also  the  drying,  warming,  &c.,  of 
colloid  substances  cause  an  alteration  in  them  and  change  their 
absorptive  power. 

4.  Hydrogels  may  change  into  ordinary  chemical  hydrates,  acquiring 
a  definite  composition,  and  sometimes  a  crystalline  form ;  but  in  doing 
so  they  lose  their  power  of  forming  absorption-compounds.  The 
formation  of  a  colloid  compound  is  accompanied  by  the  evolution  of 
considerably  less  heat  than  the  formation  of  the  corresponding  crys- 
talline compound. 

5.  Temperature  aifects  the  absorptive  power.  Increase  of  tempera- 
ture sets  free  a  certain  quantity  of  water  from  the  hydrogel,  and  also 
increases  the  solvent  action  of  the  water  or  the  substance  absorbed, 
consequently  it  causes  a  diminution  in  the  amount  absorbed. 

6.  Every  hydrogel  has  its  own  specific  absorptive  power  for  each 
acid,  base,  and  salt.  One  hydrogel  may  absorb  acids  more  powerfully 
than  it  does  other  substances,  another  bases,  and  a  third  salts.  In 
general  absorption  is  strongest  when  under  other  circumstances  the 
hydrogel  and  the  absorbed  substance  can  combine  chemically ;  for 
instance,  stannic  acid  absorbs  much  sulphuric  acid,  and  still  more 
potash. 

The  substance  absorbed  maybe  merely  proportionally  divided  between 
the  water  of  the  hydrogel  and  the  water  of  the  solution ,  as  is  the  case 
when  potassium  chloride  is  absorbed  by  the  hydrogel  of  silica ;  or 
else  a  larger  proportion  than  this  may  be  absorbed  by  the  hydrogel, 
for  instance,  on  separating  the  hydrogel  of  metastannic  acid  from  a 
dilute  potash  solution,  the  filtrate  is  nearly  free  from  potash.  The 
absorption  may  even  cause  decomposition  of  the  substance  in  solution  ; 
thus  the  hydrogel  of  silica  removes  some  potash  from  potassium 
carbonate  or  some  soda  from  disodium  phosphate,  leaving  a  corre- 
sponding amount  of  potassium  bicarbonate  or  monosodium  phosphate 
in  solution  ;  also  on  shaking  up  the  same  hydrogel  with  calcium 
carbonate  and  potassium  chloride,  there  is  an  absorption  of  lime  and 
potash,  corresponding  amounts  of  calcium  chloride  and  calcium 
bicarbonate  being  left  in  the  solution,  and  some  potassium  chloride  is 
also  absorbed. 

7.  Its  condition  and  its  weight  being  given,  the  temperature  also 
being  given  and  remaining  constant,  and  the  hydrogel  not  being 
soluble  in  the  liquid,  then  the  amount  of  a  particular  substance 
absorbed  by  it  varies  with  the  state  of  concentration  and  with  the 
amount  of  the  solution.  A  state  of  equilibrium  is  arrived  at  between 
the  absorptive  action  of  the  hydrogel  on  the  one  hand  and  the 
opposing  action  of  the  water  on  the  other;  if,  however,  chemical 
decomposition  of  the  substance  occurs,  then  the  attraction  of  chemical 
combination  takes  a  part  in  producing  the  equilibrium. 

The  stronger  the  solution  is  the  more  of  the  substance  is  absorbed, 
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but  in  a  decreasing  'proportion,  and  tlie  limit  is  readied  when  after 
the  equilibrium  point  has  been  attained,  the  liquid  is  in  a  state  of 
saturation. 

However  much  the  quantity  and  however  much  the  state  of  con- 
centration of  the  solution  may  vary  in  different  experiments,  yet  as 
soon  as  equilibrium  is  reached,  according  as  the  final  strength  of  the 
solution  in  one  experiment  is  greater  or  less  than  in  another  experi- 
ment, then  is  the  amount  absorbed  also  greater  or  less ;  and,  further, 
if  the  final  strengths  of  the  solutions  are  the  same  in  two  experiments 
then  also  the  amounts  absorbed  are  the  same ;  and,  conversely,  if  the 
amounts  absorbed  in  two  experiments  are  the  same,  then  also  are  the 
final  strengths  of  the  solutions  the  same. 

Hence  a  curve  can  be  constructed  for  a  particular  hydrogel  and  a 
particular  substance  representing  the  relation  between  the  amount  of 
substance  absorbed  and  the  final  strength  of  the  solution. 

The  author  discusses  the  question  whether  a  mathematical  expres- 
sion can  be  given  for  the  formation  of  absorption-compounds.  In  the 
case  of  dilute  solutions  and  provided  the  absorptive  power  of  the 
colloid  is  weak,  as  is  the  case  with  silicic  acid  and  with  soil  acting  on 
saline  solutions,  the  curve  is  nearly  a  straight  line,  and  an  expression 
can  be  given  which  is  approximately  correct.  But  in  other  cases  no 
satisfactory  formula  can  as  yet  be  found. 

8.  One  crystalloid  absorbed  by  a  hydrogel  can  be  replaced  by  others. 
If  a  hydrogel  which  has  absorbed  a  substance  A  be  placed  in  a  solu- 
tion of  another  substance  B,  then  the  solvent  will  dissolve  out  some 
of  A,  and  at  the  same  time  the  hydrogel  will  absorb  some  of  B  until 
equilibrium  is  attained  in  each  case.  No  true  substitution  has  here 
taken  place.  As  long  as  the  absorbed  quantities  are  small  A  and  B 
are  absorbed  without  mutually  influencing  one  another  to  a  noticeable 
extent ;  but  if  the  quantity  of  A  is  large  it  may  happen  that  not  only 
does  loss  of  A  happen  as  above,  but  there  may  also  be  a  further  loss  of 
A  owing  to  its  replacement  by  B,  for  since  A  is  largely  absorbed,  part 
of  it  is  not  strongly  fixed  by  the  hydrogel,  and  this  part  may  be 
replaced  by  a  part  of  B  which  the  hydrogel  fixes  the  more  strongly 
the  smaller  the  total  quantity  absorbed  of  B  is.  This  is  a  true  sub- 
stitution. By  repeatedly  treating  the  hydrogel  which  has  absorbed  A 
with  solutions  of  B,  A  can  be  entirely  replaced  by  B.  If  chemical 
action  occurs  between  A  and  B  the  phenomena  are  more  complicated. 

If  absorption  occurs  by  chemical  substitution,  for  instance,  when 
the  colloid  silicates  of  the  soil  absorb  potash  from  a  potassium  chlo- 
ride solution,  in  exchange  for  lime,  then  the  law  given  under  (7)  holds 
good,  namely,  that  a  relation  exists  between  the  amount  absorbed  and 
the  final  strength  of  the  solution,  whatever  the  proportions  and 
strengths  at  starting  were,  and  that  thus,  other  things  being  the  same, 
the  absorption  depends  only  on  the  final  strength  of  the  solution. 

The  author  next  treats  of  the  absorptive  power  of  the  soil.  This  is 
chiefly  due  to  the  fine  particles,  and  these  are  mainly  composed  of 
colloid  substances.  The  colloid  components  of  the  soil  are  (I)  the 
substances  classed  as  humus;  (2)  ferric  and  ferrous  hydrates; 
(3)  silicic  acid ;  (4)  the  amorphous  silicates  produced  by  weathering 
and  resembling  zeolites. 
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All  attempts  that  have  been  made  to  isolate  individual  members  of 
tbe  humus-group  and  assign  formulaa  to  them  have  failed,  for  they 
have  been  formed  from  colloids  and  are  of  a  colloid  nature  them- 
selves. Soluble  humus  substances  form  absorption-compounds  with 
acids  and  salts,  but  most  easily  with  bases,  hence  they  were  termed 
acids.  The  soluble  humus  acids,  in  the  stage  of  the  so-called  crenic 
and  apocrenic  acids,  can  form  soluble  complex  compounds  with  am- 
monia, with  alkalis,  and  also  with  different  insoluble  bases  such  as  lime, 
magnesia,  ferrous  and  ferric  oxides,  &c.  This  is  how  it  is  that  brown 
peat- water  in  nature  contains  traces  of  iron,  and  that  the  hydrochloric 
acid  extract  of  a  clayey  peat  soil  (free  from  excess  of  hydrochloric 
acid)  often  gives  no  precipitate  of  ferric  or  aluminium  hydrates  on 
the  addition  of  ammonia. 

Humus  as  it  exists  in  the  soil  contains  ammonia,  alkalis,  alkaline 
earths,  and  ferrous  oxide ;  if  this  humus  is  treated  with  solutions  of 
salts,  absorption  by  exchange  of  bases  will  take  place ;  thus  on  treat- 
ment with  potassium  chloride  solution,  potash  will  be  absorbed,  and 
lime  and  magnesia  will  go  into  solution.  By  extracting  humus  with 
dilute  acid,  the  bases  are  removed  and  this  kind  of  absorptive  power 
is  reduced  to  a  minimum. 

Peat  humus  has  a  strong  absorptive  power  for  alkalis,  and  especially 
for  ammonia.  When  peat  humus  is  treated  with  solution  of  a  caustic 
alkali,  part  is  dissolved,  but  the  undissolved  part  absorbs  much  alkali. 
This  kind  of  absorptive  power  is  not  lost  after  extraction  with 
hydrochloric  acid.  Humus  also  removes  alkalis  from  solutions  of 
their  salts  with  feeble  acids.  When  humus  is  treated  with  a  phosphate 
of  an  alkali  the  alkali  is  absorbed,  turning  out  some  lime  and  mag- 
nesia which  precipitate  some  phosphoric  acid  and  thus  cause  i^s 
apparent  absorption ;  but  if  the  humus  contains  little  or  no  lime  or 
magnesia  this  apparent  absorption  of  phosphoric  acid  does  not  take 
place. 

Humus  substances  probably  possess  some  small  absorptive  power 
for  whole  salts. 

Hydrated  iron  oxides  and  hydrated  silicic  acid  rarely  occur  free  in 
the  soil  to  any  great  extent. 

(4.)  To  the  zeolite-like  silicates  is  due  the  peculiar  nature  of  clay 
soils.  They  have  the  property  of  drying  to  hard,  compact  masses, 
and  also  of  remaining  for  a  long  time  in  suspension  in  pure  wa^er, 
but  when  in  suspension,  small  quantities  of  acids,  bases,  and  salts 
cause  them  to  collect  in  flocks  and  to  subside  rapidly.  The  granular 
structure  of  a  clay  soil  is  chiefly  due  to  the  soluble  salts,  especiaUy 
to  calcium  bicarbonate ;  the  bases  and  salts  absorbed  by  the  colloids 
must  also  exert  an  influence.  If  the  soluble  salts  are  removed,  the 
structure  is  altered  and  the  clay  becomes  a  mud. 

These  silicates  are  probably  complex  compounds  of  various  colloid 
silicates  of  aluminium,  iron,  the  alkalis,  and  the  alkaline  earths, 
which  contain  also  alkalis  and  alkaline  earths  in  a  state  of  absorption, 
but  it  is  not  possible  to  make  out  the  exact  relationship  of  the  con- 
stituents. They  can  absorb  free  alkalis,  alkaline  earths,  and  ammonia 
from  solutions,  and  they  can  also  absorb  bases  by  replacement  from 
solutions  of  their  salts.     Potash  is  most  strongly  fixed  by  the  soil, 
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and,  consequently,  is  most  strongly  absorbed  from  saline  solutions, 
replacing  equivalent  quantities  of  lime,  soda,  and  magnesia.  If  a  soil 
is  treated  with  solutions  of  a  potash,  magnesia,  soda  or  lime  salt  con- 
taining like  amounts  reckoning  in  equivalents,  then  the  final  strength 
of  the  potash-salt  solution  is  less  than  that  of  the  magnesia-salt  solu- 
tion, and  that  of  the  magnesia-salt  solution  is  less  than  that  of  the 
soda-  and  lime-salt  solutions,  for  the  action  of  a  dissolved  lime,  &c., 
salt  on  the  absorbed  potash  is  weaker  than  the  action  of  a  dissolved 
potash  salt  on  the  absorbed  lime. 

If  a  soil  has  been  saturated  with  potash,  &c.,  this  can  be  replaced 
by  repeated  treatment  with  solution  of  another  salt,  for  the  potash, 
&c.,  extracted  each  time  is  removed  and  can  exert  no  reversing  action, 
and,  further,  each  time  the  solution  is  weaker  in  potash  and  the 
reversing  action  is  therefore  less. 

That  soda  salts  promote  an  apparent  absorption  of  phosphoric 
acid  from  a  phosphate  solution  is  explained  by  soda  replacing  lime 
and  magnesia,  which  then  produce  a  precipitate  of  calcium  and 
magnesium  phosphates. 

Treatment  of  a  soil  with  strong  hydrochloric  acid  decomposes,  to  a 
great  extent,  those  silicates  to  which  the  absorption,  accompanied  by 
exchange  of  bases,  is  due,  although  the  soil  still  retains  much  alum- 
inium silicate  and  aluminium  potassium  sodium  silicate. 

In  addition  to  absorption  by  exchange  of  bases,  the  colloid  silicates 
can  absorb  the  alkalis  and  alkaline  earths  as  wholes,  and  they  can 
also  absorb  salts  as  wholes,  though  their  power  to  do  the  latter  is 
feeble. 

The  conditions  of  absolution  as  it  occurs  in  the  soil  in  nature  are 
not  exactly  the  same  as  in  experiments  ;  for  example,  in  nature  the 
final  equilibrium  is  rarely  reached  ;  and  in  experiments  the  soil  is 
shaken  with  proportionally  large  volumes  and  proportionally  concen- 
trated solutions.  The  results  of  absorption  experiments  are  only  of 
limited  value  as  a  guide  to  the  fertility  of  a  soil,  and  must  be  con- 
sidered in  connection  with  the  results  of  analysis ;  they  cannot 
supersede  the  latter.  H.  H.  R. 

Rapid  Fermentation  of  Grape-juice.  By  A.  Audoynaud  (An7i. 
Agronom.,  14,  211 — 221). — Many  salts  added  to  the  juice  in  small  pro- 
portion (0"5 — 1  gram  per  kilo,  of  fresh  grapes)  increase  the  vitality  of 
the  yeast.  Most  active  are  ammonium  sulphate,  phosphate,  and 
carbonate,  probably  because  they  supply  nitrogen  to  the  yeast  plant 
in  a  more  available  form  than  the  albuminoids  of  the  must.  Nitrates 
cannot  be  substituted.  Soluble  calcium  salts,  such  as  the  nitrate, 
sulphate,  and  bicalcic  phosphate,  also  hasten  the  fermentation. 
Magnesium  salts  are  far  less  efficacious.  Boric  acid  is  without  action. 
The  proportion  of  water  has  considerable  influence  on  the  rapidity  of 
fermentation.  The  following  conditions  ensure  great  rapidity  and 
regularity ;  water  seven  to  eight  times  the  weight  of  the  sugar 
present;  temperature  25°;  ammonium  carbonate  and  bicalcium. 
phosphate  each  added  in  the  proportion  of  500  grams  per  1000  kilos, 
of  grapes  :  the  must  must  remain  acid  after  all  these  additions. 

J.  M.  H.  M. 
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Effect  of  Nitrogenous  Manures  on  Tobacco.  Bv  C.  O.  Haez 
(Ann.  Agronom.,  14,  234—235,  from  Bot.  Centralhl,  33, "2 18) .—From 
two  years'  experiments  on  small  plots  the  author  concludes  that  sun  is 
more  favourable  than  shade  to  the  amount  of  crop  and  to  its  richness 
in  nicotine,  and  that  ammonium  sulphate  is  better  than  an  equivalent 
quantity  of  sodium  nitrate.  J.  M.  H.  M. 

Organic  Nitrogenous  Manures.  By  A.  Petermann  (Bied.  Centr., 
1888,  366 — 367). — The  percentage  of  nitrogen  in  waste  wool,  blood 
and  leather  meal,  which  were  used  in  experiments  on  roots  during  1885, 
1886,  and  1887,  are  here  given,  as  also  that  contained  in  various  cakes 
used  as  manures.  The  percentage  of  sugar  in  the  roots  as  affected  by 
the  manures  is  also  stated.  E.  W.  P. 


Analytical    Chemistry. 


Improved  Wash-bottle.  By  J.  Sobieczky  and  V.  Holbling 
{Zeit.  anal.  Ohem.,  27,  365 — 366). — To  prevent  the  retreat  of  the 
liquid  from  the  point  of  the  jet,  and  the  consequent  forcible  ejection 
of  the  first  drop  when  recommencing  to  blow  into  the  bottle,  a  small 
Bunsen  valve,  made  with  very  thin  caoutchouc  tube,  is  attached  to 
the  swan-neck  tube  in  such  a  way  as  to  lie  within  the  rubber  connec- 
tion which  gives  flexibility  to  the  jet.  M.  J.  S. 

Different  Methods  of  Estimating  Chlorides  in  Urine.    By 

Brignone  (Ghem.  Gentr.,  1888,  808,  from  Atin.  Ghim.  Farm.,  7,  137— 
159). — The  difierent  methods  of  estimating  chlorine  in  urine,  both 
directly  and  after  destruction  of  the  organic  matter,  are  fully 
discussed.  The  author  gives  the  preference  to  those  processes  in 
which  the  organic  matter  is  previously  destroyed  by  fusion  with 
nitre.  A  process  is  also  mentioned  in  which  the  organic  matter  is 
oxidised  with  potassium  permanganate,  and  the  titration  of  chlorine 
made  directly  with  silver  nitrate  and  potassium  chromate  ;  sulphates 
and  nitrates  act  injuriously.  Deniges'  process,  which  seems  to  be 
the  same  as  the  above,  gives  higher  results  than  any  other  method. 
The  results  are,  however,  suflBciently  accurate  for  clinical  purposes, 
and  the  process  is  simple  to  carry  out.  J.  P.  L. 

Determination  of  Nitrogen  by  Soda-lime.  By  W.  0.  Atwater 
(Amer.  Ghem.  ./.,  10,  197 — 209). — It  is  unnecessary  to  powder  the 
substance  beyond  allowing  it  to  pass  through  a  1  mm.  mesh.  No  loss 
of  nitrogen  by  formation  of  alkaline  cyanides  need  be  feared  if  the 
soda-lime  contain  enough  water  and  other  conditions  mentioned  be 
adhered  to,  neither  is  there  any  loss  of  nitrogen  gas  except  by  oxida- 
tion of  the  ammonia.  The  most  important  error  is  caused  by  the 
formation  of  volatile  nitrogenous  compounds  that  pass  through  the 
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tube  unchanged,  a.nd  are  not  estimated  either  by  standard  acid  or 
by  platinum  chloride ;  it  is  eliminated  in  most  cases  by  packing  the 
tube  as  described  (this  vol.,  p.  752),  but  in  other  cases  where  leucine- 
derivatives  are  dealt  with  or  quinoline-derivatives  are  volatilised, 
these  precautions  are  totally  inadequate.  The  formation  of  red 
coloured  substances  or  of  a  turbidity  in  the  absorbing  acid  is  no 
proof  that  the  result  is  inaccurate.  H.  B. 

Estimation  of  Total  Nitrogen  in  Organic  Compounds.    By 

P.  Cazeneuve  and  L.  Hugou^enq  (/.  Pharm.  [5],  17,  545 — 547, 
593 — 594). — The  authors  modify  Dupre's  improvement  of  Dumas^ 
method,  and  proceed  as  follows  : — At  the  bottom  of  a  combustion  tube 
15  cm.  long  is  placed  some  dry  manganese  carbonate.  This  source  of 
carbonic  anhydride  is  preferred  as  it  can  be  easily  dried,  its  decom- 
position is  indicated  by  change  of  colour,  and  on  cooling  it  does  not 
reabsorb  carbonic  anhydride.  The  remainder  of  the  tube  is  charged 
as  usual,  and  connected  with  a  pump  and  manometer.  To  remove  the 
air,  the  tube  is  exhausted  three  times  successively,  and  each  time 
carbonic  anhydride  is  expelled  from  the  manganese  carbonate  until 
the  mercury  descends  completely ;  then,  Dupre's  apparatus  is  applied 
whilst  the  carbonic  anhydride  is  still  being  evolved,  and  the  combus- 
tion proceeded  with  in  the  ordinary  way.  Urine  is  very  satisfactorily 
treated  by  mixing  5  c.c.  with  5  grams  of  dry  plaster  of  Paris  as 
indicated  by  Washburne,  together  with  0*05  gram  oxalic  acid. 
After  drying  on  the  water-bath,  the  mass  is  [intimately  mixed  with 
30  grams  of  copper  oxide  and  burned  as  above.  J.  T. 

Determination  of  Ammonia  in  Urine.  By  C.  Wurster  (Zeit. 
anal.  Gliem.,  27,  406—407,  from  Gentr.  Physiol,  1887,  485).— The 
mixture  of  the  urine  with  baryta-water  is  placed  in  a  flask,  the 
bottom  of  which  just  touches  a  water- bath  kept  at  50°.  At  this 
temperature  urea  is  not  decomposed  by  baryta.  The  flask  is  connected 
with  a  second  which  plunges  completely  into  the  water  of  the  bath 
and  serves  for  arresting  froth.  This  is  followed  by  a  bulb  absorption 
apparatus,  containing  titrated  acid,  standing  in  cold  water,  and 
connected  with  the  air-pump.  About  two-thirds  of  the  mixture  is 
distilled  over  whilst  working  the  pump.  Air  is  admitted  to  the  over- 
flow flask  before  disconnecting,  and  the  residual  acid  is  titrated. 

M.  J.  S. 

Estimation  of  Phosphoric  Acid  in  Basic  Slag.  By  J.  H. 
VoGEL  (Chem.  Zeit.,  12,  85 — 86). — The  author  recommends  i:he 
following  modified  form  of  Miiller's  method  of  estimating  phosphoric 
acid  in  basic  slag,  as  more  convenient  and  quicker  than  the  original. 
5  grams  of  the  slag  is  dissolved  by  heating  for  half  an  hour  in  a  half- 
litre  flask  with  40  c.c.  of  water  and  40  c.c.  of  hydrochloric  acid,  sp. 
gr.  1*12  (compare  Kennepohl,  this  vol.,  p.  321),  it  is  then  filled  to  the 
mark  and  filtered.  50  c.c.  of  the  solution  is  mixed  with  10  c.c.  of  a 
50  per  cent,  solution  of  citric  acid,  nearly  neutralised  with  10  per 
cent,  ammonia,  20  c.c.  of  magnesia  mixture  gradually  (during  two 
minutes)  dropped  and  stirred  in,  finally  10  to  12  c.c.  of  concentrated 
ammonia  is  added  and  the  whole  shaken  round  for  a  minute.     As  a 
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rule  after  two  hours  the  solution  may  be  filtered  and  proceeded  with 
in  the  usual  manner.  D.  A.  L. 

Estimation  of  Manganese   in   Pig-iron,   Steel,   &c.    By  G. 

Weissmann  (Chem.  Zeit.,  12,  205). — Manganese  may  be  accurately 
determined  in  iron,  &c.,  in  the  following  manner: — 0*4  gram  of 
borings  is  dissolved  in  30  to  40  c.c.  of  a  solution,  consisting  of  10  parts  of 
concentrated  nitric  acid,  10  parts  of  water,  and  2  parts  of  concentrated 
sulphuric  acid ;  4  to  5  grams  of  chemically  pure  lead  oxide  is  then 
added  with  vigorous  shaking,  the  whole  boiled  for  two  or  three  minutes, 
and  this  operation  again  repeated.  After  settling,  the  perman- 
ganic acid  is  filtered  through  ignited  asbestos  and  titrated  with 
ammonium  ferrous  sulphate  solution  and  dilute  permanganate  (Igram 
in  a  litre).  An  estimation  occupies  at  the  most  an  hour,  and  con- 
cordant results  have  been  obtained  by  this  method  with  irons  contain- 
ing 2  to  3  per  cent,  of  managnese.  The  operations  should  succeed 
one  another  without  intermission,  and  should  be  conducted  in  a  room 
not  exposed  to  sunlight.  D.  A.  L. 

Estimation  of  Lead  in  Tin  Alloys.  By  Y.  Schwartz  (Chem. 
Zeit.,  12,  52). — One  gram  of  the  lead-tin  alloy,  rolled  moderately 
thin,  is  warmed  gently  with  20  c.c.  of  hydrochloric  acid  until  action 
ceases,  which  takes  about  half-an-hour ;  without  removing  any  undis- 
solved metal,  bromine  is  added  until  solution  is  complete,  and  the 
liquid  yellow  in  colour.  The  excess  of  bromine  is  boiled  off,  the 
solution  diluted  to  100  c.c,  allowed  to  cool,  and  then  poured  in  a  thin 
stream,  which  is  constantly  moved  about,  into  a  solution  of  40  grams 
of  commercial  sodium  sulphide  in  150  c.c.  of  water.  When  the  lead 
sulphide  has  settled,  it  is  separated,  washed  with  dilute  ammonium 
sulphide  (containing  1  vol.  ammonium  sulphide  prepared  from  com- 
mercial 10  per  cent,  ammonia  to  9  vols,  of  water),  converted  into 
sulphate,  and  weighed  as  such.  The  lead  sulphate  is  then  dissolved 
in  basic  ammonium  tartrate,  and  any  insoluble  tin  oxide  is  collected 
and  allowed  for.  D.  A.  L. 

Separation    and    Estimation    of   Antimony  and    Tin.    By 

LoviTON  (/.  Pharm.  [5],  17,  361 — 363). — Antimony  can  be  completely 
precipitated  as  sulphide  in  a  solution  containing  equal  volumes  of 
water  and  hydrochloric  acid  of  22°  B.,  whilst  the  precipitation  of  tin 
begins  only  in  a  solution  containing  at  least  three  volumes  of  water  to 
one  of  acid.  This  is  used  qualitatively  by  dissolving  the  alloy  in 
concentrated  hydrochloric  acid  with  the  addition  of  a  few  drops  of 
nitric  acid  or  a  little  potassium  chlorate,  then  diluting  the  solution 
eo  that  only  the  antimony  is  precipitated  by  hydrogen  sulphide.  The 
antimony  sulphide  rapidly  settles,  and  the  liquid  is  filtered  through 
glass-wool,  as  paper  will  not  withstand  the  strong  acid,  and  the  pre- 
cipitate is  washed  with  a  liquid  formed  of  one  volume  hydrochloric 
acid  of  22°  B.,  and  one  and  a  half  volumes  of  hydrogen  sulphide  water. 
The  filtrates  are  sufficiently  diluted,  and  hydrogen  sulphide  is  passed 
through  to  complete  the  precipitation  of  the  tin.  The  separated 
metals  can  be  estimated  by  dissolving  in  a  freshly  prepared  solution 
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of  sodium  sulphide,  and  electrolysing  in  Riche's  apparatus  with  a 
couple  of  Bunsen  cells.  This  method  of  separation  seems  to  be 
applicable  to  some  other  members  of  the  group  of  metals  precipitable 
by  hydrogen  sulphide.  J.  T. 

Application  of  Diazo-compounds  to  the  Detection  of  Organic 
Matter  in  Water.  By  P.  Getess  {Ber.,  21,  1830— 1832).— Very 
small  quantities  of  organic  substances  present  in  water  can  often  be 
detected  by  means  of  diazo-compounds,  of  which  diazobenzene  sul- 
phate is  the  most  suitable.  Two  to  four  drops  of  a  freshly  prepared 
1  per  cent,  solution  of  diazobenzene  sulphate,  made  slightly  alkaline 
with  soda,  are  added  to  the  sample  of  water  placed  in  a  colourless 
glass  cylinder,  and  the  mixture  stirred.  If  no  change  of  colour  occurs 
within  five  minutes,  the  almost  complete  absence  of  human  or  animal 
excreta  or  putrefying  matter  may  be  inferred,  but  a  yellow  coloration 
shows  the  presence  of  larger  or  smaller  quantities  of  such  impurities. 
One  part  of  human  urine  in  5000  parts  of  water  and  1  part  of  horse's 
urine  in  50,000  parts  of  water  can  be  recognised  with  certainty. 
Good  spring  water  gives  no  coloration,  but  when  100  c.c.  of  such 
water  is  mixed  with  several  drops  of  waste  water  from  a  town  canal, 
the  reaction  is,  as  a  rule,  at  once  perceptible.  100  c.c.  of  water, 
containing  -^-^  c.c.  of  normal  human  urine,  gives,  with  this  reagent, 
the  same  shade  as  is  produced  by  IS'essler's  solution  in  an  equal 
quantity  of  water  containing  -^^  mgram.  of  ammonia. 

Substances  containing  sugar,  even  when  present  in  relatively  large 
quantities,  cannot  be  detected  by  this  method  with  any  degree  of 
certainty.  Diabetic  urine,  containing  6  per  cent,  of  grape-sugar, 
gave,  after  suitable  dilution,  a  far  less  intense  coloration  than  an 
equal  quantity  of  normal  human  urine.  F.  S.  K. 

Incineration  of  Organic  Substances.  By  H.  Kronberg 
{Ghem.  Zeit.,  11,  1600 — 1601). — For  substances  that  swell  up  or 
explode,  or  fall  to  powder  when  heated,  the  author  recommends 
burning  a  small  portion  of  the  substances  in  a  covered  platinum 
crucible  over  a  bunsen,  breaking  up  the  burnt  mass  with  a  piece  of 
platinum  wire,  and  when  moderately  cool  adding  a  further  portion  of 
the  substance,  repeating  the  operations  until  sufficient  substance  has 
been  burnt.  The  incineration  is  complete  in  the  manner  recom- 
mended by  Kobrich  (this  vol.,  p.  325).  The  platinum  wire  used  as  a 
stirrer  is  weighed  with  the  crucible  and  contents,  a  slit  is  made  in  the 
side  of  the  crucible  lid  for  its  support.  D.  A.  L. 

Detection  of  Impurities  in  Alcohols.  By  X.  Rocques  (Gompt. 
rend.,  106,  1296 — 1298). — If  pure  benzene  is  used  in  Godefroy's 
process  (this  vol.,  p.  875),  the  results  are  not  sensibly  different  from 
those  obtained  by  Savalle's  test  with  sulphuric  acid  alone.  If,  how- 
ever, the  so-called  pure  benzene  of  commerce  is  employed,  a  coloration 
is  obtained  even  with  pure  alcohol,  and  in  presence  of  aldehydes  the 
coloration  is  much  darker  than  with  sulphuric  acid  alone.  The  author 
concludes  that  the  addition  of  pure  benzene  does  not  increase  the 
delicacy   of   the   action  of    sulphuric   acid,   the  results   obtained   by 
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Godefroy  being  due  to  the  presence  of  impurities  in  the  benzene  used. 
In  the  absence  of  aldehydes,  the  addition  of  benzene  does  not  increase 
the  eflBciency  of  sulphuric  acid  as  a  reagent  for  the  detection  of  the 
higher  alcohols.  C.  H.  B. 

Behaviour    of   Catechol    with    Fehling's    Solution.     By  A. 

WoHL  (Chem.  Oentr.,  ]888,  278,  from  Deut.  Zucherind,  13,  37—38).— 
In  presence  of  a  large  excess  of  sugar,  catechol  appears  not  to  interfere 
with  the  accuracy  of  the  Fehling's  method,  in  fact,  0*2  per  cent,  may 
be  present  without  its  causing  any  serious  error.  A  much  larger 
quantity  of  catechol  appears  to  decrease  the  quantity  of  cuprous 
oxide  precipitated,  and  the  author  suggests  that  the  catechol  acts  the 
part  of  an  oxygen  carrier  from  the  air,  it  having  the  property  of 
absorbing  free  oxygen  in  a  marked  degree.  J.  W.  L. 

Supposed  Reaction  of  Phloroglucinol.  By  P.  Cazeneuve  and 
L.  HuGOUNENQ  {Bull.  Soc.  Chim.,  49,  339 — 341).— The  test  for  phloro- 
glucinol given  in  many  works,  which  consists  in  adding  a  solution  of 
potassium  nitrite  to  a  mixture  of  aniline  or  orthotoluidine  nitrate 
and  a  very  weak  solution  of  phloroglucinol,  is  useless  as  a  qualitative 
reaction  for  ihe  latter.  The  same,  or  a  very  similar  reaction,  is 
given  by  phenol,  resorcinol,  orcinol,  a-naphthol  and  /3-naphthol, 
in  0'05  per  cent,  aqueous  solution.  F.  S.  K. 

Determination  of  Sugar  by  Alcoholic  Fermentation.    By 

M.  JODLBAUER  (Chem.  Centr.,  1888,  769,  from  Zeit.  Euh-Zuck.  Ind., 
25,  308 — 346). — In  the  present  paper  the  author  considers  the  prac- 
ticability of  estimating  sugar  by  alcoholic  fermentation.  He  finds 
that  under  certain  conditions  the  products  are  constant,  and  these 
conditions  are — (1.)  The  use  of  well-developed  yeast  taken  from  an 
active  fermentation,  and  consequently  free  from  metamorphic  changes 
in  its  protoplasm.  (2.)  Maintenance  of  a  definite  relation  between 
the  amount  of  yeast  and  the  amount  of  sugar ;  the  yeast  should  not 
exceed  50  per  cent,  of  the  amount  of  sugar.  (3.)  Exclusion  of  free 
oxygen.  (4.)  The  use  of  a  nutrient  solution  suitable  to  the  full 
development  of  the  yeast,  so  that  the  latter  may  during  fermentation 
repair  its  waste.  Unless  the  cell  is  well  nourished,  decomposition  is 
slow  and  incomplete.  The  most  favourable  temperature  is  34° ;  the 
most  favourable  concentration,  8  per  cent. 

Of  the  fermentation  products,  carbonic  anhydride  is  the  simplest 
to  determine,  and  also  affords  the  most  trustworthy  results.  Cane- 
sugar  and  anhydrous  maltose  give  49*04  per  cent. ;  dextrose,  46*54  per 
cent,  of  carbonic  anhydride.  The  duration  of  the  fermentation  is  of 
course  dependent  on  the  variety  of  sugar.  Cane-sugar  requires  twice 
the  time  that  maltose  and  dextrose  do.  J.  P.  L. 

Estimation  of  Sugar  in  Beet.  By  A.  Petermann  and  others 
(Bied.  Centr.,  1888,  408 — 412). — Petermann,  having  carefully  examined 
all  the  best  methods  in  use,  states  that  (1)  the  rotatory  power  of  saccha- 
rose is  the  same  whether  the  solvent  be  water  or  60  per  cent,  alcohol; 
(2)  85  per  cent,  alcohol  removes  all  sugar  from  a  well-made  mash  of 
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roots  ;  (o)  a  solution  of  sugar  in  60  per  cent,  alcohol  is  not  decomposed 
at  the  boiling  point  of  the  solution  ;  (4)  25  to  50  grams  of  a  well- 
made  masli  may  be  considered  as  a  sufficient  quantity  in  which  to 
estimate  the  average  percentage  of  sugar;  (5)  those  methods  which 
depend  on  the  mixing  of  beet- juice  with  a  like  volume  of  absolute 
alcohol,  give  results  identical  with  those  obtained  by  the  ordinary 
methods ;  and  as  cold  alcohol  does  not  precipitate  the  non-saccharine 
matters,  this  modification  has  no  advantage  over  the  old  methods; 
(6)  the  percentage  of  sugar  obtained  by  digesting  or  extracting  the 
mash  with  alcohol  is,  on  the  average,  0*5  per  cent,  lower  than  that 
obtained  by  the  old  process  of  polarisation  ;  the  causes  of  this  error 
are  that  the  analysed  juice  is  not  the  natural  or  normal  juice,  non- 
saccharine  matters  are  present,  and  the  correcting  factor  0'95  is 
incorrect.  Pellet,  however,  comes  to  a  conclusion  opposite  to  that  of 
Petermann,  for  he  recommends  the  digestion  with  water  as  the  most 
correct,  convenient,  and  cheapest,  and  he  considers  that  even  after 
the  alcohol  has  been  in  contact  with  the  mash  for  half  an  hour, 
there  is  no  certainty  that  all  the  sugar  has  been  extracted,  in  fact  he 
finds  that  0'4  to  0"7  per  cent,  less  is  extracted  than  when  water  is 
employed,  and  when  digestion  has  been  allowed  for  an  hour,  the 
amount  extracted  is  the  same  as  when  digestion  with  water  has  pro- 
ceeded for  only  half  an  hour.  Pellet  recommends  the  following  pro- 
cedure :  52*1  grams  of  the  mash  for  the  German  polariser,  and  32*4 
for  the  French,  is  introduced  into  a  flask  marked  at  200  and  210  c.c, 
the  interval  between  being  graduated  to  0*5  c.c,  then  175  c.c.  of 
water  and  5  c.c.  of  lead  acetate  are  added,  the  flask  filled  up  to 
200  c.c.  with  water,  and  heated  for  half  an  hour  at  85 — 90°,  then 
cooled,  filled  up  to  201'5  c.c,  shaken,  and  filtered.  E.  W.  P. 

Reduction  of  a  Solution  of  Methyl- violet  by  Invert  Sugar. 

By  A.  WOHL  (Chem.  Gentr.,  1888,  739,  from  Zei"^.  Buh-Zuch.  IncL,  25, 
347 — -352). — This  test  for  minimal  quantities  of  invert  sugar  employed 
by  Ihl  (this  vol.,  p.  876)  has  been  submitted  to  further  experiment. 
It  is  found  that  the  time  required  for  decolorising  the  solution  becomes 
longer  as  the  solution  becomes  weaker,  and  that  it  is  also  dependent 
on  the  alkalinity  of  the  solution.  In  order  to  obtain  comparable 
results,  and  an  approximation  of  the  amount  of  invert  sugar  present, 
it  is  expedient  to  maintain  the  alkalinity  constant,  which  is  too 
tedious  for  practical  purposes.  Other  reducing  substances  which  occur 
in  raw  sugar,  and  which  are  not  precipitated  by  lead  acetate,  do  not 
decolorise  the  solution  during  the  short  time  it  is  boiled.  Ammonium 
salts  hinder  or  delay  the  reaction.  J.  P.  L. 

Estimation  of  Small  Quantities  of  Sugar  in  Urine.    By  A. 

Pollatschep:  (G/iem.  Gentr.,  188S,  768 — 769,  from  Beut.  Med. 
Wochensch.,  14,  354 — 355). — The  reaction  with  Fehling's  solution  is 
much  clearer  and  sharper  if  the  urine  is  first  shaken  with  good 
animal  charcoal  (prepared  with  hydrochloric  acid)  and  filtered.  The 
substances  which  hinder  the  reaction  are  thereby  removed.  As  a 
control  the  delicate  phenylhydrazine  test  should  be  used. 

J.  P.  L. 
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Detection  of  "  Saccharin."  Bj  C.  Schmitt  (Zeit.  anal.  Chem., 
27,  396—397,  from  Bep.  anal.  Chem.,  7,  37).— For  the  detection  of 
Fahlberg's  "  saccharin  "  by  converting  it  into  salicylic  acid,  it  is 
necessary  to  ensure  the  absence  of  tannin,  since  that  substance  also 
yields  traces  of  salicylic  acid  when  fused  with  sodium  hydroxide. 
The  insolubility  of  tannin  in  a  mixture  of  equal  parts  of  ether  and 
light  petroleum  furnishes  a  convenient  method.  If  salicylic  acid  is 
present,  its  amount  may  be  colorimetrically  determined  and  allowed 
for.  For  detecting  saccharin  in  wine,  100  c.c.  is  strongly  acidified, 
shaken  three  times  with  a  mixture  of  ether  and  light  petroleum,  the 
etbereal  extract  mixed  with  soda  solution  (not  potash),  evaporated  in 
a  silver  basin,  and  the  residue  fused  with  more  soda  for  half  an  hour 
at  250°.  The  melt  is  dissolved  in  water,  acidified  with  sulphuric  acid, 
and  shaken  with  ether.  The  residue  from  the  evaporation  of  the 
ether  is  tested  with  ferric  chloride  for  salicylic  acid,  M.  J.  S. 

Modification  of  the  Methyl- violet  Reaction  for  the  Detec- 
tion of  Free  Hydrochloric  Acid  in  Gastric  Juice.  By  G.  Kost 
(Chem.  Gentr.,  1888,  731,  from  Ge7itr.  Klin.  Med.,  9,  243—244).— 
Penzoldt  found  that  peptone  and  albumin  do  not  hinder  the  methyl- 
violet  reaction  if  they  are  first  precipitated  with  a  10  per  cent,  solu- 
tion of  tannin.  The  author  has  been  enabled  to  corroborate  this 
result  in  a  number  of  cases  of  cancer  of  the  stomach.  For  the  dia- 
gnosis of  carcinoma  of  the  stomach,  however,  the  modified  process 
does  not  appear  to  be  so  trustworthy  as  the  original  one.  It  is  at 
present  chiefly  of  theoretical  interest,  as  it  has  from  another  source 
led  to  a  confirmation  of  Cahn  and  von  Mering's  statements  regarding 
the  uncertainty  of  the  methyl- violet  test,  and  the  frequent  occurrence 
of  free  hydrochloric  acid  in  carcinoma  of  the  stomach.         J.  P.  L, 

Behaviour  of  some  Acids  towards  Chromic  Acid  and  Per- 
manganate. By  T.  Salzer  (Ber.,  21,  1910— 1911).— When  a  solu- 
tion of  citric  acid  is  coloured  pale-yellow  by  a  drop  of  potassium 
chromate  solution,  the  colour  remains  unchanged,  even  after  addition 
of  sulphuric  acid,  for  some  days.  A  solution  of  tartaric  acid  similarly 
treated  becomes  colourless.  The  presence  or  absence  of  ^  per  cent, 
of  tartaric  in  citric  acid  can  be  detected  by  extending  the  experiments 
over  some  hours. 

Formic,  acetic,  succinic,  and  benzoic  acids  behave  like  citric  acid, 
whilst  lactic  acid  decolorises  the  chromate.  Tannin  and  pyrogallic  acid 
produce  dark  colorations,  and  phenol  and  salicylic  acid  give  orange-red 
colorations. 

A  solution  of  O'l  giam  of  citric  acid  and  0*5  gram  of  sodium  car- 
bonate in  20  c.c.  of  water  when  treated  with  a  drop  of  a  solution  of 
potassium  permanganate  (1  :  500)  remains  coloured  ;  if  O'l  gram  of 
tartaric  acid  is  treated  in  a  similar  manner,  the  solution  becomes 
colourless  in  5  to  10  minutes  (compare  v.  Baeyer,  A7malen,  245,  103). 

N.  H.  M. 
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Refractive  Indices  of  the  Metals.  Bj  A.  Kundt  (A7in.  Phys. 
Chem.  [2],  34,  469 — 489). — Determinations  of  the  refractive  indices 
of  various  metals,  and  more  especially  silver,  have  been  made  by 
several  observers,  but  the  results  obtained  are  not  by  any  means 
concordant.  Quincke  made  use  of  various  interference  methods,  and 
Wernicke  of  an  absorptive  method  ;  Quincke's  different  determina- 
tions gave  very  different  results,  and  whilst  Wernicke  gives  a  value 
between  3  and  5  for  the  refractive  index  of  silver,  Yoigt  concludes 
from  the  same  experiments  of  Wernicke's,  that  its  value  is  about  0'25 
(Yoigt,  Ann.  Phys.  Chem.  [2],  23,  104  and  2595).  Beer  {Ann. 
Phys.  Chem.,  92,  402)  and  Voigt,  by  the  aid  of  both  Cauchy's  and 
Voigt's  theories,  have  also  calculated  the  velocity  of  light  in  various 
metals  from  reflection  experiments,  and  in  each  case  they  came  to  the 
conclusion  that  Snellius's  la,w  of  refraction  did  not  hold ;  the  author, 
however,  retains  the  definition  of  the  index  of  refraction  as  the  ratio  of 
the  velocity  of  light  in  a  vacuum  to  that  in  the  metal.  The  results 
obtained  by  Beer  and  by  Yoigt  agree  fairly  w^ell,  and  they  both  find 
that  the  index  of  refraction  is  less  than  unity  for  silver  and  gold, 
approximately  equal  to  unity  in  the  case  of  copper,  and  greater  for 
other  metals. 

All  these  observers  made  use  of  indirect  methods,  but  the  author 
having  overcome  the  difficulty  of  obtaining  prisms  of  the  various 
metals  sufficiently  thin  to  be  transparent,  measures  the  index  directly 
from  the  refraction  of  the  light  traversing  these  prisms. 

The  basis  of  each  prism  consisted  of  a  thin  platinised  glass  plate, 
the  platinum  deposit  being  so  uniform  that  no  variation  could  be 
detected  even  under  a  high  magnifying  power.  The  metallic  prisms 
were  formed  on  this  in  most  cases  by  electrolytic  deposition,  the 
method  adopted  being  to  place  a  thin  sheet  of  the  required  metal 
perpendicular  to  but  not  quite  touching  the  platinised  glass,  and  to 
use  this  plate  as  the  anode,  the  electrolytic  liquid  being  retained  as  a 
capillary  film  between  the  edge  of  the  metal  plate  and  the  glass.  In 
the  case  of  silver,  a  chemical  reduction  method  due  to  Quincke  was 
also  employed,  and  as  it  was  found  impossible  to  obtain  platinum 
prisms  by  electrolysis,  they  were  formed  by  placing  a  strip  of  platinum 
foil  perpendicular  to  the  glass  plate,  and  deflagrating  it  by  a  strong 
current,  when  it  was  deposited  in  a  double  wedge  upon  the  glass. 
The  prisms  were  carefully  tested  to  ensure  the  surfaces  being  truly 
plane,  by  examining  the  reflection  of  a  pair  of  fine  crossed  fibres,  and 
the  defective  ones,  which  amounted  to  a  large  proportion  of  the 
w^hole,  were  rejected. 

The  following  table  gives  the  mean  valups  obtained  for  the  relative 
coefficients  of  refraction  with  respect  to  air,  for  red,  white,  and  blue 
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light  respectively.     In  the  case  of  silver,  the  dispersion  was  too  small 
to  be  determined. 


Metal. 

Mean  values  of  ft. 

Red. 

White. 

Blue. 

Silver 

0-38 
0-45 
1-76 
1-81 
2-17 
2-61 

0-27 
0-58 
0-65 
1-64 
1-73 
2  01 
2-26 

Gold    

1-00 

0-95 

Platinum 

1-44 

Iron 

1-52 

Nickel 

1-85 
2-13 

The  table  shows  that  except  in  the  cases  of  silver,  which  gives  no 
appreciable  dispersion,  and  of  gold  and  copper,  in  which  the  dispersion 
is  normal,  all  the  metals  examined  produce  anomalous  dispersion. 

Some  experiments  were  made  with  prisms  formed  of  iodide  of  silver 
formed  by  iodising  a  silver  prism,  and  oxides  of  iron,  nickel,  bismuth, 
and  copper,  formed  by  heating  prisms  of  the  pure  metal  in  the  air. 
The  results  obtained  are  given  below. 


Talues  of  fi. 

Red. 

White. 

Blue. 

Iodide  of  silver 

Oxide  of  iron 

Oxide  of  nickel 

Oxide  of  bismuth  .... 
Oxide  of  copper 

1-78 
2  18 

2-63 

2-31 
2  11 
2-23 
1-91 

2-84 

2-36 
2-39 

3-18 

Prisms  formed  of  mixtures  of  platinum  and  gold  with  their  oxides 
were  also  experimented  on,  but  the  values  obtained  varied  con- 
siderably, owing  doubtless  to  variations  in  the  proportion  of  oxide 
present. 

The  results  of  the  experiments  appear  to  indicate  that  the  velocities 
of  light  in  different  metals  are  in  much  the  same  proportion  as  the 
conductivities  for  electricity  and  heat.  Thus  taking  the  velocity  in 
silver  as  100,  the  velocities  in  the  other  metals  are  as  below  : — • 


Silver. 

Gold. 

Copper. 

Platinum. 

Iron. 

Nickel. 

Bismuth. 

100 

71 

60 

15-3 

14-9 

12-4 

10-3 

which  correspond  very  closely  with  the  relative  electrical  con- 
ductivities, except  in  the  cases  of  copper  and  bismuth.  The  small 
value  obtained  for  copper  is  probably  due,  as  the  author  suggests,  to 
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tlie  unavoidable  presence  of  oxide,  wbicli  increases  the  value  of//,  and, 
as  is  well  known,  the  slightest  traces  of  oxide  largely  diminish  the 
electrical  conductivity.  In  the  case  of  bismuth,  the  authors  point  out 
that  all  the  determinations  of  electrical  conductivity  have  been  made 
with  crystalline  specimens,  for  which  the  conductivity  would  probably 
be  lower,  whilst  in  the  bismuth  prisms  used  in  these  experiments  no 
traces  of  crystalline  structure  was  observable. 

The  author  suggests  that  it  would  be  of  interest  to  further  test 
the  reality  of  the  correspondence  indicated,  by  endeavouring  to 
determine  whether  /t  increases  with  the  temperature,  in  which  case 
the  velocity  of  light  in  the  metal,  like  the  electrical  conductivity, 
would  diminish  with  increase  of  temperature,  aud  also  whether 
magnetisation  produces  any  effect  on  the  value  of  /*,  analogous  to  the 
different  electrical  conductivity  in  different  directions,  which  is  known 
to  be  produced  in  this  manner.  Gr.  W.  T. 

Molecular  Refraction  of  some  Bromine-derivatives  of 
Ethane  and  Ethylene,  and  the  present  Position  of  the  Landolt- 
Briihl  Theory.  By  R.  Weegmann  (Zeit.  physikal.  Ghem.,  2,  218 — 
240,  and  257 — 269). — These  researches  were  undertaken  with  the 
object  of  testing  the  theories  put  forward  by  Landolt  and  Briihl  of 
the  connection  between  molecular  refraction  and  chemical  constitu- 
tion, by  the  examination  of  a  series  of  substances  of  simple,  well- 
known  constitution,  but  with  high  specific  gravity  and  large  refrac- 
tive power,  such  as  the  bromine-derivatives  of  ethylene  and  ethane. 
The  following  table  contains  a  list  of  the  substances  examined, 
together  with  the  observed  density  d  at  20°  compared  with  that  of 
water  at  4°,  and  the  refractive  index  n  for  the  D  line  of  the  spectrum, 
and  a  temperature  of  20°. 


d. 


Ethylene  chloride , 

Ethvlidene  chloride 

Ethylene  bromide , 

Ethylidene  bromide 

Acetylene  tetrabromide  . . 
Acetylidene  tetrabromide 

Acetylene  dibromide 

Tribromethylene 

Vinyl  tribromide .   ^ . ,  . .  . 
Ethyl  bromide 

Aniline ,  -> 

Benzene 


C2H4CI2 . . 
C0H4CI2.. 
C;H4Bro. . 
C2H4Bro. . 
CgHaBrl.. 
C2H.,Br4. . 
C2H2Br2. . 
CsHBrs  . . 

CgHgBrg.  . 

CoH^Br  . . 


C6H7N 
CfiHfi  . . 


25014 

17503 
17681 
05545 
96725 
87482 
22889 
68762 
57896 
45554 


1 •02?04 
0-87907 


144387 
416785 
537888 
512767 
637951 
627721 
543668 
599195 
589022 
423865 


5S6321 
501442 


35625 
35623 
34311 
34314 
33739 
35515 
39949 
38881 
33868 
34138 


34812 

02886 


The  refractive  index  of  each  substance  was  also  measured  for  the 
lines  K,  oc,  ^,  and  7,  and  for  temperatures  from  below  10°  to  above 
30°.  The  last  column  of  the  table  contains  the  value  of  the  second 
constant  B  in  Cauchy's  dispersion  formula  calculated  from  Ua  and  Tiy, 
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and  may  be  taken  as  a  measure  of  the  dispersive  power,  divided,  in 
order  to  free  it  from  the  influence  of  the  density,  by  d.  This  gives 
to  some  extent  a  measure  of  the  influence  of  constitution  on  the 
dispersion,  and  it  is  of  interest  that  those  substances  containing  a 
double  bond  give  a  nearly  constant  value  of  about  04,  while  the  rest 
vary  from  034  to  0*36.  In  other  respects,  Cauchy's  formula  was 
wholly  unsatisfactory  as  an  interpolation  for  refraction  of  different 
wave-lengths.  The  dispersion  formula  of  Ketteler  gave  somewhat 
better  results. 

The  specific  refraction  as  given  by  both  the  formulas  (n  —  l)/^i  and 
(n^  —  V)l{n^  +  2)(i  was  calculated  for  each  substance  for  the 
temperatures  10°,  20°,  and  30°,  and  from  this  the  mc^lecular  refraction. 
The  specific  refraction  is  not  absolutely  constant  for  the  same 
substance,  for  the  values  given  by  the  n  formula  decrease  slightly  with 
temperature,  whilst  those  of  the  n^  formula  increase.  This  increase 
or  decrease  affects  only  the  fourth  decimal  place  for  the  20°  interval 
examined  with  either  of  the  above  formulae;  to  three  places  of 
decimals,  therefore,  the  constancy  holds  for  this  interval.  The 
molecular  refraction  gives  values  on  the  whole  confirmatory  of  the 
Landolt-Briihl  theory.  Differences  which  appear  between  the  calcu- 
lated values  and  those  observed,  may  to  some  extent  be  explained  by 
the  want  of  constancy  in  the  specific  refraction,  although  probably 
chiefly  due  to  the  influence  of  dispersion.  It  is  also  found  that  of 
two  isomeric  substances  the  normal  one  always  gives  the  smaller 
value  for  the  specific  refraction  calculated  by  the  n^  formula.  The 
two  groups,  acetylene  dibromide,  C2H2Br2,  ethylene  or  ethylidene 
bromide,  C2lIiBr2,  and  tribrom ethylene,  C2HBr3,  vinyl  tribromide, 
C2H3Br3,  form  exceptions  to  the  rule  that  substances  containing  a 
double  bond  have  a  specific  refraction  greater  than,  or  at  least  equal 
to,  that  of  compounds  containing  two  additional  hydrogen-atoms 
without  the  double  bond.  The  atomic  refraction  of  bromine 
calculated  from  the  ria.  values  is  for  the  n  formula  15'38,  and  for  the 
n^  formula  883,  as  means  of  the  experiments.  H.  C. 

Luminescence  of  Pyrogallol.  By  P.  Lenard  and  M.  Wolf 
{Ann.  Fhijs.  Chem.  [2],  34,  918— 925).~-The  authors,  without 
knowing  of  the  similar  observations  previously  made  by  Eder 
(Photogr.  Mitt.,  No.  344),  observed  that  when  a  photographic  plate 
after  development  with  an  Eder  potash  developing  solution,  or  with  a 
soda  developer  after  previous  washing  w^ith  a  solution  of  alum, 
becomes  distinctly  luminous  and  remains  so  for  a  couple  of  minutes  or 
so.  The  phenomenon  appeared  to  them  to  be  of  sufficient  interest  to 
call  for  further  investigation,  and  a  number  of  experiments  made 
wnth  a  view  of  determining  the  origin  of  the  luminosity  are  described 
in  the  paper. 

As  the  phenomenon  was  found  not  to  be  a  case  of  true  phosphor- 
escence, they  call  it  "  luminescence." 

From  their  investigation,  they  arrived  at  the  conclusion  that  the 
phenomenon  is  due  to  both  pyrogallol  and  oxygen  being  condensed  on 
the  surface  of  the  freshly  precipitated  alumina,  resulting  in  rapid 
oxidation. 
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In  general  tlie  luminosity  was  not  observed  wlien  sodium  sulphide 
was  not  present,  but  they  found  that  a  feeble  luminescence  could  even 
then  be  produced  by  saturating  potassium  pyrogallate  with  pure 
oxygen  and  then  adding  a  solution  of  alum.  From  this  and  other 
experiments  they  conclude,  that  the  part  played  by  the  sodium 
sulphide  is  to  delay  the  oxidation  until  the  pyrogallol  and  oxygen 
have  been  brought  into  close  contact  in  the  pores  of  the  precipitated 
alumina.  G.  W.  T. 

Fluorescence  of   Ferruginous   Calcium   Oxide.      By  L.    de 

BoiSBAUDRAN  (Compt.  rend.,  106,  1708 — 1710). — If  calcium  car- 
bonate is  mixed  with  a  small  quantity  of  ferric  nitrate  and  strongly 
heated,  the  calcium  oxide  obtained  shows  a  green  fluorescence,  which 
is  sometimes  very  intense,  but  gives  no  definite  spectrum.  With  only 
a  few  tenths  of  a  per  cent,  of  ferric  oxide,  the  green  fluorescence  is 
well  developed,  and  is  less  blue  than  that  obtained  in  presence  of 
copper.  As  the  proportion  of  ferric  oxide  is  reduced,  the  fluorescence 
gradually  changes  to  that  of  pure  calcium  oxide.  Similar  results 
were  obtained  with  ferric  nitrate  which  had  been  purified  by  means 
of  hydrogen  sulphide.  There  can  be  no  doubt  that  this  green  fluor- 
escence is  really  due  to  iron  and  not  to  copper.  0.  H.  B. 

Degree  of  Oxidation  of  Chromium  and  Manganese  in 
Fluorescent  Mixtures.  By  L.  de  Boisbaudean  (Compt.  rend.,  106, 
1781 — 1784). — The  green  fluorescence  shown  by  calcium  oxide  con- 
taining chromium  is  replaced  by  a  white  fluorescence  if  the  mixture  is 
strongly  heated  in  a  current  of  hydrogen.  It  is  not  due  either  to  copper 
or  to  iron,  and  the  fluorescence  of  calcium  oxide  containing  lead  is 
pale-yellow.  All  the  specimens  of  calcium  oxide  which  show  this 
green  fluorescence  contain  more  or  less  chromium  in  the  form  of 
chromate.  C.  H.  B. 

Photochromatic  Properties  of  Silver  Chloride.  By  G.  Staats 
(Ber.,  21,  2199— 2200).— The  author  endeavoured  to  isolate  the 
coloured  substances  formed  on  silver  plates  when  the  latter  are  treated 
with  ferric  chloride  covered  with  variously  coloured  glasses,  and 
exposed  to  sunlight  (compare  Abstr.,  1887,  1671).  Carey  Lea's 
method  (this  vol.,  p.  1)  was  employed,  but  photo-red  was  obtained  in 
all  cases.  Photo-red  is  produced  when  a  silver  plate  of  any  colour  is 
warmed.  As  soon  as  the  superficial  layer  of  the  colour  is  treated  with 
solvents,  the  colour  is  destroyed,  but  when  very  thin  plates  of 
chemically  pure  silver  are  treated  with  a  solution  of  ferric  chloride 
on  one  side  only,  then  exposed  in  the  usual  manner  until  the  red  and 
violet  colours  appear,  and  finally  dissolved  in  nitric  acid,  both  the  red 
and  violet  separate  unchanged  in  thin  plates,  which  are  generally 
bounded  by  straight  lines. 

The  separated  silver  chloride  which  has  not  been  coloured  is  built> 
up  of  small  yellow  plates.  F.  S.  K. 

Constant  Battery  with  a  Negative  Electrode  of  Carbon. 

By  Fabtngi  and  Faekas   (Compt.  rend.,  106,   1597 — 1598). — In  this 
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battery  the  negative  electrode  consists  of  carbon  and  the  positive 
electrode  of  platinum,  and  there  are  two  electrolytes,  namely,  fused 
sodium  or  potassium  hydroxide,  and  the  product  of  the  action  of 
fused  sodium  hydroxide  on  platinum,  Na<0,Pt02  +  6H2O,  or 
2Pt(0H),0Na  -f  3H2O.  The  latter  compound  covers  the  internal 
surface  of  a  small  platinum  capsule,  which  is  then  filled  with  sodium 
hydroxide,  previously  fused  in  a  silver  dish.  A  small  gas  flame  serves 
as  a  source  of  heat,  and  an  electrode  of  gas  carbon  is  immersed  in  the 
fused  sodium  hydroxide,  the  whole  apparatus  being  protected  from 
draughts,  &c,,  by  a  screen.  When  the  circuit  is  completed  the  electro- 
motive force  quickly  reaches  a  certain  value,  and  the  action  then 
becomes  stationary.  The  electromotive  force  varies  in  the  same  direc- 
tion as  the  temperature  in  the  neighbourhood  of  the  carbon,  and  in 
the  opposite  direction  in  the  neighbourhood  of  the  platinum,  and, 
other  conditions  being  equal,  the  intensity  of  the  latter  is  greater  than 
that  of  the  former.  When  the  two  temperatures  are  equal,  the  electro- 
motive force  varies  in  the  same  direction  as  the  temperature.  When 
the  variations  in  the  height  of  the  flame  are  small,  and  the  loss  of 
fused  sodium  hydroxide  does  not  exceed  a  certain  limit,  the  variations 
in  the  electromotive  force  are  inappreciable.  Sudden  and  consider- 
able variations  in  the  external  resistance  of  the  circuit  produce  only 
very  brief  temporary  variations  in  the  difference  of  potential  between 
the  two  electrodes.  C.  H.  B. 

Use  of  Magnesium  in  Primary  Batteries.  By  C.  Heim 
(Electrotechnische  Zeitschrift,  8,  472—476,  and  517— 524).— These 
investigations  were  undertaken  with  a  view  to  utilise  magnesium 
practically  for  primary  batteries  for  laboratory  use,  as  recently 
invented  methods  of  manufacture  enable  it  to  be  produced  at  a  much 
lower  cost  than  formerly. 

The  temperature  of  observation  was  in  every  case  between  17°  and 
21°.  The  following  solutions  were  used  throughout  the  experiments; 
the  specific  gravities  being  determined  at  a  temperature  of  15°. 
Dilute  sulphuric  acid,  1*026 ;  magnesium  sulphate,  1"223 ;  mag- 
nesium chloride,  1*170;  sodium  chloride,  1*155;  copper  sulphate, 
1*187. 

The  values  of  the  E.M.F.  given  by  a  zinc-magnesium  couple  in  a 
single  fluid  were  in  volts  : — 

In  sulphuric  acid,  0*876;  in  magnesium  sulphate,  0*784;  in  mag- 
nesium chloride,  0*769  ;  in  sodium  chloride,  0*616. 

The  values  of  the  E.M.F.  obtained  by  replacing  the  zinc  in  a 
Daniell,  Bunsen,  dichromate,  and  Leclanche  cell  respectively  are 
given  opposite,  the  E.M.F.  of  the  normal  cell  being  given  for  com- 
parison. 

The  dichromate  solution  consisted  of  92  parts  potassium  dichro- 
mate, 172  parts  sulphuric  acid,  and  900  parts  water,  as  used  by 
Bunsen.  At  15°  its  specific  gravity  was  1*140.  The  specific  gravity 
of  the  concentrated  solution  at  the  same  temperature  was  1*261. 

Of  the  different  cells  experimented  Avith,  the  only  ones  found  to  be 
of  practical  value  were  the  modifications  of  the  Bunsen  and  Leclanche 
cells,  in  which  magnesium  in  a  solution  of  its  sulphate  or  chloride  was 
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Name  of 
cell. 

Anode. 

Liquid  or  mix- 
ture surround- 
ing anode. 

Kathode. 

Liquid  sur- 
rounding 
kathode. 

E.M.F. 
in  volts. 

Danicll 

Copper  . . 

Copper       sul- 
phate 

Zinc    

Dilute     sul- 
phuric acid 

1-183 

Magnesium . 

,, 

2-033 

» 

5» 

55 

Magnesium 
sulphate 

1-930 

Bunsen 

Arc  lamp 

Nitric  acid  con- 

Zinc     

Dilute     sul- 

1-991 

carbon 

taining       68 
p.  c.  of  acid 

phuric  acid 

j> 

5) 

Magnesium  . 

„ 

2-888 

}) 

» 

»5 

Magnesium 
sulphate 

2-863 

>) 

» 

5> 

Magnesium 
chloride 

2-910 

»> 

55 

55 

Sodium 
chloride 

2-709 

Dichroniate  . 

Arc  lamp 

Dichromate  so- 

Zinc     

Dichromate 

2-000 

carbon 

lution 

solution 

,, 

Magnesium  . 

» 

2-952 

55 

55 

Zmc    

Magnesium . 

Dilute     sul- 
phuric acid 

2-110 
2-980 

55 

" 

15 

Magnesium 
sulphate 

2-900 

55 

» 

55 

Magnesium 
chloride 

2-970 

55 

Concentrated 
dichromate 
solution 

n 

Dilute     sul- 
phuric acid 

3-042 

>5 

55 

»» 

Magnesium 
sulphate 

2-971 

55 

55 

55 

Majjnesium 
chloride 

3-046 

Leclanche   . . 

Carbon  . . 

Mixture  of  coke 
and  mangan- 
ese     dioxide 
in  small  grains 

Zinc    

Ammonium 
chloride 

1-587 

55 

,, 

Magnesium . 

„ 

2-219 

5> 

>5 

55 

Magnesium 
sulphate 

2-334 

55 

55 

5> 

Magnesium 
chloride 

2-36^ 

5) 

» 

55 

Sodium 
chloride 

2-151 

substituted  for  zinc  in  dilute  sulphuric  acid.  Of  these  two  solutions, 
the  chloride  is  preferable,  chiefly  on  account  of  its  specific  conductivity 
beiuo-  about  three  times  that  of  the  sulphate.  In  the  Bunsen  cell,  the 
initial  E.M.F.  is  slightly  higher  with  the  chloride  than  with  the 
sulphate,  but  it  does  not  remain  quite  so  constant.  In  the  Leclanche 
cell,   the  initial   E.M.F.  is  again  slightly  higher  with  the  chloride, 
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but  it  also  remains  much  more    constant   than   when    the   sulphate 
is  used. 

The  tables  given  below  show  the  relative  behaviour  of  these  and 
the  normal  cells  of  equal  dimensions.  T  is  the  time  in  hours  from 
the  closing  of  the  circuit,  E  the  E.M.F.  in  volts,  R  the  internal 
resistance  in  ohms,  and  C  the  current  in  amperes  through  an  external 
resistance  adjusted  to  give  as  nearly  as  possible  an  initial  current  of 
1  ampere. 


Normal  and  Modified  Bunsen  Cells. 

Zinc  in 

dilute  8u 

Iphuric 

Magnesium  in  mag- 

Magnesium in  mag- 

T. 

acid. 

nesium  sulphate. 

nesium  chloride. 

E. 

E. 

C. 

E. 

E. 

C. 

E. 

E. 

C. 

0 

1-931 

0-35 

1-081 

2-809 

0-55 

1-015 

2-826 

0-41 

1028 

0-5 

1-853 

0-18 

1-162 

2-725 

0-46 

1-035 

2-705 

0-28 

1040 

1 

1-841 

0-16 

1-131 

2-701 

0-45 

1-030 

2-647 

0-23 

1030 

2 

1-837 

0-15 

1  117 

2-661 

0-54 

0-982 

2-589 

0-21 

1-014 

3 

1-827 

0-15 

1-147 

2-600 

0-54 

0-960 

2-587 

0-26 

0-989 

4 

1-828 

0-16 

1-130 

2-565 

0-53 

0-961 

2-570 

0-29 

0-976 

6 

1-817 

0-18 

1113 

2-532 

■0-50 

0-952 

2-522 

0-35 

0-934 

7 

1-808 

0-19 

1-095 

2-519 

0-52 

0-944 

2-497 

0-37 

0-922 

8 

1-803 

0-21 

1-092 

2-492 

0-49 

0-940 

2-487 

0-42 

0-894 

9 

1-798 

0-23 

1-050 

2-488 

0-50 

0-934 

2-470 

0-44 

0-891 

Normal  and  Modified  Leclancha  Cells. 


Zinc  in  ammonium 

Magnesium  in  mag- 

Magnesium in  mag- 

T. 

chloride. 

nesium  sulphate. 

nesium  chloride. 

E. 

E. 

C. 

E. 

E. 

C. 

E. 

E. 

C. 

0 

1-646 

2-4 

0 -1019 

2-300 

3-8    0-1013 

2-306 

2-5 

0-1009 

0-5 

1-451 

1-1 

0 -0977 

2 

199 

3-2 

0  -0991 

2-222 

2-2 

0-0988 

1 

1-428 

1*1 

0 -0960 

2 

152 

3-1 

0  -0976 

2-180 

2  2 

0 -0970 

2 

1-396 

1-1 

0-0940 

2 

150 

3-5 

0  -0954 

2-157 

2-2 

0  -0960 

3 

1-368 

0-95 

0-0930 

2 

072 

31 

0  -0939 

2-132 

2-2 

:0-0951 

4 

1-355 

0-91 

0-0924 

2 

047 

31 

0  -0925 

2-120 

2-2 

0 -0945 

6 

1-333 

0-85 

0-0910 

2 

014 

^•2 

0  0906 

2  098 

2-3 

0  -0933 

7 

1-323 

0-84 

0 -0907 

2 

006 

3-4 

0  -0897 

2-090 

2-2 

0  -0930 

8 

1-306 

0-72 

0  0900 

1 

994 

3-4 

0  -0891 

2-090 

2-2 

0  -0927 

9 

1-309 

0-81 

0  -0895 

1-983 

3-4 

0-0886 

2-074 

2-2 

0  -0927 

These  modifications  of  the  Bunsen  cell  are  suitable  for  use  where  a 
strong  current  is  often  required  for  a  moderate  time,  and  the  modifica- 
tions of  the  Leclanche  where  a  high  and  constant  E.M.F.  is  required 
to  give  a  small  current  through  a  large  resistance.  Gr.  W.  T. 
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Determination  of  the  Potential  Differences  between  Mercury 
and  Electrolytes.  By  R.  Blondlot  and  E.  Bichat  (Zeif.  physikal. 
Ghem.,  2,  98 — 99). — Reply  to  objections  raised  by  Ostwald  against  the 
accuracy  of  the  authors'  method  of  experimenting,  in  which,  while 
admitting  that  the  method  devised  by  the  latter  is  easier  of  perform- 
ance and  leads  to  better  results,  their  own  is  defended  in  point  of 
accuracy.  H.  C. 

Electrolysis  with  Alternating  Currents.  By  G.  Maneqvrier 
and  J.  Chappuis  (Compt  rend.,  106,  1719-1722;  and  107,  37—40). 
— When  an  alternating  current  is  passed  through  an  ordinary  volta- 
meter containing  acidulated  water,  there  is  usually  no  appreciable 
decomposition.  If,  however,  electrodes  of  very  slender  platinum  wire 
are  used  in  place  of  platinum  plates,  there  is  an  immediate  and  abun- 
dant evolution  of  gas.  For  a  given  intensity  of  current  there  is  a 
particular  area  of  surFace  of  electrode  from  which  no  gas  is  evolved, 
or  in  other  words,  with  which  no  electrolysis  takes  place,  but  if  the 
surface  is  gradually  reduced  by  reducing  either  the  length  or  breadth 
of  the  electrode,  evolution  of  gas  begins,  and  is  greater  the  greater 
the  reduction  of  surface.  Conversely,  for  an  electrode  with  a  given 
surface  there  is  a  particular  intensity  of  current  below  which  there  is 
no  evolution  of  gas.  Above  this  limit  electrolysis  takes  place,  and 
increases  with  the  intensity  of  the  current.  The  gas  evolved  has  the 
same  composition  in  all  cases,  but  the  proportion  of  oxygen  is  less  than 
one-third  of  the  total  volume.  Ozone  is  produced  in  considerable 
quantity  at  both  electrodes,  notwithstanding  the  presence  of  hydrogen. 
The  pioportion  varies  with  the  intensity  of  the  current,  and  also 
with  the  form  of  the  electrodes. 

The  simultaneous  presence  of  ozone  and  hydrogen  at  the  electrodes 
points  to  their  reconversion  into  water,  and  with  platinum  electrodes 
a  determining  cause  is  to  be  found  in  the  condensing  power  of  the 
surface  of  the  metal,  the  condensing  action  being  proportional  to  the 
area  of  surface. 

With  copper  electrodes  there  is  no  evolution  of  gas,  even  when  the 
intensity  of  current  is  sufficient  to  produce  electrolysis  with  platinum 
electrodes,  but  the  surface  of  the  copper  becomes  covered  with  reduced 
copper,  and  hence  it  is  evident  that  the  ozone  converts  the  copper 
into  oxide,  and  the  latter  is  reduced  by  the  hydrogen.  If  copper  wire 
is  employed  for  the  electrodes  there  is  evolution  of  gas,  but  the  action 
soon  ceases,  since  the  wire  disintegrates  and  falls  to  the  bottom  of 
the  voltameter  in  the  form  of  reduced  copper. 

Mercury  electrodes  with  a  large  surface  cause  a  slight  evolution  of 
hydrogen,  and  the  surface  of  the  metal  becomes  covered  with  mer- 
curous  sulphate.  Under  similar  conditions  a  continuous  current 
gives  mercuric  sulphate. 

It  is  evident  from  these  observations  that  the  primary  and  secondary 
reactions  with  alternating  currents  are  very  different  from  those 
obtained  with  direct  currents. 

When  an  alternating  current  of  2*5  amperes  is  passed  through  a 
voltameter  with  platinum  electrodes  containing  a  solution  of  copper 
sulphate,  there  is  considerable  development  of  heat,  but  no   electro- 


1006        .   ABSTRACTS  OF  CHEMICAL  PAPERS. 

lysis.  If,  however,  the  electrodes  are  reduced  to  0*1  mm.  diameter 
and  20  mm.  in  length,  gas  is  evolved,  and  copper  is  deposited.  The 
same  phenomena  are  observed  with  electrodes  of  copper,  but  the 
latter  are  gradually  converted  into  spongy  reduced  copper,  the  metal 
being  alternately  oxidised  and  reduced. 

In  electrolysis  with  alternating  currents,  a  condition  of  equilibrium 
is  always  possible  between  the  velocity  of  electrolytic  decomposition 
and  the  velocity  of  recombination  of  the  constituents  of  the  electro- 
lytes. The  chief  cause  tending  to  increase  the  rate  of  decomposition 
is  the  intensity  of  the  current.  The  electrodes  may  also  exert  con- 
siderable influence  either  by  taking  part  in  the  chemical  change  or 
by  reason  of  their  physical  properties.  Other  conditions  being  equal, 
the  frequency  of  alternation  of  the  current  is  an  important  factor.  If 
the  alternations  are  comparatively  slow,  there  is  sufficient  time  for  the 
products  of  decomposition  to  diffuse  away  from  the  immediate  neigh- 
bourhood of  the  electrodes,  and  therefore  out  of  the  sphere  of  possible 
recombination. 

By  means  of  a  dynamo  with  separate  excitation,  the  authors  were 
able  to  vary  the  rate  of  alternation  of  a  current  whilst  keeping  its 
i  iitensity  constant.  In  one  experiment  the  intensity  of  the  current 
was  adjusted  so  that  with  2000  alternations  per  minute  there  was  no 
electrolysis  of  acidified  water,  but  if  this  was  reduced  to  1500,  there 
was  an  abundant  evolution  of  gas.  In  another  case  there  was  a 
regular  evolution  of  gas  with  2000  alternations  per  minute,  but 
when  this  was  increased  to  2600,  decomposition  ceased.  Similar 
effects  are  produced  by  varying  the  superficial  area  of  the  electrodes. 

C.  H.  B. 
Alternate  Current  Electrolysis.  By  W.  E.  Ayrtox  and 
J.  Perry  {Electrician,  21,  299 — 300). — This  paper  contains  an 
account  of  some  detailed  experiments  made  under  the  authors'  direc- 
tion by  Messrs.  Raine,  Lamb,  Smith,  and  Priest,  and  was  published  in 
its  present  fragmentary  form  in  connection  with  the  paper  recently 
communicated  to  the  French  Academy  by  Maneuvrier  and  Chappuis 
(preceding  Abstract). 

The  authors  state  that  with  an  ordinary  voltameter  no  evolution  of 
gas  is  as  a  general  rule  observed  with  alternate  currents.  In  the 
Central  Institution  experiments,  on  the  contrary,  alternate  currents 
passed  through  an  ordinary  Hoffmann  voltameter  containing  a  33  per 
cent,  solution  of  sulphuric  acid,  always  caused  an  evolution  of  gas. 
The  gas  comes  off,  as  far  as  can  be  seen,  from  the  wires  instead  of 
from  the  plates,  as  with  direct  currents,  and  the  liquid  is  found  to 
get  rapidly  hot,  showing  that  there  must  be  a  good  deal  of  decompo- 
sition and  recomposition  of  the  gases.  An  alternate  current  of 
3  amperes  passing  through  a  Yarley  resistance,  made  of  flexible 
carbon  cloth,  in  circuit  with  the  voltameter,  was  found  to  heat  the 
former  much  more  than  a  direct  current  of  the  same  strength.  This 
was  probably  due  to  the  rapid  decomposition  and  recomposition  of 
the  moisture  on  the  cloth. 

According  to  Maneuvrier  and  Chappuis,  a  current  density  of  at 
least  3  amperes  per  sq.  cm.  is  requisite  to  produce  visible  decomposi- 
tion, whilst  according  to  these  experiments  a  current-density  of  less 
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than  one-tbird  of  this,  counting  only  one  surface  of  each  plate,  or 
one-sixth,  counting  both  surfaces,  is  required,  unless  practically  the 
whole  of  the  current  is  to  be  supposed  to  pass  from  wire  to  wire, 
and  none  to  leave  the  plates. 

The  rate  of  alternation  in  the  experiments  was  about  10,080  per 
minute. 

When  the  speed  of  the  dynamo  was  increased,  thereby  increasing 
the  rate  of  alternation,  the  decomposition  became  much  less,  although 
the  current  at  the  same  time  increased  from  3  to  4|  amperes.  The 
speed  was  then  lowered  until  the  current  was  again  3  amperes,  but 
the  decomposition  was  still  much  less  than  in  the  first  case,  while  gas 
was  evolved  about  twice  as  fast  at  one  electrode  as  at  the  other,  the 
former  consisting  of  nearly  pure  hydrogen,  and  the  latter  of  an  explo- 
sive mixture.  When  the  same  voltameter  was  used  again,  gas  came 
off  freely  from  one  electrode  and  not  from  the  other,  and  when  the 
dynamo  terminals  were  reversed,  the  gas  continued  to  come  off  only 
from  the  same  electrode  as  before.  When  a  direct  current  was  used, 
gas  came  off  freely  from  both  electrodes,  but  on  passing  an  alternate 
current  again,  the  same  thing  occurred  just  as  before. 

In  some  further  experiments  with  about  10,000  alternations  per 
minute,  it  was  found  that  one  electrode,  say  P,  was  better  able  to  produce 
visible  decomposition  than  the  other,  Q.  The  superiority  of  P  over  Q 
was  gradually  diminished  by  sending  a  direct  polarising  current  from 
Q  to  P  through  the  voltameter,  and  finally  the  superiority  was  reversed. 
When  the  direct  polarisation  current  was  reversed  P  gradually 
regained  its  superiority.  With  an  alternate  current  of  2J  amperes, 
and  a  direct  polarising  current  of  6  amperes,  it  was  found  possible  to 
cause  the  former  to  produce  rapid  decomposition  at  either  of  the 
electrodes  at  will,  and  no  visible  decomposition  at  the  other  electrode, 
by  previously  sending  for  some  time  the  6  ampere  current  through 
the  liquid  from  that  electrode  at  which  subsequent  decomposition  by 
the  alternate  current  was  desired. 

It  seems,  therefore,  that  a  deposition  of  hydrogen  on  a  platinum 
electrode  hinders,  and  may  even  stop  altogether  all  visible  decomposi- 
tion by  an  alternate  current,  while  a  deposition  of  oxygen  on  the 
other  electrode  does  not  hinder,  but  may  even  favour  visible 
decomposition. 

Further  it  appears  that  although  the  direct  polarising  current  may 
be  strong  enough  to  produce  rapid  decomposition,  the  gases  so  pro- 
duced do  not  affect  in  any  marked  way  the  subsequent  relative 
decomposition  produced  at  the  two  electrodes  by  an  alternate  curre"nt, 
when  the  alternate  current  exceeds  some  particular  strength 
relatively  to  that  of  the  previous  direct  polarising  current. 

G.  W.  T. 

Electrolysis  of   Solutions    of   Potassium    Hydroxide.      By 

G.  Beeson  and  A.  Destrem  (Gompt.  rend.,  106, 1794 — 1797). — When 
a  solution  of  potassium  hydroxide  is  electrolysed  with  platinum 
electrodes,  the  volume  of  the  oxygen  evolved  is  always  less  than  half 
that  of  the  hydrogen,  and  the  liquid  near  the  positive  electrode  gives 
the  reactions  for  hydrogen  peroxide.     With  a  positive  electrode  of 


1008  ABSTRACTS  OF  CHEMICAL  PAPERS. 

copper,  a  50  per  cent,  solution  of  potash,  and  a  current  of  0*06  ampere, 
the  extremity  of  the  copper  electrode  blackens  as  soon  as  the  circuit 
is  closed,  and  a  blue  cupropotassium  solution  falls  from  it  to  the 
bottom  of  the  voltameter.  This  black  coating  gradually  spreads  over 
the  surface  of  the  electrode,  and  as  soon  as  it  is  completely  covered, 
there  is  an  evolution  of  gas,  and  the  resistance  of  the  electrolyte 
increases  by  about  50  per  cent.  The  black  layer  of  oxide  gradually 
dissolves,  forming  a  cupropotassium  solution,  and  the  perfectly  clean 
copper  electrode  then  behaves  exactly  like  platinum.  If  the  circuit 
is  broken,  and  then  quickly  closed  again,  the  electrode  continues  to 
behave  like  platinum,  but  if  there  is  a  considerable  interval  of  time 
before  the  circuit  is  again  completed,  the  black  layer  is  again  formed 
on  the  copper,  and  the  series  of  phenomena  is  repeated.  It  would 
seem,  therefore,  that  the  insolubility  of  the  copper  is  due  to  the  for- 
mation of  a  layer  of  gas  on  the  surface  of  the  electrode. 

For  the  same  current  and  the  same  liquid,  the  time  which  elapses 
before  the  electrode  is  covered  with  oxide,  and  the  evolution  of  oxygen 
begins,  is  proportional  to  the  surface  of  the  electrode,  a  fact  which  is 
readily  illustrated  by  inclosing  in  the  same  circuit  two  voltameters, 
in  one  of  which  the  positive  electrode  is  a  copper  plate,  and  in  the 
other  a  copper  wire.  For  a  given  solution  and  a  given  electrode,  the 
time  is  shorter  the  greater  the  intensity  of  the  current.  With  weak 
currents,  the  layer  of  oxide  does  not  dissolve.  The  time  is  also 
shorter  the  weaker  the  potash  solution.  C.  H.  B. 

Determination  of  the  Size  of  the  Molecules  of  Salts  from  the 
Conductivity  of  their  Aqueous  Solutions.  By  P.  Waldex  (Zeif. 
physikal.  Chem.,  2,  49 — 77). — In  continuation  of  the  author's 
researches  on  the  above  (this  vol.,  p.  891),  it  appears  from  the 
examination  of  the  sodium  salts  of  arsenious  acid,  that  a  tribasic  acid 
does  not  exist,  salts  of  the  form  As(0Me')3  being  basic  salts,  and  that 
arsenious  acid  in  solution  behaves  as  a  dimeta-acid,  having  the 
molecular  formula  (  AsO'OH)2.  It  is  shown  that  mono-  and  bi-sodium 
arsenates,  both  of  which  exist  as  such  in  solution,  are  converted 
respectively  by  heating  wholly  into  the  meta-  and  pyro-arsenates. 
Trisodium  arsenate  is  unstable  in  solution,  and  decomposes  with  rising 
dilution.  In  arsenic  acid,  as  in  phosphoric  acid,  the  three  hydrogen 
atoms  are  of  unequal  value.  The  monosodium  salt  is  strongly  acid, 
the  bisodium,  which  appears  to  be  the  normal  salt,  is  neutral,  and  the 
trisodium  is  basic. 

Hydrofluoric  acid  does  not  exist  as  bibasic  acid,  H2F2,  in  dilute  solu- 
tion, but  as  the  simple  molecule  HF,  and  the  acid  fluorides  are  decom- 
posed into  normal  salt  and  free  acid.  Chloric,  bromic,  and  also 
iodic  acid  are  monobasic,  the  so-called  acid  iodates  not  existing  in 
solution.  Measurements  with  periodates  show  that  of  these  only  the 
mono-salt  is  stable,  both  sodium  periodate  and  perchlorate  being  salts 
of  monobasic  acids.  Increasing  the  amount  of  alkali  results  in  the 
formation  of  unstable  and  basic  salts. 

The  salts  of  the  bibasic  chromic  acid  are  less  stable  than  the 
isomorphous  sulphates,  but  are  better  conductors.  Acid  salts  of  the 
form  R'HCrOi  do  not  exist.     Di-  and  tri-chromates  are  unstable,  and 
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do  not  exist  undecomposed  in  solution.  Platinocjanic  and  platino- 
chloric  acids  are  bibasic,  the  salts  being  atomic  and  not  molecular 
compounds.  Salts  of  the  form  R'HPtCji  do  not  exist  in  solution, 
but  separate  into  neutral  salt  and  free  acid.  Chromicyanic  is  analogous 
to  ferri cyanic  acid  and  tribasic.  H.  C. 

Chromic  Acid.  By  W.  Ostwald  (Zeit.  physihal.  Chem.,  2,  78 — 
80). — The  results  of  Walden's  researches  on  chromic  acid  (pre- 
ceding Abstract)  show  that  it  cannot  be  included  in  the  list  of  ordi- 
nary mono-  or  bi- basic  acids,  and  this  together  with  the  high 
conductivity  of  its  solutions,  which  appears  from  the  very  slight 
increase  with  rising  dilution  to  be  near  its  maximum,  and  genera] 
considerations  of  its  behaviour,  lead  the  author  to  conclude  that  in 
nqueous  solution  the  acid  exists  not  as  H2Cr04  but  as  H2Cr207.  The 
following  is  brought  forward  in  support  of  this. 

From  the  recent  investigations  of  the  molecular  reduction  of  the 
freezing  point  of  water  by  various  substances,  it  appears  that  the 
freezing  point  of  a  solution  which  contains  in  a  kilogram  1  gram- 
molecule  of  any  compound  should  be  — 1'85°  ;  or,  in  the  case  of  an  acid, 
if  complete  dissociation  of  the  compound  into  its  ions  takes  place, 
it  is  double  this  if  the  acid  is  monobasic  and  treble  if  it  is  bibasic.  If 
instead  of  this  equivalent  normal  solutions  be  taken,  in  the  latter  case 
the  number  for  the  bibasic  acid  would  have  to  be  halved,  and  thus  give 
a  value  three-quarters  of  that  for  the  monobasic  acid.  The  following 
freezing  points  were  observed  for  equivalent  normal  solutions:  C9H4O2 
-1-92"  ;  HNO3  -3-70°;  H0SO4  -2-00°  ;  Ho.CrOi  -1-34°.  Acetic  acid 
not  being  dissociated  gives  the  normal  value ;  nitric  acid  in  which  dis- 
s  )ciation  is  nearly  complete  about  double  this  ;  and  sulphuric  acid 
which  is  dissociated  about  0"6  ;  and  the  solution  of  which  contains 
therefore  J(0'4  +  3  X  0'6)  =  I'lO  mol.,  should  and  does  freeze  at 
—  2'00°.  Chromic  acid,  if  H2Cr04,  and  in  accordance  with  the  con- 
ductivity dissociated  one-half,  should  have  the  freezing  point  of  a 
normal  solution  — 1'85°,  but  if  H2Cr207,  it  follows  from  the  conduc- 
tivity that  this  would  be  completely  dissociated,  and  that  the  freezing 
point  of  the  solution  should 
number  actually  obtained  is  134}'' 

Apparent  Manifestation  of  Chemical  as  Mechanical  Attrac- 
tion. By  J.  W.  Langley  {Zeit.  jpliysihal.  Chem.,  2,  83 — 91).^An 
arrangement  was  devised  by  which  any  change  of  weight  in  one  of 
the  electrodes  of  an  electrolytic  cell  could  be  ascertained,  and  the 
current  changed  in  direction  at  the  will  of  the  observer,  so  that  this 
electrode  might  be  converted  into  either  positive  or  negative  pole. 
In  the  first  series  of  experiments,  the  electrodes  were  of  copper.  On 
immersing  them  in  saturated  copper  sulphate  containing  only  traces 
of  free  sulphuric  acid  and  passing  the  current,  in  contradiction  to  the 
course  of  the  experiment  which  requires  the  transference  of  copper  from 
the  positive  to  the  negative  pole,  the  positive  pole  was  observed  to  gain 
in  weight  and  the  negative  pole  to  become  lighter,  this  change  lasting 
for  from  20  seconds  to  one  minute,  and  then  a  gradual  reversal 
set  in  and  the  normal  action  took  place.     From  this  it  appears  that 
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this  change  may  be  divided  into  two  epochs,  the  first  a  variable  and 
reversible  one,  and  the  second  permanent. 

A  similar  peculiarity  was  noted  for  solutions  of  the  followinpr 
salts,  the  electrodes  being  in  each  case  the  same  metal  as  that  of  the 
salt:  Cu(N03)2,  ZnSOi,  ZnClj,  ZnBr.,  Znl^.  The  acetates  of  copper, 
zinc,  and  lead  act  normally,  and  from  this  and  slight  differences 
observed  with  salts  of  the  same  metal,  it  appears  that  the  change 
depends  primarily  on  the  character  of  the  negative  radicle.  The 
acetates  probably  only  form  an  apparent  exception,  their  behaviour 
being  due  to  the  comparatively  feeble  acidity  of  acetic  acid,  as  no 
change  in  weight  whatever  occurs  in  either  electrode  until  after  the 
first  10  or  20  seconds  of  the  current,  the  permanent  change  then 
gradually  setting  in.  Experiments  were  then  made  with  free  acids 
which  show  more  clearly  that  the  variable  epoch  depends  in  the  first 
degree  on  the  nature  of  the  negative  radicle.  The  metals  zinc, 
copper,  mercury,  and  platinum  all  give  the  variable  increment  in 
weight  at  the  positive  pole,  the  strength  of  the  acid  solution  making 
little  or  no  difference. 

On  weighing  the  electrodes  before  and  after  electrolysis,  it  was 
found  that  both  during  the  variable  and  permanent  epoch  the 
positive  pole  was  losing  in  weight.  The  phenomenon  of  the  variable 
epoch  must  therefore  be  caused  by  some  change  in  the  solution  sur- 
rounding the  electrode  and  not  in  the  electrode  itself.  By  further 
experiments  it  is  shown  that  a  concentration  of  the  negative  radicle 
takes  place  round  the  positive  pole.  This  concentration,  due  to  the 
affinity  of  the  metal  of  the  electrode  for  the  negative  radicle,  is, 
according  to  hypothesis,  the  result  of  a  linear  attraction  extending  to 
a  distance  far  exceeding  the  radius  of  one  molecule  and  of  an  elective 
kind.  While  this  attraction  is  in  force,  that  is,  during  the  passage  of 
the  current,  a  layer  of  molecules  of  the  negative  radicle  is  produced 
on  the  positive  electrode,  thus  causing  its  increase  in  weight. 

H.  C. 

Expansion,  Compressibility,  and  Specific  Heat  of  Solutions 
of  the  Chlorides  of  Potassium  and  Calcium.  By  J.  Drecker 
{Ann.  Fliys.  Chein.  [2],  34,  952— 970).— Tt  is  found  that  in  general 
the  specific  heat  of  a  solution  or  mixture  differs  from  the  mean 
calculated  from  the  specific  heats  of  the  constituents.  This  might  be 
due  to  a  difference  in  the  internal  work  of  expansion  in  the  mixture 
and  in  the  separate  constituents,  but  if  this  were  the  only  cause  the 
observed  specific  heat  at  constant  volume  would  agree  with  the  value 
calculated  from  the  specific  heats  of  the  constituents. 

The  author,  in  his  previous  investigations  (Ann.  Phys.  Cliem.  [2], 
20,  870),  found  that  for  a  large  number  of  liquids  the  observed  and 
calculated  specific  heats  at  constant  volume  agreed  more  closely  than 
those  at  constant  pressure. 

The  whole  of  the  observed  differences,  however,  cannot  be  explained 
by  differences  in  the  internal  work  of  expansion. 

The  present  paper  contains  an  account  of  similar  experiments 
made  with  solutions  of  the  chlorides  of  potassium  and  of  calcium  of 
different  concentrations. 

The  author  finds  that  the  compressibility  of  these  solutions  is  less 
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than  that  of  water,  but  the  diminution  is  not  proportional  to  the 
quantity  of  salt  in  solution.  Up  to  a  certain  concentration,  the  com- 
pressibility increases  with  the  temperature,  as  in  the  case  of  water, 
and  afterwards  it  diminishes  as  in  the  case  of  alcohol,  ether,  chloro- 
form, and  other  liquids.  The  concentration  for  which  the  compres- 
sibility is  independent  of  the  temperature  is  about  16  per  cent,  for 
potassium  chloride  and  20  per  cent,  for  calcium  chloride. 

He  confirms  Braun's  result  (Abstr.,  1887,  436),  that  the  strength 
of  a  saturated  solution  of  a  salt  depends  on  the  temperature,  but  finds 
that  Rontgen  and  Schneider's  equation  (Ann.  Phys.  Chem.  [2],  29, 165) 
for  determining  the  compressibility  of  a  solid  salt  from  that  of  its 
solution  is  only  a  very  rough  approximation. 

The  specific  heats  of  the  solutions,  both  at  constant  pressure  and 
constant  temperature,  were  found  to  be  less  than  those  of  water  when 
the  solutions  were  dilute,  and  the  differences  increased  with  the  concen- 
tration up  to  a  certain  amount,  when  they  reached  a  maxim^um,  and 
decreased  with  further  concentration  until,  with  sufficiently  concen- 
trated solutions,  the  specific  heat  was  greater  than  that  of  water. 

The  diiferences  between  the  observed  specific  heats  and  their 
calculated  values  were  greater  at  constant  volume  than  at  constant 
pressure,  showing  that  the  internal  work  of  expansion  of  the  solutions 
is  greater  than  that  of  the  constituents,  so  that  the  behaviour  of  the 
solutions  is  in  this  respect  exactly  the  opposite  to  that  of  the  mixtures 
of  liquids  formerly  investigated.  G.  W.  T. 

Heat  of  Formation  of  Mercury  Compounds.  By  J.  Thomsen 
(Zeit.  physikal.  Chem.,  2,  21 — 22). — Ostwald  has  pointed  out  that  the 
reduction  of  mercurous  nitrate  by  sulphurous  acid,  resulting  in  the 
separation  of  metallic  mercury,  the  reaction  by  which  the  author 
formerly  determined  the  heat  of  formation  of  mercurous  oxide,  does 
not  take  place  with  the  assumed  regularity,  and  that  consequently 
the  thermal  data  based  on  the  above  determination  contain  a  constant 
error  from  this  source.  In  order  to  obtain  some  idea  of  the  magni- 
tude of  this  error,  the  author  has  determined  the  heat  evolved  when 
mercurous  nitrate  is  decomposed  by  a  solution  of  iodine  in  potassium 
iodide  resulting  in  the  formation  of  mercury  potassium  iodide,  and 
also  when  it  is  decomposed  by  potassium  iodide  alone,  resulting  in  the 
separation  of  one-balf  of  the  mercury  in  the  metallic  state,  and  the  con- 
version of  the  other  half  into  mercury  potassium  iodide,  the  difference 
between  these  two  reactions  conducted  under  similar  conditions  being 
the  heat  evolved  by  the  reaction  Hgl3,?^KIAq.  Thus  determined 
and  calculated  for  one  molecule  of  mercurous  nitrate  this  quantity  is 
29090  cal.,  and  as  the  former  determination  by  means  of  the  reduc- 
tion experiment  gave  37760  cal.,  the  constant  error  of  this  latter 
method  would  appear  to  be  8670  cal.  On  this  assumption,  the  cor- 
rected heats  of  formation  of  the  following  compounds  would  be  : — 

Hg,Cl2 54490  cal. 

Hg,Br2 41880     „ 

Hg,I, 25640     „ 


Hg,0 22000 

Hg,S 8220 


Hgo,Clo 65210  cal. 

Hg2,Br2 50950     „ 

Hg,,l2   81100     „ 

Hg2,0    24860 

Hg,Cy2 10280 


H.  C. 
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Heat  of  Formation  of  Mercury  Compounds.  By  W.  Nernst 
(Zeit.  physiJcal.  Chem.y  2,  23 — 28). — The  author  has  determined 
directly  the  heat  of  formation  of  mercuric  bromide  from  liquid 
mercury  at  about  15°,  and  finds  it  to  be  40460  cal.  per  gram- 
molecule,  the  immber  calculated  by  Thomsen  from  the  reduction  of 
mercurous  nitrate  by  sulphurous  acid  (preceding'  Abstract)  being 
50600  cal.  Taking  the  fitiely  divided  mercury  obtained  in  the  latter 
reaction  and  substituting  it  for  the  liquid  mercury  before  used,  a 
number  about  12  per  cent,  higher  was  in  fact  obtained,  but  on 
examination,  after  repeated  washings,  the  mercury  was  found  still  to 
contain  nitric  and  sulphuric  acids.  This,  together  with  the  fact  that 
in  the  finely  divided  state  the  mercury  is  already  in  a  condition 
which  favours  the  reaction,  will  perhaps  serve  to  explain  the  dis- 
crepancy. 

By  means  of  the  number  obtained  for  mercuric  bromide,  the 
following  heats  of  formation  have  been  recalculated  from  Thomsen's 
numbers : — 


Hg,Cl2 53200  cal. 

Hg,l2 24800     „ 

Hg,0 20700     „ 


Hg,,Cl2   62600  cal. 

Hg2,l3 28400     „ 

Hg2,0   22200     „ 


The  heat  of  formation  of  mercuric  from  mercurous  bromide  was 
directly  observed  to  be  16000  cal.,  and  this  would  give  for  the  heat 
of  formation  of  mercurous  bromide  24500  cal.  By  means  of  these 
new  numbers  the  calculated  E.M.F.  of  various  galvanic  elements 
containing  mercury  as  one  pole,  is  brought  into  agreement  with  the 
observed  values,  which  has  hitherto  not  been  the  case,  using  the 
numbers  obtained  from  Thomsen's  determination. 

The  heat  of  formation  of  cadmium  bromide  in  aqueous  solution 
was  also  determined  and  found  to  be  76300  cal.,  Thomsen's  number, 
obtained  by  totally  ditferent  method,  being  75600  cal.  H.  C. 

Heat  of  Formation   of  Salts  of  Phenylenediamine.    By  L. 

YiGNON  (Gompt.  rend,,  106.  1671 — 1674).  — Paraphenylenediamine 
crystallises  from  a  boiling  saturated  aqueous  solution  in  transparent, 
white,  monoclinic  lamellae  which  contain  2  mols.  H2O,  melt  at  80°, 
effloresce  in  a  vacuum,  and  become  rose-coloured  when  exposed  to  air. 
The  normal  sulphate,  C6H4(IS"H2)2,H2S04,  forms  micaceous  plates  and 
is  only  slightly  soluble  in  water,  the  solution  being  acid  to  litmus. 
The  oxalate  also  forms  anhydrous  crystals  which  do  not  melt  and  are 
very  slightly  soluble  in  water,  the  solution  being  acid  to  litmus. 

Heat  of  solution  of  anhydrous  paraphenylenediamine  —  3'8  Cal., 
of  the  hydrate  —  7'4  Cal.,  whence 

C6H4(NHo)2   +    2H2O  =    C6H4(NH2)2-2H20 

develops  +3*6  Cal. 

The  other  values  obtained  were  as  follows  : — 

C6H4(:N"Ho)2  diss.  +  HCl  dil develops     +88  Cal. 

C6H4(NH2)2  diss.  +  2HC1  dil „         -H47    „ 


^elops     +9-6  Cal. 

„         +19-2*  „ 

+  7-2    „ 

+  8-4    „ 

+  8-8    „ 

„         +22-2    „ 

Sulphuric 

Acetic 

acid. 

acid. 

875 

3-85 

0-71 

2-U 

8-06 

— 

0-92 

— 

7-60 

— 

0-71 

— 
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C6H4(NHo)2  diss.  +  iHoSOi  di\ develops 

C6H4(NHo)o  diss.  +  H2SO4  dil 

C6H4(NHo)2  diss.  +  AcOH  dil 

CfiH4(NH2)2  diss.  +  2AcOH  dil 

C6H4(N"H2)2  diss.  +  iHoCOa  dil 

C6H4(NH2)2  diss.  +  H2CO3  dil 

It  is  evident  that  the  neutralisation  of  one  of  the  basic  functions  of 
paraphenylenediamine  reduces  the  intensity  of  the  remaining  func- 
tion. So  far  at  least  as  the  first  function  is  concerned,  paraphenylene- 
diamine is  a  more  energetic  base  than  aniline.  C.  H.  B. 

Heat  of  Neutralisation  of  Aromatic  Amines.  By  L.  Yignon 
(Gompt.  rend.,  106,  1722—1724). —  The  following  results  were 
obtained : — 

Hydrochloric 
acid. 

Aniline,  1st  equivalent 7"38 

2nd         „  0-92 

Methylaniline,  1st  equivalent  6*91 
2nd          „  1-31 
Dimethylaniline,  1st    equiva- 
lent   6-81 

Dimethylaniline,  2nd  equiva- 
lent   1-02 

The  quantity  of  heat  developed  by  the  successive  action  of  one  and 
two  equivalents  of  acid  on  the  amines  affords  a  measure  of  the 
heats  of  formation  of  the  different  salts  and  also  a  measure  of  the 
degree  to  which  the  salts  are  dissociated  in  dilute  solution.  With 
aniline  and  acetic  acid  the  action  is  far  from  complete.  A  comparison 
of  the  anilines  with  ammonia  and  the  methylamines  shows  that  the 
substitution  of  methyl  for  hydrogen  in  ammonia  or  in  the  NH2  group 
in  aniline  has  little  effect  on  the  energy  of  the  basic  function,  whereas 
the  substitution  of  phenyl  for  h^^drogen  in  ammonia  very  considerably 
reduces  the  activity  of  this  function.  C.  H.  B. 

Heats  of  Combustion  of  Organic  Compounds.  By  F.  Stoh- 
MANN  {Zeit.  physihal  Chem.,  2,  29—35;  comp.  Abstr.,  1887,  878, 
1011). — Contains  the  tabulated  results  of  the  author's  published 
experiments  on  the  above,  giving  the  heat  of  combustion  per  gram 
and  per  gram-molecule  of  each  substance,  and  the  heat  of  formation 
calculated  from  this,  using  Berthelot's  numbers,  C  =  94  Cal.  ahd 
H2  =  69  Cal.  H.  C. 

Thermo- chemistry  of  Nitrogen-derivatives  of  Benzene. 
By  P.  Petit  (Gompt.  rend.,  106,  1668— 1669).— The  heats  of  com- 
bustion were  determined  by  means  of  the  calorimetric  bomb,  and  are 
given  in  the  following  table,  in  which  A  is  the  heat  of  combustion 
per  gram-molecule  at  constant  volume,  B  the  corresponding  value 
under  constant  pressure,  and  C  the  heat  of  formation  from  the 
diamond,  hydrogen,  and  nitrogen. 

*  Crystallised. 
VOL.  LI 7.  ?>  V 
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A. 

B. 

C. 

Azoxybenzene  . .  . . 

1529-55 

1530-6 

-57-6  Cal. 

Azobenzene  

1555-0 

1556-4 

-83-4    „ 

Hydrazobenzene  . . 

1598-0 

1599-6 

-57-6    „ 

Phenylhydrazine  . . 

805-24 

806-3 

+  33-7    „ 

The  formation  o£  azobenzene  from  aniline  and  nitrosobenzene, 
CeH^N  liq.  4-  CeHeliq.  +  HNO2  dil.  =  CioH.oN,  +  2H2O  Hq.,  develops 
+  42-3  Cal.  The  formation  of  phenylhydrazine  from  aniline  and 
hydroxylamine,  CeHvN  liq.  +  NH2OH  dil.  =  CsHgNa  +  H2O,  develops 
+  96-7  Cal.  ;  the  formation  of  phenylhydrazine  hydrochloride, 
CeHgN^  liq.  +  HCl  dil.  =  C6H8lSr2,HCl  diss.,  develops  +89  Cal. ;  the 
heat  of  dissolution  of  the  hydrochloride  is  —5-96  Cal.,  and  hence 
CeHgNs  liq.  +  HCl  gas  =  Ce'HsNo-HCl  solid,  develops  +32-2  Cal., 
a  value  which  approaches  the  heat  of  formation  of  ammonium  chloride 
by  the  corresponding  reaction.  C.  H.  B. 

Disintegration  of  Glowing  Platinum.  By  H.  Kaysee  (Anii. 
Phys.  Chem.  [2],  34,  607 — 608). — In  some  determinations  of  the 
tension  coefficient  of  air  as  a  function  of  the  pressure,  which  the 
author  had  been  making,  he  passed  the  air  through  a  glass  tube  con- 
taining platinum  wires  heated  to  redness  in  order  to  remove  traces  of 
hydrocarbons.  He  found  that  the  result  was  to  considerably  increa.se 
the  tension  coefficient,  which  however  returned  to  its  normal  value 
when  the  air  was  allowed  to  stand  for  some  time  after  passing  over 
the  heated  platinum. 

He  concluded  that  the  phenomenon  was  due  to  the  presence  of  dis- 
integrated particles  of  platinum,  and  the  conclusion  was  confirmed  by 
the  fact  that  the  tension  coefficient  immediately  returned  to  its 
normal  value  when  the  air  was  filtered  by  being  forced  under 
pressure  through  very  tightly  packed  cotton- wool.  G.  W.  T. 

Viscosity  of  Gases  at  High  Temperatures,  and  the  Pyro- 
metric  Use  of  the  Principle  of  Viscosity.  By  C.  Baeus  (Amer. 
J.  Set'.,  35,  407 — 410). — By  passing  gases  under  known  conditions 
through  capillary  platinum  tubes  maintained  at  known  temperatures 
varying  from  5"  to  1400'',  the  author  has  obtained  a  series  of  data  for 
determining  the  relation  existing  between  the  viscosity  of  a  gas  and 
its  temperature. 

The  results  obtained  show  that  for  the  range  of  temperature- within 
which  the  observations  were  made,  the  mean  increase  in  the  viscosity 
of  a  gas  is  proportional  to  T*,  where  T  is  the  absolute  temperature, 
and  taking  into  account  the  relations  established  by  Clausius  and 
Maxwell,  it  is  found  that  the  mean  free  path  of  a  molecule  of  a 
perfect  gas  varies  directly  as  the  sixth  root  of  the  absolute  tempera- 
ture, a  result  of  considerable  importance,  as  the  condition  that  the 
length  of  the  mean  free  path  should  be  independent  of  the  tempera- 
ture is  usually  regarded  as  a  criterion  of  a  perfect  gas. 

If  this  law  of  the  sixth  root  is  assumed  as  the  criterion  of  a  perfect 
gas,  namely,  one  in  which  no  transient  mechanically  cohering  mole- 
cular aggregates  are  formed,  it  follows  that  the  mean  free  path  must 
be  proportional  to  the  cube  root  of  the  velocity  of  the  mean  square. 
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If  the  exact  law  of  thermal  variation  of  the  viscosity  of  a  gas  were 
known,  Poiseuille-Meyer's  equation  applied  to  transpiration  data 
would  give  us  a  means  of  measuring  temperature  absolutely  over  a 
wider  range,  and  with  an  accuracy  hitherto  unattainable.  The 
author  suggests  that  the  method  may  be  advantageously  applied  to 
the  study  of  the  phenomena  of  gaseous  dissociation,  of  phenomena 
at  temperatures  in  the  neighbourhood  of  the  critical  temperature,  and 
for  the  determination  of  vapour-pressure  at  high  temperatures. 

G.  W.  T. 

Change  of  Volume  in  Gases  on  Mixture :  Is  the  Pressure 
of  a  Saturated  Vapour  Independent  of  the  Presence  of  other 
Gases  P  By  F.  Braun  {Ann.  Phijs.  Chem.  [2],  34,  943—952).— 
The  question  whether  the  presence  of  a  saturated  vapour  is  the  same 
in  a  vacuum  as  in  the  presence  of  a  gas  is  still  a  disputed  one. 
Regnault  attributed  the  differences  observed  by  him  to  secondary 
causes,  such  as  the  deposition  of  condensed  vapour  on  the  walls  of  the 
containing  vessel. 

The  author  describes  a  series  of  careful  experiments  on  sulphurous 
anhydride,  from  the  results  of  which  he  arrives  at  the  conclusion 
that  the  pressure  of  this  vapour  at  the  temperature  of  condensation  is 
diminished  by  at  least  3'9  mm.  of  mercury  by  the  addition  of  an 
equal  volume  of  carbonic  anhydride  at  the  same  pressure  and  tem- 
perature, and  by  1'3  mm.  by  the  addition  of  an  equal  volume  of 
nitrogen  under  similar  circumstances.  He  infers  in  general  that 
the  pressure  of  a  saturated  vapour  is  not  the  same  in  the  presence  of 
a  gas  as  in  a  vacuum,  even  when  all  disturbing  causes  are  absent. 

The  question  is  of  importance  in  relation  to  the  dissociation  of 
gases,  and  up  to  the  present  it  has  not  been  found  possible  to 
decide  it  on  theoretical  grounds.  G.  W.  T. 

Determination  of  the  Specific  Weight  and  Vapour-pressure 
of  Mixtures  of  Sulphurous   and   Carbonic   Anhydrides. — Bvr 

R.  PiCTET  (Ann.  Phys.  Chem.,  [2],  34,  734— 736).— The  author  states 
that  in  a  work  in  the  press  on  "  Machines  for  Freezing  by  Com- 
pression," he  has  criticised  at  length  the  results  given  in  A.  Blumcke's 
paper  (this  vol.,  p.  775),  and  in  the  meantime  he  calls  attention  to 
the  following  points  : — 

(1.)  In  his  earlier  work  on  the  subject,  he  has  pointed  out  that  no 
satisfactory  determination  has  yet  been  made  of  the  chemical  con- 
stitution of  a  liquid  boiling  at  —19°,  and  that  the  formula  SCO4, 
analogous  to  SO3H2,  must  only  be  looked  on  as  a  label  adopted  for 
convenience. 

(2.)  The  principal  result  of  his  investigations  consisted  in  the 
establishment  of  the  fact  that  the  mobile  liquid  boiling  at  —19°  has 
at  30°  a  vapour-pressure  of  only  4*5  atmospheres  instead  of  8,  as 
theory  would  lead  us  to  expect. 

(3.)  Blumcke  found  this  vapour- pressure  to  be  4*6  instead  of  4"5,  a 
smaller  difference  than  that  existing  between  different  determinations 
of  Regnault's. 

(4.)  Blumcke's  results  were  obtained  by  means  of  Cailletet's 
apparatus,  and  during  the  compression   and  liquefaction  of  the  gas 

8^2 
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its  volame  was  reduced  to  1/300  or  1/400  of  its  original  value,  so 
that  the  slightest  trace  of  a  foreign  gas  would  be  sufficient  to  in- 
troduce an  error  of  two  or  three  atmospheres,  and  he  considers  that 
this  is  the  source  of  the  errors  which  Blumcke  thought  he  had  found. 
(5.)  Blumcke's  own  determinations  of  the  vapour-pressure  of 
sulphurous  acid  differed  by  from  0*18  to  0'92  of  an  atmosphere  from 
those  obtained  by  Regnault,  and  he  thinks  that  Blumcke  has  not 
given  sufficient  weight  to  these  deviations.  G.  W.  T. 

Determination  of  Vapour-pressure  from  the  Rate  of  Evapora- 
tion. By  W.  Muller-Erzbach  (Ajiu.  Fhys.  Ghem.  [2],  34,  1047— 
1048). — The  author  observes  that  G.  Tammann  (this  vol.,  p.  403) 
had  made  some  determinations  of  the  vapour-pressure  of  aqueous 
solutions  by  measuring  the  quantity  of  water  absorbed  by  a  stream  of 
dry  air,  a  method  which  he  had  himself  employed,  and  in  agreement 
with  his  own  results,  finds  that  the  values  so  obtained  agree  with 
those  obtained  by  the  barometric  method.  Tammann,  however, 
regards  the  author's  determinations  of  the  vapour-pressure  of  solids 
containing  combined  water  as  inaccurate,  but  without  giving  any 
experimental  results  in  support  of  his  conclusion. 

Reserving  a  more  detailed  reply  to  Tammann's  criticism,  the 
author  makes  the  following  observations  : — 

(1.)  The  vapour-density  di  of  the  uncombined  water  is  given  by  the 
known  formula  of  Stefan,  di  =  cjl  log  pl(p  —  pi),  where  c  is  the 
coefficient  of  diffusion,  and  I  the  length  of  the  open  tube.  It  follows 
that  approximately  dil/o  ^=  2piM.I{2p  —  pi),  and  for  the  combined 
water  d^l/c  =  2^2M/(2p  —p^),  or  di/dz  =  pi/p-2,  since  (2p  —  p^yX^p  —  Pi) 
is  nearly  equal  to  unity.  Assuming  the  diffusion  to  be  proportional 
to  the  vapour-pressure  directly,  and  to  the  square  of  the  absolute 
temperature,  this  relation  is  obtained  still  more  directly. 

(2.)  The  author's  method  of  observation  determines  the  constant 
pressure  during  dissociation,  whilst  the  statical  method  gives  the 
final  pressure  resulting  from  the  dissociation.  The  method  employed 
by  Tammann  approximates  to  the  latter  when  the  current  of  air  is 
slow. 

(3.)  The  author's  resnlts  agree  well  together,  and  warrant  the 
conclusion  that  the  dissociation  pressure  is  constant  for  a  given  salt. 

(4.)  The  values  obtained  for  the  vapour-pressure  vary  according  to 
the  nature  of  the  salt,  by  evaporation  of  part  of  the  water  of  crystal- 
lisation, and  by  long  exposure  to  the  air,  which  even  when  there  is  no 
sensible  evaporation  makes  the  salt  much  more  readily  decomposable. 

(5.)  In  the  case  of  chrome  alum  and  copper  sulphate,  the  author  has 
confirmed  the  values  obtained  for  the  vapour-pressure  by  direct 
observations  on  the  atmosphere  in  contact  with  the  salt. 

G.  W.  T. 

Some  Properties  of  Solutions.  By  P.  Duhem  (/.  de  Phys.  [2], 
7,  5 — 25). — In  his  treatise  "  Le  Potential  Thermodynamique  et  ses 
Applications,"  the  author  deduced  from  the  researches  of  Malaguti 
and  of  Berthelot,  a  proposition  with  regard  to  the  thermodynamic 
potential  ^,  of  a  solution  containing  a  mass  m©  of  solvent  and  mi,  rnoj 
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of  different  substances  in  solution,  a  relation  which  in  the  case  of  only 
two  substances  in  solution  is  represented  by  the  eqaation — 


dmidnio         dm^dniQ 

but  further  investigation  has  shown  that  this  law  is  not  in  agree- 
ment with  experiment. 

The  author  defines  a  series  of  substances  1,  2,  &c.,  of  molecular 
weights  Wi,  Wz,  &c.,  as  belonging  to  the  same  series  relative  to  a  solvent, 
provided  that  when  masses  mi,  m^  are  dissolved  in  a  mass  mo  of  the 
solution,  the  equation — 


Wi~ ' =     W2 


dniidmo  dm^drriQ 

holds  good,  and  he  finds  from  experiment,  that  all  the  substances  which 
are  soluble  in  a  given  solvent  can  be  arranged  in  a  small  number  of 
such  series.  The  function  d<i>ldmn  the  author  calls  the  thermodynamic 
potential  function  of  the  substance  n  within  the  solution.  It  is  then 
shown  to  follow  very  simply  that  the  potential  function  of  the  solvent 
is  unaffected  by  replacing  a  given  weight  of  one  of  the  substances  in 
solution  by  an  equivalent  weight  of  another  substance  of  the  same 
series.  As  an  important  special  case  of  this  we  have  the  proposition 
that  if  71  solutions  are  formed  with  the  solvent,  each  containing  one 
of  the  substances  1,2,  ....  n,  belonging  to  the  same  series  with  respect 
to  the  solvent,  the  potential  function  of  the  solvent  will  have  the  same 
value  in  each  of  the  solutions,  provided  their  concentrations  are  in 
the  proportion  of  the  molecular  weights  of  the  substances  in  solution. 

Now  it  is  shown  in  the  author's  paper  on  osmotic  pressure  (this  vol., 
p.  1022)  that  on  approximation  to  the  point  at  which  the  compres- 
sibility of  water  may  be  neglected,  the  osmotic  pressure  expressed  in 
terms  of  a  column  of  water  at  the  temperature  of  observation,  measures 
the  difference,  at  this  temperature,  between  the  potential  function  of 
pure  water  and  that  of  the  water  within  the  solution,  each  being 
taken  at  the  pressure  in  the  solution.  It  follows,  therefore,  that  all 
the  n  solutions  of  the  preceding  paragraph  will  be  isotonic. 

It  is  then  shown  that  these  solutions  will  have  the  same  solidifying 
point,  a  statement  which  sums  up  the  extensive  series  of  experimental 
results  obtained  by  Raoult  (Abstr.,  1880,  523;  1882,  1260;  1883, 
7,  278,  952;  1884,  254,  701,  808,  952,  1248.) 

The  author  shows  that  the  remarkable  relation  between  the  lower- 
ing of  the  solidifying  point  of  water  by  dissolving  an  acid  or  a  base  in 
it,  and  the  energy  of  the  acid  or  base,  first  deduced  experimentally  by 
Raoult,  is  to  be  expected  from  theoretical  considerations. 

Kirchhoff  ("  Ueber  einen  Satz  der  mechanischen  Warmetheorie,  &c.," 
Ann.  Phys.  Ghem.,  103),  bases  his  discussion  of  the  properties  of 
gaseous  solutions  on  the  three  hypotheses :  (1)  that  the  gas  obeys 
Boyle's  and  Gay-Lussac's  (Charles's)  laws ;  (2)  that  the  solution  of 
the  gas  in  the  liquid  does  not  alter  the  vapour-pressure  of  the  latter ; 
(3)  that  the  volume  of  gas  dissolved,  measured  at  the  final  pressure, 
is  at  any  given  temperature  in  a  constant  ratio  to  the  volume  of  the 
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liquid.  The  author  shows  that  the  second  hypothesis  is  a  necesnary 
consequence  of  the  first  and  third.  He  then  shows  that  all  slightly 
soluble  gases  satisfying  (1)  and  (3)  belong  to  the  same  series,  and  that 
for  all  gases  of  this  kind  and  other  substances  belonging  to  the  same 
series — 

n  _  RT 

S  Wi    ' 

where  s  is  the  concentration  or  ratio  of  mass  of  dissolved  substance 
to  mass  of  solvent,  Wi  the  molecular  weight  of  the  former,  T  the 
temperature,  and  n  the  osmotic  pressure  of  the  solution  expressed  in 
terms  of  a  column  of  the  solvent. 

This  law,  the  form  of  which  recalls  the  general  formula  including 
the  laws  of  Boyle,  Gay-Lussac  (or  Charles),  and  Avogadro,  is  the  one 
given  by  Yant'  Hoff  as  being  applicable  to  the  majority  of  substances 
in  sufficiently  dilute  solutions. 

The  author  further  finds  that  for  solutions  of  gases  obeying  the 
conditions  (1)  and  (3),  there  is  absolutely  no  disengagement  of  heat 
due  to  dilution  or  to  solution  of  the  gas. 

In  general,  where  Xifrii  is  the  quantity  of  heat  produced  by  the 
solution  of  the  mass  mj  of  gas,  s  the  concentration  of  the  saturated 
solution  of  gas  at  temperature  T,  at  the  coefficient  of  solubility, 
namely,  the  ratio  of  the  volume  of  the  gas  to  that  of  the  liquid,  Wi  the 
molecular  weight  of  the  gas,  J  the  mechanical  equivalent  of  heat,  the 
author  obtains  the  relation — 

which  -msij  be  transformed  by  considering  properties  of  gases,  to — 

.      _    JR  /-,  rpd  log  ac\ 

which  is  the  same  as  that  arrived  at  by  Kirchhoff  in  the  memoir 
previously  referred  to. 

Similar  reasoning  may  be  applied  to  the  case  of  solutions  of  salts 
belonging  to  the  same  series  as  the  gases  considered,  which  Raoult 
and  Yant'  Hofi"  call  the  normal  series,  giving  the  results  : — 

(1.)  The  dilution  of  a  solution  of  a  substance  belonging  to  the 
normal  series  gives  rise  to  no  production  or  loss  of  heat. 

(2.)  The  heat  of  solution  of  any  substance  belonging  to  the  normal 

series  is  independent  of  the  concentration  of  the  solution,  and  is  given 

by  the  formula — 

JRT2    d   1      cj 
Xi  = -=  log  S, 

Wi      dT 

where  S  is  the  solublity  of  the  salt  at  the  temperature  T,  and  Wi  its 
molecular  weight. 

This  law  had  been  given  previously  by  Le  Chatelier  (Abstr.,  1885, 
340,  473),  as  a  general  formula  for  heat  of  solution.  The  present 
investigation  shows  that  it  is  onl}:  applicable  to  substances  belonging 
to  the  normal  series.  Gr.  W.  T. 


GENERAL  AND  PHYSICAL  CHEMISTRY.  1019 

Theory  of  Liquids.  By  D.  Konowaloff  {Zeit  physihal  Chem.,  2, 
1 — 5). — In  a  former  communication  {Zeit.  phijsikal.  Chem.,  1,  39),  tlie 
author  sliowed  that  if  the  expansion  by  heat  of  a  liquid  follow  the 
law  V  =  \j{\  —  ht),  the  alteration  in  the  compressibility  with  tem- 
perature would  be  expressed  by  0  =  0oT/To(l  —  kty.  Calculations 
with  this  formula  by  Grimaldi  for  ether,  pentane,  and  chloroform  at 
100",  led  to  values  of  0  totally  different  from  those  observed,  but  it  is 
here  shown  that  this  was  owing  to  an  error  in  the  calculation,  and 
that  whereas  in  the  case  of  ether  and  pentane  there  is  certainly  a 
considerable  difference  between  the  calculated  and  observed  values,  in 
that  of  chloroform  the  two  are  in  close  agreement.  The  explanation 
of  the  exception  exhibited  by  ether  and  pentane  is  that  at  a  tempera- 
ture so  far  above  their  boiling  points  the  relation  ■y  =  1/(1  —  Id)  no 
longer  holds.  The  author  shows  that  it  may  be  replaced  bv  ■?;  = 
(1  -  ht)  (1  -  2kot)  from  which  0  =  0oT(l  -  ht)ll^,(l  -  2  h^)\\hi6h 
formula  gives  values  for  0  for  ether  and  pentane  at  100°  in  close 
agreement  with  those  observed.  H.  C. 

Attempt  to  eliminate  the  Influence  of  the  Change  in  the 
Volume  of  the  Vessel  when  measuring  the  Compressibility  of 
Liquids.  By  J.  J.  Boguski  {Zeit.  phijsikal.  Ghem.,  2,  120—123).— 
The  principle  of  the  method  used  is  to  measure  the  volume  of  the 
liquid  in  compression  and  in  its  normal  condition,  not  as  usually 
occurs  in  one  and  the  same  vessel,  but  in  two  different  vessels.  The 
apparatus  described  admits  of  the  above  being  carried  out,  and  a 
measurement  gave  for  the  true  compressibility  of  ether  at  19"2° 
0-00018346  per  atmosphere.  H.  C. 

Compressibility  of  Sylvin,  Rock-salt,  and  Aqueous  Solutions 
of  Potassium  Chloride.  By  W.  C.  Eontgen  and  J.  Schneider 
(A7171.  Fhijs.  Ghem.  [2],  34,  531 — 551). — In  this  paper  the  authors 
tabulate  the  results  of  a  large  number  of  experiments  in  continuation 
of  their  researches  on  compressibility.  In  a  former  paper  (this  vol., 
p.  22),  the  authors  obtained  the  value  0"049  for  the  relative  apparent 
compressibility  of  rock-salt  at  17'9°.  They  now  find  by  experiments 
carried  out  with  greater  accuracy,  that  its  value  is  0*04!77  at  18*4°, 
and  that  a  more  exact  determination  of  the  content  of  the 
piezometer  and  of  the  density  of  the  rock-salt  used  in  the  former 
experiments  gives  the  number  0*0475  as  the  corrected  result,  and 
this  is  in  close  agreement  with  the  more  recent  determination. 
Taking  0*0476  as  the  value  at  18°,  and  multiplying  by  0*000044  Atm.^\ 
the  value  obtained  for  the  apparent  compressibility  of  water,  they 
obtain  for  the  apparent  compressibility  of  rock-salt  the  value 
0-00000210  Atm.-^ 

Experiments  on  powdered  rock-salt  and  powdered  sodium  chloride 
show  that  the  compressibility  of  the  powder  is  slightly  greater  than 
that  of  the  solid  salt. 

For  the  apparent  compressibility  of  a  concentrated  solution  of 
commercial  chloride  of  sodium  at  18*4°  they  obtain  the  value 
000000284  Atm.-\  and  for  solid  sylvin  at  18°  they  obtain  the  value 
0  00000424  Atm.~\     The  difference  between  the  values  of  the  com- 
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pressibility  of  rock-salt  and  sylvin  is  a  good  deal  larger  than  would 
result  from  Voigt's  researches  (Berl.  Ber.,  1883,  971) :  his  values, 
however,  were  not  determined  directly,  but  involved  certain  assump- 
tions of  Poisson's  with  respect  to  the  theory  of  elasticity. 

In  a  former  paper  (Ann.  Phys.  Chem.  [ii],  29,  193),  the  authors 
found  that  the  observations  could  be  represented  by  the  formula 
(y  —  h)  (n  -\-  a)  =^  (I  —  h)a,  where  a  and  b  are  constants,  y  the  rela- 
tive apparent  compressibility,  and  ?t  the  number  of  molecules. 

If  this  formula  held  good  for  w  =  oo,  we  should  have  y  =  b  as  the 
relative  apparent  compressibility  of  the  solid  salt.  In  the  case  of 
sodium  chloride,  the  results  obtained  in  this  manner  agree  well  with 
the  direct  determinations,  but  this  is  not  the  case  for  potassium 
chloride. 

The  authors  merely  publish  the  results  obtained  in  this  paper  as 
an  instalment  of  an  extensive  series  which  they  hope  will  ultimately 
throw  some  light  on  the  nature  of  solutions.  G.  W.  T. 

Theory  of  Solution.  By  W.  Ostwald  (Zeit.  pJiysikal.  Chem..,  2, 
36 — 37). — The  analogy  which  Yan't  Hoff  has  drawn  between  a  sub- 
stance in  the  gaseous  state  and  the  same  in  solution,  and  the  hypo- 
thesis of  Arrhenius  (this  vol.,  p.  896)  that  substances  in  dilute 
solution  undergo  dissociation  into  their  ions,  may  be  tested  by  the 
application  of  gaseous  laws  to  the  state  of  solution.  Such  a  law  is 
that  for  dissociation  at  constant  temperature,  where  neither  of  the 
products  of  decomposition  is  present  in  excess,  p/pl  =  c,  where  p  is 
the  pressure  of  the  undecomposed,  pi  that  of  the  decomposed  portion, 
and  c  a  constant.  Since  pressure  in  solution  is  proportional  to  the 
amounts  u  smd  u^  of  substances  present  and  inversely  to  the  volume, 
we  have  ^wjuf  =  c.  But  n  and  Ui  may  be  calculated  from  the 
electrical  conductivity  as  Arrhenius  has  shown.  If  u„  is  the  conduc- 
tivity for  volume  v  of  an  electrolyte,  and  /t^  the  limiting  value  of  the 
same  for  infinite  dilution,  then  ujui  =  (yti^  —  ju^)Ijuv,  since  the  conduc- 
tivity /ij,  is  proportional  to  the  dissociated  amount  of  the  electrolyte 
Ui.  Hence  for  all  binary  electrolytes  we  have  as  the  law  of  dilution 
(/*«,  —  /*t,)^'K  =  const. 

The  author  proposes  to  subject  this  theory  to  further  investigation. 

H.  C. 

Hydrates  of  Gases.  By  Yillard  (Gompt  rend.,  106,  1602 — 
16u3). — The  gases  were  introduced,  together  with  a  small  quantity 
of  water,  into  the  tube  of  a  Cailletet's  apparatus,  compressed,  released 
suddenly,  and  again  compressed,  or  simply  compressed,  the  tube  being 
cooled  below  0°.  The  latter  method  was  found  to  be  sufficient ;  the 
sudden  release  of  pressure  only  promotes  the  formation  of  the  hydrates 
by  producing  small  quantities  of  ice.  So  long  as  the  pressure  is 
maintained  the  hydrates  are  stable,  provided  the  temperature 
does  not  exceed  a  certain  limit,  but  if  the  pressure  is  removed  the 
hydrates  decompose  with  effervescence.  On  restoring  the  pressure,  the 
hydrates  are  again  formed  on  the  sides  of  the  tube  owing  to  the 
moisture  having  been  deposited  thereon.  The  tension  of  dissociation 
of  several  hydrates  was  determined. 

Methane. — This  hydrate  is  formed  at  —2°  to  —3°  under  a  pressure 
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of  30  atmos.  Tension  of  dissociation  27  atmos.  at  0°,  200  atmos.  at 
19°.  Above  21°  the  hydrate  decomposes  even  under  a  pressure  of 
300  atmos. 

Ethane. — 6  atmos.  at  0°,  28  atmos.  at  12°,  above  which  it  decom- 
poses under  any  pressure. 

Acetylene. — 7  atmos.  at  0°,  34  atmos.  at  14°. 

Nitrous  oxide. — 10  atmos.  at  0°,  43  atmos.  at  12°,  above  which  it 
decomposes  under  any  pressure. 

Hydrates  of  gases  have  a  critical  temperature  of  decomposition 
above  which  they  cannot  exist  under  any  pressure.  Some  gases,  such 
as  methane  or  ethane,  form  crystalline  hydrates  at  temperatares 
above  their  points  of  liquefaction,  and  the  critical  temperature  of  the 
hydrate  is  higher  than  the  critical  temperature  of  the  gas. 

Nitrogen,  oxygen,  carbonic  oxide,  nitric  oxide,  cj^anogen,  ammonia, 
propylene,  butylene,  and  allylene  do  not  yield  crystalline  hydrates 
under  the  conditions  described.  C.  H.  B. 

Hypothesis  of  Dissociation  of  Salts  in  very  Dilute  Solu- 
tions. By  E.  Wiedemann  (Zeit.  phijsikal.  Chem.,  2,  241 — 242). — 
The  author  criticis.es  the  results  obtained  by  Arrhenius  and  Planck 
(this  vol.,  pp.  895,  896).  The  exceptions  to  the  law  of  the  reduction 
of  the  freezing  point  E  in  water,  which  is  of  the  form  E  =  const.  Ui/n, 
where  ?^^  is  the  number  of  molecules  of  the  dissolved  substance  and  n 
that  of  the  solvent,  are  explained  by  Planck  as  arising  from  the  in- 
crease in  ni  due  to  dissociation  of  the  salt  molecules,  but  would  equally 
result  from  a  decrease  of  n  caused  by  aggregation  of  the  molecules 
of  the  solvent  at  the  freezing  point.  The  simplest  explanation  of  the 
maximum  density  and  expansion  of  water  between  4°  and  0°  is  that 
the  water  already  contains  in  a  process  of  formation  solid  producing 
ice  molecales,  so  that  at  the  freezing  point  the  salt  is  no  longer  in  the 
presence  of  simple  water  molecules  but  of  water  and  ice  molecules, 
and  n  thus  decreasing  in  value  has  the  same  effect  on  E  as  an  increase 
in  ni,  which,  however,  remains  the  same.  The  anomalous  position 
occupied  by  water  among  liquids  in  respect  of  density  explains  the 
occurrence  of  exceptions  with  this  solvent  to  the  law  of  the  reduction 
of  the  freezing  point  and  not  with  others.  Hence,  while  still  admit- 
ting the  possibility  of  a  partial  dissociation  of  some  salts  of  weak 
acids  and  bases  in  solution,  the  above  exceptions  should  be  regarded  as 
due  in  the  majority  of  instances  to  the  behaviour  of  the  solvent  and  not 
to  that  of  the  salt.  Arrhenius  looks  on  the  properties  of  many  com- 
pounds in  solution  being  of  a  so-called  additive  nature,  that  is,  they  liiay 
be  represented  as  the  sum  of  the  properties  of  the  atoms,  as  strong 
presumptive  evidence  of  dissociation,  but  additive  properties  occur 
equally  in  solids,  the  molecular  heat  being  the  sum  of  the  atomic 
heats,  the  molecular  volume  the  sum  of  the  atomic  volumes,  and  so  on. 
Those  proofs  also  which  are  deduced  from  the  electrical  conductivity 
must  be  considered  as  unsatisfactory,  so  little  being  known  at  present 
of  the  apparently  complicated  laws  by  which  this  process  is  regulated. 
Ostwald,  in  a  note  on  the  above,  raises  the  objection  to  Wiede- 
mann's assumption  with  regard  to  the  reduction  of  the  freezing  point, 
that  unless  it  underwent  a  polymerisation  simultaneous  and  exactly 
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proportional  to  that  of  the  solvent,  no  salt  could  behave  in  a  normal 
manner  in  water,  as  it  is  well  known  that  all  non-electrolytes  do.  He 
points  out  that  Arrhenius  has  nob  advanced  the  view  that  a  compound 
having  additive  properties  is  a  sign  of  dissociation,  but  only  that  if 
substances  are  dissociated  that  will  have  additive  properties  similar 
to  those  which  hold  for  salts  in  dilute  solution.  He  further  main- 
tains that  the  explanations  afforded  by  the  new  hypothesis  itself  serve 
in  great  measure  to  throw  light  on  the  nature  of  the  electrical  con- 
ductivity of  solutions,  and  remove  the  complications  to  which  Wiede- 
mann alludes.  H.  C. 

Dissociation  of  some  Alums  and  of  Sodium  Acetate.    By  W. 

Muller-Erzbach  (Ber.,  21,  2222 — 2224). — Potash  alum  loses  8  mols. 
H2O  at  448°  under  a  constant  tension  of  0'14,  1  mol.  H2O  is  given  off 
at  44'2  under  a  somewhat  less  constant  tension  of  0*02  to  0'03,  and 
3  mols.  remain,  so  that  there  are  certainly  two  and  probably  three 
different  degrees  of  force  with  which  the  water  is  held  in  combination. 
Ammonium  alum  behaves  similarly,  8  mols.  HoO  are  evolved  at  41*3" 
under  a  tension  of  0*11,  and  1  mol.  H2O  at  45"8  under  a  tension  of 
0016. 

Soda  alum  and  chrome  alum  lose  only  half  of  their  water  under  a 
considerable  tension  which,  for  soda  alum  is  0"88  at  30' 5°  and  for 
chrome  alum  0*49  at  27"8'^.  With  freshly  crystallised  soda  alum  at 
18'5°,  the  tension  remained  0*05  for  two  days,  rose  on  the  third  day  to 
0'81  at  28"8°,  and  after  that  was  normal  and  remained  so  even  at  a 
lower  temperature. 

Sodium  acetate  loses  all  its  water  at  29*8  under  a  constant  tension 
of  0-31.  F.  S.  K. 

Osmotic  Pressure.  By  P.  Duhem  (/.  de  Phys.  [2],  6,  397—414). 
— In  a  previous  memoir  in  the  same  volume,  the  author  arrived  at 
some  conclusions  apparently  at  variance  with  those  of  Van't  Hoff 
(this  vol.,  p.  778),  but  he  now  points  out  that  this  was  due  to  his 
having  attributed  a  different  meaning  to  the  term  osmotic  pressure. 

When  an  aqueous  solution  of  salt  is  separated  from  pure  water  by 
a  diaphragm  permeable  to  water  but  not  to  the  salt,  there  will  be  a 
difference  of  pressure  on  opposite  sides  of  the  diaphragm  when  the 
condition  of  equilibrium,  in  which  there  is  no  flow  of  water  through 
the  diaphragm,  is  attained.  This  difference  of  pressure,  which  is  a 
function  of  the  concentration  of  the  solution,  Van't  Hoff  calls  the 
osmotic  pressure. 

The  author  then  proceeds  to  apply  the  theory  of  the  thermodynamic 
potential  to  osmotic  relations,  and  deduces  some  general  results  of 
considerable  interest,  more  especially  as  they  confirm  a  number  of 
conclusions  at  which  Yan't  Hoff  arrived  experimentally.  He  shows 
that  in  order  to  maintain  a  given  solution  in  osmotic  equilibrium  with 
pure  water  at  the  pressure  p,  a  pressure  p'  must  be  applied  to  it, 
depending  on  p,  on  the  temperature,  on  the  nature  of  the  salt,  and  on 
the  concentration  of  the  solution,  but  independent  of  the  shape  of  the 
containing  vessel,  or  of  the  form  and  material  of  the  diaphragm. 

Adopting  Willard  Gibbs's  definitions  of  the  potential  function  of 
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pure  water  and  of  tlie  salt  in  the  solution,  he  finds  that  the  pressure 
p'  is  the  pressure  at  which  the  potential  function  of  the  water  in  the 
solution  becomes  equal  to  the  potential  function  of  pure  water  at  the 
pressure  p.  Both  these  propositions  were  formulated  by  Van't  Hoff, 
and  are  now  shown  to  follow  rigorously  from  the  laws  of  thermo- 
dynamics. 

The  pressure  p'  is  shown  to  be  necessarily  greater  than  the  pressure 
j9,  and  it  must  increase  with  the  concentration. 

If  the  compressibility  of  water  is  negJected,  it  is  shown  that  to 
this  approximation  the  osmotic  pressure  expressed  in  terms  of  a 
column  of  water  at  the  temperature  of  observation,  measures  the 
dift'erence,  at  this  temperature,  between  the  potential  function  of  pure 
water  and  that  of  the  water  within  the  solution,  each  being  taken  at 
the  pressure  in  the  solution. 

When  two  solutions  of  di:fferent  salts  and  of  different  concentration 
are  in  osmotic  equilibrium  with  water  at  the  same  pressure  p,  while 
the  solutions  are  subject  to  the  same  pressure  jp' ,  Yan't  Hoff  calls 
them  isotonic.  The  author  obtains  an  expression  by  means  of  which, 
when  the  vapour-pressure  of  a  solution  is  known,  and  also  the  law  of 
the  compressibility  of  water-vapour,  the  vapour-pressure  of  an 
isotonic  solution  can  be  determined.  Assuming  the  laws  of  Boyle  and 
Gay-Lussac  to  be  applicable  to  water-vapour,  and  neglecting  the 
specific  volume  of  the  solution  in  comparison  with  the  specific  volume 
of  its  vapour,  the  author  arrives  at  the  result  that  two  isotonic  solu- 
tions at  the  same  temperature  have  approximately  equal  vapoui'- 
pressures. 

Van't  Hoff  states  the  theorem  as  an  exact  one,  but  the  conditions 
of  his  experiments  were  such  that  the  pressure  p\  at  which  the  solu- 
tions are  isotonic,  was  equal  to  the  vapour-pressure  P  of  one  of  them, 
and  the  formulsB  in  the  present  paper  will  then  give  P  equal  to  Pi, 
the  vapour-pressure  of  the  other  solution. 

The  author  shows  that  the  difference  in  the  solidifying  points 
of  two  isotonic  solutions  under  any  given  pressure  is  exceed- 
ingly small.  Van't  Hoff  enunciates  this  law  in  an  exact  but  more 
restricted  form,  viz.,  two  isotonic  solutions  have  the  same  solidifying 
point  at  the  pressure  for  which  they  are  isotonic,  and  the  author's 
formulae  show  this  to  be  rigorously  true. 

For  the  relation  between  the  osmotic  pressure  w  ■=  'p'  —  p,  and  the 
temperature  T,  Van't  Hoff  gives  dTurldT  —  •ro'/T  =  0,  but  this  the 
author  shows  to  be  incorrect,  the  true  relation  being  of  a  much  more 
complicated  character,  and  not  approximating  to  this  even  when,^as 
Van't  Hoff  supposes,  the  solutions  are  so  dilute  that  the  further 
dilution  produces  no  calorific  effects.  G.  W.  T. 

Permeability  of  Vegetable  Membranes  for  Air.    By  E.  Lietz- 

MANN  (Bied.  Centr.,  1888,  497). — Cork  lamellae,  even  when  there  is  a 
great  difference  of  pressure,  are  impermeable  for  gases,  whilst  the 
tender  cellular  membrane  of  the  leaves  of  Peperomia  magnoUfolia,  and 
also  the  cuticula  in  a  saturated  state,  are  permeable  to  air.  Air 
permeates  more  readily  through  a  saturated  than  through  an  air-dry 
membrane.      The  membranes  of  woody  tissue  are  also   very  readily 
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permeated,  and  the  more  so  if  they  be  moist.  Experimenting  with 
bladder,  the  author  finds  that  animal  membranes  follow  the  same  law 
as  vegetable.  E.  W.  P. 

Equilibrium  in  the  Retention  of  Water  by  Dilute  Sulphuric 
Acid  and  Hydrated  Salts.  By  W.  Muller-Erzbach  {Zeit.  jphysikal. 
Chem.,  2,  113 — 119). — Two  salts  were  experimented  with,  sodium 
dithionate  and  lead  acetate.  In  each  case  water  passes  from  the  salt 
to  sulphuric  acid  of  a  tension  that  is  slightly  lower,  but  the  reversal 
of  the  change  and  the  passage  of  water  from  the  acid  to  the  salt 
requires  that  the  tension  of  the  acid  should  be  considerably  higher 
than  that  of  the  salt.  This  is  independent  of  the  state  of  aggrega- 
tion of  the  salt.  Experiments  were  made  towards  ascertaining  the 
influence  which  slight  impurities  might  have  on  the  tension,  but 
without  definite  results.  H.  C. 

Studies  in  Chemical  Dynamics:  Oxidation  and  Reduction 
Processes.  By  W.  Ostwald  (Zeit.  physikal.  Chem.,  2,  127—147). — 
The  author  finds  that  the  increase  in  the  velocity  of  oxidation  and 
reduction  processes  produced  by  the  presence  of  free  acids  is  in  pro- 
portion to  the  constants  of  affinity  of  these  latter.  The  increase  in 
speed  of  the  reactions  HBrOg  +  6HI  =  HBr  +  3H,0  +  61  and 
2C1O3  +  6HI  =  2Cr(OH)3  +  3I2  in  the  presence  of  various  acids 
was  measured.  A  comparison  with  the  constants  of  affinity  and  the 
electrical  conductivities  shows  tiiat  the  numbers  representing  this 
increase  of  speed  for  each  acid  are  of  the  same  order. 

An  exception  in  the  first  reaction  was  found  for  the  case  of  chromic 
acid.  The  number  for  this  is  abnormally  high,  the  explanation 
probably  lying  in  a  contact  action  of  some  sort  occurring.  That  a 
recurring  reduction  and  oxidation  of  the  chromic  acid  does  not  take 
place  is  shown  by  the  completely  neutral  action  of  chromium 
sulphate.  An  influence  which  may,  however,  be  in  some  degree 
susceptible  of  the  latter  explanation  is  that  of  ferrous  and  ferric  salts, 
both  of  which  increase  the  speed  of  the  reaction.  In  the  case  of 
ferrous  salts  the  increase  appears  to  be  approximately  inversely  pro- 
portional to  their  molecular  weights.  A  large  number  of  chlorides 
were  examined  but  were  mostly  indifferent,  having  no  appreciable 
effect  on  the  speed  of  the  reaction.  Manganese  chloride  increases 
the  speed  slightly,  and  cupric  chloride  very  appreciably,  but  this 
latter  oxidises  the  hydriodic  acid.  Cadmium  chloride  has  a  great 
eff'ect  in  decreasing  the  speed,  but  this  is  owing  to  its  decomposition 
by  the  hydriodic  acid  and  consequent  removal  of  the  latter.  The 
description  of  the  behaviour  of  the  chlorides  applies  equally  to  that 
of  the  bromides.  H.  C. 

Decomposition  of  Ammonium  Salts  by  Bromine  Water. 
By  S.  Raich  (Zeit.  physikal.  Chem.,  2,  124 — 126). — The  decomposi- 
tion of  ammonia  by  bromine,  2NH3  -|-  SBro  =  Ng  +  CHBr,  takes 
place  with  very  different  velocities  for  ammonium  salts  and  for 
free  ammonia,  being  much  slower  with  the  former.  As  this  would 
probably  depend  in  some  measure  on  the  affinity  coefficients  of  the 
acids,  experiments  were  made   to  determine   the   relative  velocities 
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of  the  reaction  with  different  ammonium  salts.  The  chloride, 
nitrate,  sulphate,  oxalate,  acetate,  tartrate,  monochloracetate,  formate, 
succinate,  and  malonate  were  taken  in  1/20  normal  solutions,  and 
12  c.c.  of  each  titrated  with  25  c.c.  3/40  normal  bromine  water  at 
25°.  The  results  show  that  the  velocity  of  the  reaction  is  in  some 
way  connected  with  the  affinity  coefficients  of  the  acids,  as  the 
stronger  the  acid  which  is  combined  with  the  ammonia  the  slower  the 
reaction.  In  the  case  of  the  oxalate,  formate,  succinate,  and  malo- 
nate, the  bromine  attacks  the  acid  as  well  as  the  ammonia,  thus  com- 
plicating the  reaction.  H.  C. 

Velocity  of  Etherification  determined  by  means  of  Elec- 
trical Conductivity.  By  Negreano  (Gompf.  rend.,  106,  1665 — 
1668). — The  rate  of  etherification  of  a  mixture  of  ethyl  alcohol  and 
acetic  acid  was  measured  by  determining  the  resistance  of  the  liquid 
by  Lippmann's  method.  The  results  were  similar  to  those  of  previous 
observers,  and  the  method  is  generally  applicable.  C.  H.  B. 

Influence  of  Neutral  Salts  in  Chemical  Reactions.    By  J. 

Spohr  {Zeit.  physikal.  Ghe7n.,  2,  194—217). — The  author  has  con- 
tinued his  investigations  on  the  influence  of  neutral  salts  on  the  inver- 
sion of  cane-sugar  (Abstr.,  1885,  1181 ;  1886,  502)  by  studying  the 
influence  which  the  chlorides  of  potassium,  sodium,  lithium,  magne- 
sium, cadmium,  mercury,  calcium,  strontium,  barium,  and  manganese 
have  on  the  rate  of  the  inversion  of  cane-sugar  by  hydrochloric  acid. 
This  influence  appears  as  before  to  be  proportional  to  the  amount  of 
neutral  salt  present,  and  for  salts  belonging  to  the  same  series  in  the 
periodic  system  to  decrease  with  rising  molecular  weight.  The  same 
amount  of  neutral  salt  with  strong  acid  has  approximately  as  much 
greater  influence  than  with  weak  acid  as  the  constant  of  inversion  of 
the  former  is  greater  than  that  of  the  latter,  so  that  the  influence  of 
any  given  quantity  of  neutral  salt  will  decrease  with  the  increasing 
dilution  of  the  acid. 

A  study  was  also  made  of  the  influence  of  salts  on  the  saponification 
of  ethyl  acetate  by  potassium  hydroxide.  From  these  and  the  above 
experiments  the  author  draws  the  conclusion  that  the  influence  of  the 
neutral  salt  is  due  to  its  taking  part  in  the  reaction,  and  explains  how 
this  may  be  assumed  to  occur  on  the  Williamson- Clausius  hypothesis 
of  dissociation.  H.  0. 

Freezing  Mixtures  containing   Solid  Carbonic  Anhydride. 

By  L.  Cailletet  and  B.  Colardeau  (Gompt.  rend.,  106,  1631 — 1634). 
— The  temperatures  were  measured  by  means  of  a  thermoelectric 
couple  which  had  been  graduated  against  a  hydrogen  thermometer. 

Compressed  or  porous  solid  carbonic  anhydride  alone,  under  atmo- 
spheric pressure,  gives  a  temperature  of  about  —  60°  ;  in  a  vacuum 
maintained  by  means  of  a  pump  and  potash  the  temperature  is  —76°. 
A  mixture  of  ether  and  solid  carbonic  anhydride  has  a  temperature  of 
—  77°  under  ordinary  pressure,  and  —103°  in  a  vacuum.  This  mixture 
solidifies  liquid  carbonic  anhydride. 

When  solid  carbonic  anhydride  is  added  to  ether,  it  at  first  disappears 
rapidly,  not  owing  to  volatilisation,   but  because  it  dissolves  in  the 
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ether.  The  ether  remains  transparent,  but  after  some  time  babbles 
of  gaseous  carbonic  anhydride  are  given  off.  If  further  quantities  of 
the  anhydride  are  added,  the  liquid  becomes  saturated,  and  loses  its 
transparency.  The  temperature  gradually  falls  until  it  attains  a 
minimum  exactly  at  the  point  of  saturation.  Any  further  addition  of 
the  anhydride  causes  no  further  reduction  of  temperature,  but  the 
liquid  becomes  more  and  more  turbid.  It  is  evident  that  the  effect  of 
the  ether  is  due  to  its  solvent  action  on  the  carbonic  anhydride. 
Other  solvents  producing  low  temperature  with  the  anhydride  are 
methyl  chloride,  —82°  ;  sulphurous  anhydride,  —82°;  amyl  acetate, 
—  78°;  phosphorus  trichloride,  —76°;  alcohol,  —72°;  and  ethylene 
chloride,  —  G0°.  The  temperature  of  mixtures  of  carbonic  anhydride 
v^^ith  methyl  chloride  or  sulphurous  anhydride  in  a  vacuum  is  so  low 
that  the  solvent  solidifies,  and  the  temperature  of  the  mass  remains 
constant  from  this  point.  AYith  methyl  chloride  the  temperature 
obtained  is  —106°.  A  mixture  of  carbonic  anhydride  and  chloroform 
becomes  solid  under  ordinary  pressure,  and  has  a  temperature  of 
-77°.  C.  H.  B. 

Configiiration  of  the  Molecule  of  Benzene.    By  F.  Herrmann 

(Ber.,  21,  1949 — 1959). — The  author  states  that  the  various  possible 
positions  in  space  of  the  atoms  in  the  molecule  of  a  hydrocarbon  cau 
be  ascertained  by  simple  geometric  considerations  without  making  any 
assumption  as  to  the  nature  of  the  carbon-atom.  This  statement  is 
discussed  and  explained  with  the  aid  of  figures  in  the  case  of  methane, 
hexamethylene,  and  benzene.  F.  S.  K. 

The  Air  of  Coal  Mines.  By  T.  G.  Nasmyth  (Brit.  Med.  Joum., 
2,  1888,  222— 229).— The  following  is  a  summary  of  the  results 
obtained  from  the  physical,  chemical,  and  biological  observations 
made  from  a  sanitary  standpoint,  on  the  air  in  coal  mines. 

The  temperature  was  determined  by  wet  and  dry  bulb  thermometers, 
one  set  being  placed  above  ground,  the  other  below.  Both  were 
read  daily  for  a  period  of  three  months,  and  the  results  are  given  in 
tables.  The  most  noteworthy  points  were  the  uniform  temperature  of 
the  mine  from  day  to  day,  and  the  fact  that  the  air  was  nearly  always 
saturated.  On  21  consecutive  days,  the  temperature  remained  at 
53°  F.  ;  the  highest  temperature  in  the  mine  was  55°  F.,  the  lowest, 
53°  F. 

The  volume  of  the  air  was  measured  by  the  anemometer,  and  tables 
are  given  showing  the  large  volumes  of  air  which  are  passed  into 
mines. 

Carbonic  anhydride  was  estimated  by  Pettenkofer's  method.  In 
mines  under  100  fathoms  deep,  the  percentage  in  volumes  was  0'181  ; 
in  deep  mines  over  100  fathoms,  it  was  0*219. 

Organic  matter,  estimated  by  Carnelley's  method,  showed  a  high 
result,  expressed  as  oxygen  needed  for  a  million  volumes  of  air,  for 
shallow  mines  30,  and  for  deep  39.  This  high  result  is  probably  due 
to  those  various  chemical  substances  which  decolorise  potassium  per- 
manganate, beside  organic  matter. 

Oxygen  was  estimated  by  Franke's  method.     This  method  is  not 
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strictly  accurate,  and  the  results  are  comparative.     The  estimation 
showed  that  when  ventilation  was  deficient,  oxygen  was  diminished. 

Estimations  were  also  made  of  ammonia  and  albuminoid  ammonia 
by  Wanklyn's  method. 

In  the  biological  experiments,  Hesse's  method  for  collecting  and 
estimating  the  micro-organisms  in  air  was  employed.  Some  hundreds 
of  microscopic  preparations  and  cultivations  were  made,  and  for 
particulars  the  original  report  must  be  consulted.  All  varieties  of 
microbes  were  found,  the  numbers  not  always  being  in  relationship  to 
the  impurity  of  the  air.  Moulds  preponderated.  The  presence  of 
horses  and  men  had  always  a  distinct  effect  in  increasing  the 
numbers  in  Hesse's  tubes.  This  method,  though  the  best  we  have,  is 
not  exact,  as  it  is  impossible  to  be  sure  that  all  microbes  are  deposited 
on  the  nutrient  jelly ;  and  also  a  litre  of  air  run  out  from  the  aspirator 
does  not  imply  that  a  litre  of  air  has  passed  into  Hesse's  tubes. 

The  general  conclusion  is  drawn  that  the  air  of  coal  mines  com- 
pares favourably  with  that  of  one-room  houses,  schools,  and  work- 
shops. Miners  are  not  unhealthy,  and  are  not  particularly  affected  by 
phthisis  or  bronchitis.     These  statements  are  supported  by  statistics. 

W.  D.  H. 
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Molecular  Weight  of  Sulphur,  Phosphorus,  Bromine,  and 
Iodine  in  Solution.  By  E.  Patern5  and  R.  Nasini  (Ber.,  21, 
2153 — 2155). — The  authors  have  made  determinations  of  the  mole- 
cular weight  of  sulphur,  phosphorus,  bromine,  and  iodine,  by  Raoult's 
method  in  a  similar  manner  to  that  described  (Ber.,  19,  2527). 
Benzene  was  the  solvent  employed  in  the  case  of  sulphur,  and  solu- 
tions of  various  concentration  were  experimented  on.  The  coefficient 
of  depression  was  constant,  and  the  molecular  formula  was  found  to 
be  Sfi.  Aqueous  and  acetic  acid  solutions  were  employed  for  the 
determinations  with  bromine,  and  the  results  show  that  the  molecular 
formula  is  Bv^.  The  molecular  formula  of  iodine  was  found  to  be  lo, 
when  very  dilute  solutions  of  benzene  are  employed,  but  in  more  con- 
centrated solutions  tlie  results  seem  to  indicate  a  greater  complexity 
of  the  molecule.  The  molecular  depression  is  constant  in  acetic  acid 
solutions,  and  the  results  obtained  point  to  molecular  formula  inter- 
mediate between  I  and  Ig.  From  the  results  obtained  with  phosphorus 
in  benzene  solution,  it  seems  probable  that  it  contains  a  mixture  of 
molecules  of  P4  and  P2,  but  the  sample  employed  was  not  quite  pure. 

F.  S.  K. 

Molecular  Weight  of  Sulphur.  By  H.  Biltz  (Ber.,  21,  2013— 
2017). — The  author  made  determinations  of  the  vapour-density  of 
sulphur  by  Meyer's  method,  but  obtained  no  constant  results,  although 
the  apparatus  was  filled  with  pure  nitrogen,  and  experiments  with 
mercury  gave  fully  concordant   determinations.     The   cause  of  this 
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disacp^eement  is  the  presence  of  an  indifFerent  gas,  and  it  was  found 
that  the  larger  the  quantity  of  sulphur  taken  the  higher  were  the 
results  obtained. 

Determinations  made  with  Dumas'  apparatus  at  518"*  gave  constant 
results,  but  the  density  gradually  decreases  as  the  temperature 
increases.  At  467'9"  the  vapour-density  is  greater  than  that  calcu- 
lated for  Se,  and  there  is  no  fact  which  points  to  the  existence  of  such 
a  molecule.  There  is  just  as  much  ground  for  assuming  the  existence 
of  molecules  of  S5,  S7,  S2,  or  Sm,  as  of  Se. 

The  only  results  which  are  constant  within  a  very  considerable 
range  of  temperature  are  those  which  agree  with  the  molecular 
formula  S2.  F.  S.  K. 

Remarks  on  the  preceding  Article.  By  Y.  Meyee  {Ber.,  21, 
2018 — 2019). — The  results  obtained  in  the  previous  paper  show 
clearly  that  in  vapour-density  determinations  made  by  the  author's 
method,  the  quantity  of  substance  taken  and  the  size  of  the  bulb  are 
without  influence  on  the  result  only  when  the  substance,  at  the  tem- 
perature of  the  determination,  is  a  normal  gas,  the  density  of  which 
is  not  changed  by  pressure  or  temperature.  In  other  cases,  the  results 
are  dependent  on  the  relative  quantities  of  the  substance  and  the  gas 
(air  or  nitrogen)  with  which  its  vapour  is  mixed.  F.  S.  K. 

Property  of  Carbon  similar  to  that  of  Spongy  Platinum. 

By  G.  A.  HiRN  {Cornet,  rend.,  106,  1784— 1785).— The  author  has 
noticed  that  a  heated  thread  of  carbonised  lamp  wick  occasionally 
remained  incandescent  in  a  mixture  of  alcohol  vapour  with  air. 

C.  H.  B. 

Absorption  of  Carbonic  Oxide  by  Cuprous  Chloride.    By  H. 

Drehschmidt  (J5er.,  21,  2158 — 2164;  compare  this  vol.,  p.  88).— A 
reply  to  Hempel  (this  vol.,  p.  556).  A  hydrochloric  acid  solution  of 
cuprous  chloride,  free  from  carbonic  oxide,  and  almost  saturated  with 
nitrogen  by  keeping  it  in  an  atmosphere  of  the  latter,  does  not  evolve 
gas  when  placed  in  contact  with  hydrogen,  but  the  volume  of  hydro- 
gen (89*71  parts)  diminishes  slightly  (0*55  part).  In  a  second  and 
third  experiment  with  the  same  volume  of  hydrogen,  the  diminution 
was  0"23  and  O'l  7  part  respectively,  and  if  the  solution  was  now  brought 
into  contact  with  the  same  volume  of  nitrogen,  the  latter  increased  by 
0-17  part. 

When  9295  parts  of  coal-gas,  freed  from  carbonic  anhydride,  heavy 
hydrocarbons,  and  oxygen,  is  treated  with  10  c.c.  of  a  freshly  pre- 
pared hydrochloric  acid  solution  of  cupi'ous  chloride,  and  the  process 
repeated  five  times,  the  loss  of  volume  is  8*35,  1'63,  041,  0*27,  and 
0  03  parts  respectively,  the  consecutive  diminutions  being  due  to 
absorption  of  carbonic  oxide.  Experiments  in  which  carbonic  oxide 
was  absorbed  by  a  solution  of  cuprous  chloride,  the  solution  then 
shaken  with  pure  nitrogen,  and  the  resulting  gaseous  mixture 
analysed,  show  clearly  that  the  solution  evolves  carbonic  oxide  when 
placed  in  contact  with  nitrogen.  F.  S.  K. 
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Reactions  Occurring  in  the  Preparation  of  Water  and 
Heating  Gas.  By  J.  Lang  {Zeit.  physikal.  Chem.,  2,  161—183). — 
The  object  in  these  investigations  was  to  ascertain  the  nature  of  the 
reactions  which  occur  at  different  temperatures  between  the  gases 
produced  by  the  action  of  steam  on  carbon  and  the  limits  of  such 
reactions.  The  action  of  methane  on  carbonic  anhydride  sets  in  at 
about  700°,  a  partial  reduction  taking  place,  carbon  being  deposited, 
and  carbon  monoxide  formed.  Some  of  the  carbon  is  due  to  the 
decomposition  of  the  methane  by  heat  which  occurs  at  this  temperature. 
Hydrogen  is  the  chief  product  of  the  action  of  water-vapour  on 
methane  at  about  1000°,  arising  both  from  the  action  of  heat  on  the 
methane,  and  from  the  reaction  between  the  two  gases.  The  carbon 
from  the  methane  gives  a  hard,  bright  deposit  of  graphite,  which 
reduces  the  carbonic  anhydride  formed  in  this  reaction  but  slowly  even 
at  1000°,  the  carbon  monoxide  present  being  mostly  due  to  the 
reduction  of  the  dioxide  by  the  methane.  The  action  of  oxygen  on 
carbon  results  in  the  formation  of  carbonic  anhydride  alone  if  con- 
ducted at  500'',  and  not  too  rapidly.  A  rapid  action  causes  local 
heating  of  the  carbon  and  consequent  reduction  of  a  small  portion  of 
the  dioxide  to  monoxide,  which  is  also  brought  about  by  raising  the 
temperature  of  the  reaction.  If  oxygen  mixed  with  carbon  monoxide 
be  passed  over  carbon,  no  change  takes  place  in  the  monoxide  at 
500°,  if  the  reaction  takes  place  slowly,  as  the  temperature  is  not 
high  enough  for  its  combustion,  but  the  carbon  is  burnt  to  dioxide  by 
the  oxygen.  If  the  stream  of  mixed  gases  be  passed  rapidly,  the 
heat  of  the  latter  reaction  raises  the  temperature,  and  combustion  of 
the  monoxide  then  takes  place.  These  experiments  show  that  in  the 
combustion  of  carbon  the  formation  of  the  monoxide  is  preceded  by 
that  of  the  dioxide.  The  action  of  water- vapour  on  carbon  begins  at 
about  600°.  At  this  temperature  carbonic  anhydride  and  hydrogen 
are  the  sole  products,  but  as  the  temperature  rises  carbon  monoxide 
is  also  formed  from  the  reduction  of  the  dioxide.  This  is  somewhat 
decreased  in  amount  by  the  opposing  action  of  the  water- vapour, 
CO  +  H3O  =  002  +  H2,  an  effect  which  may  be  much  reduced, 
though  not  entirely  overcome,  by  having  the  carbon  porous  and 
present  in  quantity,  offering  a  large  surface  for  the  quick  removal  of 
the  water-vapour.  The  reduction  of  carbon  dioxide  to  monoxide, 
the  action  of  water- vapour  on  carbon  monoxide,  and  the  decomposi- 
tion of  water-vapour  by  carbon,  can  only  take  place  within  certain 
limits  strictly  defined  by  temperature,  and  at  no  temperature  is  any- 
one of  these  reactions  a  complete  one.  H.  C. 

Lowest  Oxide  of  Silver.  By  0.  v.  d.  Pfoedten  {Ber.,  21,  2288— 
2299). — The  compound  described  as  oxide  (compare  Abstr.,  1887, 
699,  and  this  vol.,  p.  221)  must  be  regarded  as  a  hydrate  of  silver, 
the  composition  of  which  is  probably  Ag4,H20  (?  Ag/H*OH).  The 
product  which  is  first  precipitated  in  the  tartaric  acid  reaction  (loc. 
cit.)  is  the  hydrate,  containing  silver  tartrate  or  sodium  tartrate ;  it 
retains  its  impurities  when  washed  with  alcohol,  alcoholic  acetic 
acid,  or  solutions  of  different  salts,  and  contains  about  4  per  cent,  of 
water.      The   flocculent  precipitate    produced   on    adding   alkali   is 
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probably  the  pure  hydrate,  but  it  cannot  be  obtained  in  the  dry 
state  free  from  impurities  ;  when  washed  with  aqueous  or  alcoholic 
potash  or  ammonia,  or  with  acetic  acid,  the  organic  impurities  are 
removed,  and  a  black  powder  is  obtained  which  contains  varying 
quantities  of  water,  but  always  less  than  4  per  cent.  Both  prepara- 
tions contain  extremely  small  quantities  of  oxygen. 

Silver  hydrate  is  converted  into  metal  when  treated  with  hydro- 
chloric acid,  sulphuric  acid,  and  most  other  acids,  but  phosphorous 
and  sulphurous  acid  have  no  action  in  the  cold.  It  is  much  more 
readily  oxidised  by  potassium  permanganate,  potassium  ferrocyanide, 
potassium  dichroraate,  and  iodine  than  metallic  silver,  and  is  decora- 
posed  into  metal  and  water  by  cold,  concentrated  hydrogen  peroxide, 
or  when  washed  with  water  or  solutions  of  salts.  It  loses  its  water 
slowly  at  100°,  but  quickly  at  110°. 

All  black  compounds  which  are  obtained  by  reducing  solutions  of 
silver  probably  consist  of  the  hydrate.  F.  S.  K. 

Solubility  of  Calcium  Compounds.  By  A.  H.  Allen  (Chem. 
News,  57,  236). — The  author  points  out  that  the  solubility  of  many 
calcium  salts  diminishes  with  an  increase  of  temperature ;  such  is  the 
case,  for  example,  with  the  acetate,  the  propionate,  the  normal 
valerate  and  butyrate,  the  iso-octate,  the  citrate,  and  the  benzoate. 
This  property,  therefore,  appears  to  be  connected  with  the  basic 
radicle  as  well  as  with  the  decomposition  of  unstable  hydrates. 

D.  A.  L. 

Constitution  of  Hydraulic  Cements.  By  H.  Le  Chatelier 
(Annales  des  Mines,  1887,  345 — 404). — The  author  shows  that  when 
gypsum  is  subjected  to  a  very  regular  and  progressive  rise  of  tempe- 
rature, dehydration  takes  place  in  two  stages  ;  the  first,  at  120 — 130°, 
results  in  the  loss  of  1*5  mol.  H2O  ;  the  second,  at  160 — 170°,  completes 
the  dehydration.  In  confirmatory  experiments,  gypsum  was  exposed 
for  prolonged  periods  to  various  fixed  temperatures,  and  it  was  observed 
that  even  at  165°  the  dehydration  did  not  extend  beyond  the  first  stage, 
whilst  at  194°  dehydration  was  complete.  The  decomposition  is  inde- 
pendent of  pressure,  but  proceeds  more  or  less  rapidly  according  as 
the  temperature  is  higher  or  lower.  The  product  of  the  first  stage, 
2CaS04,H20,  may  be  obtained  in  long,  rectangular  prisms  of  extreme 
tenuity,  by  heating  a  saturated  solution  of  calcium  sulphate  at 
130 — 150°  in  sealed  tubes,  then  to  avoid  rehydration,  which  takes 
place  very  rapidly  in  water  below  130°,  the  tube  is  opened  while  hot, 
and  the  moist  contents  are  thrown  into  absolute  alcohol ;  the  crystals 
obtained  in  this  manner  wlien  dried  at  100°  have  the  above  composition. 
The  incrustation  in  boilers  supplied  with  sea-water  is  an  impure  form 
of  this  compound.  The  author  explains  the  setting  of  plaster,  and 
bases  his  explanation  on  the  hydration  of  the  burnt  gypsum  in  the 
presence  of  water,  the  formation  of  a  supersaturated  solution  of 
normal  sulphate,  and  the  crystallisation  of  the  latter  salt ;  the  water 
set  free  is  then  ready  to  attack  a  fresh  portion  of  burnt  gypsum,  and 
so  on  until  the  whole  mass  has  undergone  conversion.  Under  these 
conditions,  the  sulphate  crystallises  abnormally,  forming  spherulitic 
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aggregations  of  filiform  prisms  ;  favonrable  both  for  great  adhesion  and 
interlacing,  as  well  as  for  the  formation  of  a  solid  crystalline  mass. 

In  support  of  this  explanation  the  following  experiment  was  made 
with  anhydrous  sodium  sulphate,  which  when  powdered  and  mixed 
with  water  sets  like  plaster,  but  being  more  soluble  is  more  suitable 
for  the  experiment.  A  glass  tnbe,  divided  midway  by  means  of  a 
piece  of  metallic  gauze,  was  filled  with  water,  and  pieces  of  fused 
sodium  sulphate  were  placed  on  the  gauze  ;  the  tube  was  then  plunged 
into  cold  water  to  prevent  rise  of  temperature.  After  a  few  hours 
a  solid  mass  of  hydrated  sodium  sulphate  had  formed  at  the  bottom 
of  the  tube  several  centimetres  away  from  the  anhydrous  salt, 
showing  that  the  setting  can  take  place  away  from  the  mass,  and  is 
due  to  the  formation  of,  and  crystallisation  from,  a  supersaturated 
solution. 

Investigations  on  barium  cements  led  to  the  production  of  the 
anhydrous  silicates  BaSiOs  and  BaaSiO^  by  heating  together  the 
requisite  proportions  of  silica  and  barium  oxide.  The  fused  mass 
obtained  in  the  first  case,  when  examined  in  section  under  the  micro- 
scope, appears  as  an  entanglement  of  long  prismatic  crystals,  with 
slight  double  refraction  and  easy  cleavage.  The  second  silicate  simply 
cakes  together,  and  forms  a  porous  mass  exhibiting  only  a  confused 
crystallisation  under  the  microscope.  Both  these  set  when  mixed  with 
water,  owing  to  the  formation  of  the  hydrated  silicate  BaSi03,6H20, 
which  is  likewise  formed  when  pulverised  calcined  silica  and  barium 
hydroxide  are  quenched  with  water,  and  when  a  soluble  silicate  is 
added  to  baryta- water  ;  in  the  latter  case,  it  forms  a  bulky  precipitate, 
which  gradually  becomes  crystalline,  and  after  24  hours  is  entirely 
changed  into  tabular  crystals,  identical  with  those  formed  in  glass 
bottles  containing  baryta-water. 

The  author  has  made  extensive  and  elaborate  investigations  on 
calcareous  cements,  in  the  course  of  which  he  has  made  a  careful  study 
of  the  decomposition  of  calcium  carbonate  by  heat ;  all  details  of  the 
methods  and  apparatus  employed  are  given  in  the  original.  When 
heated  rapidly,  decomposition  starts  from  890°  to  930°,  according  as 
the  carbonate  is  precipitated  carbonate,  chalk,  or  marble ;  but  if  it 
contains  magnesia  the  decomposition  commences  at  720°.  In  more 
careful  experiments  it  was  observed  that  at  the  same  temperature  the 
tension  limit  is  the  same  for  precipitated  carbonate,  chalk,  or  marble, 
but  that  the  limit  is  reached  with  greater  rapidity  by  the  precipitate. 
Below  500°,  the  decompositiion  is  too  slow  to  admit  of  accurate  expe- 
riments ;  at  500°,  the  limit  is  not  reached  until  after  two  hours,  and 
then  only  equals  yq^oc"  ^^  ^'^®  mass  experimented  on  per  hour,  and  a 
temperature  of  812°  is  required  before  the  tension  equals  atmospheric 
pressure. 

According  to  the  author's  experience,  calcium  hydroxide,  when 
heated  rapidly,  decomposes  at  a  temperature  of  530°  to  540°  ;  when 
carefully  heated  below  100°,  there  is  no  appreciable  decomposition ;  at 
350°,  the  tension  of  dissociation  is  only  100  mm.  of  mercury,  and  only 
reaches  one  atmosphere  at  450°.  It  may,  therefore,  be  considered  as 
quite  stable  in  dry  air  at  ordinary  temperatures,  and  moreover  it  is 
only  attacked  very  slowly  by  carbonic  anhydride. 

3  z  2 
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The  author  has  prepared  and  fally  described  the  anhydrous  silicates 
CaSiOs,  Ca2Si04,  CasSiaO?,  CaaSiOs.  The  first  three  lie  prepared  by 
heating  toi^fether  silica  and  lime  in  proper  proportions  ;  the  first  is 
identical  with,  wollastonite,  the  third  is  simply  a  mixture  of  the  first 
and  second.  The  second  forms  a  hard,  solid,  fused  mass  while  hot, 
but  as  it  cools  it  cracks,  swells,  and  ultimately  falls  to  a  white 
powder,  resembling  slaked  lime ;  this  really  consists  of  microscopic, 
prismatic,  crystalline  fragments,  slightly  doubly  refractive,  and,  at 
times,  striated  in  the  direction  of  the  greatest  length.  This  phe- 
nomenon is  the  result  of  the  dimorphism  of  this  silicate,  the  change 
is  accompanied  by  development  of  heat.  The  spontaneous  pulverisa- 
tion in  some  slags  and  cements  is  now  attributed  to  the  presence  of 
this  silicate.  This  power  of  pulverisation  is  diminished  by  the 
presence  of  magnesia,  iron  oxide,  or  alumina,  hence  the  pulverisation 
in  slags  may  be  much  delayed.  With  equal  molecular  proportions 
of  magnesia  and  lime,  the  resulting  mass  remains  absolutely  compact, 
hard,  and  definitely  crystallised,  it  is,  in  fact,  monticellite,  CaMgSiOi. 
The  compound  CaaSiOs  cannot  be  obtained  in  the  same  way  as  the 
others  by  heating  lime  and  silica  together,  nor  by  using  a  flux  such 
as  calcium  chloride  as  well,  in  fact,  in  the  latter  case  a  calcium  chloro- 
silicate  is  produced.  This  substance,  Ca2Si04,CaCl2,  forms  ortho- 
rhombic  crystals  with  double  cleavage  and  energetic  double  refraction  ; 
measurements  of  the  crystals  are  given.  The  crystals  are  attacked 
by  water,  but  not  by  alcohol.  Heated  in  steam  above  450°,  it 
gave  rise  to  an  amorphous  compound,  presumedly  CagSiOs ;  neither 
of  the  preceding  silicates  set  when  mixed  with  water,  but  this  does, 
forming  a  hard,  durable  briquette,  which  shows  conclusively  that 
it  not  only  differs  from  them,  but  that  it  is  also  free  from  uncombined 
lime.  The  author  could  not  obtain  hydrated  silicates  by  direct  hydra- 
tion of  the  above  anhydrous  silicates  ;  the  only  one  prepared  by  him 
was  CaSi03,Aq  (possibly  2^  mols.  HjO)  by  precipitating  lime-water 
with  a  solution  of  silica. 

The  author  has  also  investigated  those  calcium  aluminates  which 
may  be  expected  to  occur  in  cements,  and  pursuing  the  synthetical 
methods  by  fusion,  as  adopted  in  the  case  of  silicates,  he  has  prepared 
three  anhydrous  aluminates,  and  one  hydrated  aluminate.  CaALOi,  cor- 
responding with  spinel,  crystallises  in  scarcely  fusible,  very  hard  cubic 
crystals.  Ca3Al409  (the  author  is  not  quite  certain  about  the  composi- 
tion of  this  salt)  forms  orthorhombic  crystals  with  very  strong  double 
refraction,  which  fuse  with  moderate  facility.  CagAlaOe  forms  easily 
fusible,  cubic  crystals.  When  pulverised  and  quenched  with  water,  all 
three  set  like  plaster  of  Paris,  but  when  agitated  with  excess  of  water 
they  decompose,  both  lime  and  alumina  pass  into  solution,  from  which 
the  alumina  is  partly,  or  if  lime  water  is  added,  wholly  precipitated 
in  the  form  of  a  crystalline  hydrated  calcium  aluminate.  This  salt, 
Ca4Al207,12H20,  is  the  only  hydrated  calcium  aluminate  stable  in  the 
presence  of  free  lime,  and,  therefore,  capable  of  existing  in  wetted 
cements  ;  it  crystallises  in  spherulitic  groups  of  long  needles,  forming 
compact  spherulites  when  the  crystallisation  is  slow.  Calcium  alumi- 
nates become  rapidly  less  susceptible,  and  ultimately  indifferent  to 
the  action  of  water  when  magnesium  is  substituted  for  calcium.     The 
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autlior  does  not  describe  any  definite  anhydrous  calcinm  ferrate,  and 
only  one  hydrated  ferrate,  a  white  substance  decomposed  by  water 
and  by  carbonic  anhydride,  but  not  by  lime-water.  Carbonic  anhy- 
dride liberates  ferric  hydroxide. 

Mixing  alumina  and  ferric  oxide  and  then  heating  with  lime 
increases  the  fusibility  of  the  corresponding  lime  salts.  The  author 
has  obtained  the  alumino-ferrate,  Al203,Fe203,3CaO,  crystallising  in 
well-defined,  long,  red  needles.  By  fusing  calcium  ferrates  with 
calcium  chloride,  brown  plates  terminating  in  symmetrical  obtuse 
points  are  obtained  of  the  composition  Fe203,CaO,CaCl2.  They  have 
a  remarkably  easy  cleavage,  but  are  not  attacked  by  water  or  acetic 
acid.  The  aluminates  under  similar  circumstances  yield  very  fusible 
glassy  substances,  which  are  decomposed  by  water. 

The  rest  of  this  monograph  treats  of  the  character  and  behaviour  of 
the  various  constituents  of  cements  when  they  are  present  in  the  burnt 
cementitious  mixtures  or  in  the  wetted  cements.  D.  A.  L. 

Action  of  Alkaline  Phosphates  on  the  Alkaline  Earths. 
By  L.  OuVRARD  (Gompt.  rend.,  106,  1599— 1601).— The  oxide  or  a 
salt  of  the  alkaline  earth  was  dissolved  in  the  fused  phosphate,  with 
or  without  an  alkaline  chloride,  allowed  to  cool  slowly,  and  the  pro- 
duct treated  with  water. 

Barium  oxide  dissolves  readily  in  potassium  metaphosphate  or 
pyrophosphate,  and  in  both  cases  yields  the  pyrophosphate  Ba2P207 
in  monoclinic  prisms  which  dissolve  ready  in  dilute  acids  and  in 
concentrated  sulphuric  acid.  In  presence  of  potassium  chloride,  the 
result  is  the  same  if  the  proportion  of  the  phosphate  is  not  below 
5  per  cent.,  but  with  a  lower  proportion  a  chlorophosphate  is 
formed.  Precipitated  barium  phosphate  behaves  in  the  same  manner 
as  the  oxide.  Barium  sulphate  also  dissolves  and  jnelds  the  pyro- 
phosphate, the  excess  of  sulphate  crystallising  in  the  form  of 
barytes. 

Potassium  orthophosphate  with  barium  oxide,  chloride,  or  phosphate,, 
yields  the  compound  P205,2BaO,K30  in  transparent,  dendritic  crystals, 
soluble  in  dilute  acids. 

Sodium,  metaphosphate  and  pyrophosphate  yield  either  barium 
pyrophosphate  or,  if  the  proportion  of  barium  is  considerable,  the 
compound  PaOsjSBaO,  which  crystallises  in  large,  transparent 
lamellae,  seemingly  belonging  to  the  regular  system  ;  sp.  gr.  4*1  at  16°. 
The  crystals  dissolve  in  dilute  acids  and  in  concentrated  sulphuric 
acid.  Sodium  chloride  promotes  crystallisation,  but  if  the  propbr- 
tion  exceeds  a  certain  limit,  a  chlorophosphate  is  formed.  Sodium 
orthophosphate  yields  only  the  compound  P205,3BaO.  Barium  sul- 
phate is  not  decomposed  by  the  sodium  phosphates ;  it  dissolves  to  a 
certain  extent  but  crystallises  unaltered  on  cooling. 

Calcium  oxide,  phosphate,  or  sulphate  with  potassium  metaphos- 
phate or  pyrophosphate,  yield  the  compound  P205,CaO,K20  in  large, 
transparent  hexagonal  lamellae  derived  from  the  regular  octahedron  ; 
sp,  gr.  2'7.  The  same  compound  is  also  obtained  from  calcium  chloride 
or  fluoride  if  the  alkaline  phosphate  is  in  sufficient  excess  ;  it  dissolves 
readily  in  dilute  acids.    Tripotassium  phosphate  and  calcium  oxide  form 
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the  compound  P20c,2CaO,K20,  which  has  the  same  crystalline  form  as 
the  corresponding  barium  salt,  and  has  already  been  described  by 
<Grandeau,  who  obtained  it  by  Debray's  method.  Sodium  metapos- 
phate  yields  two  products  according  to  the  proportion  of  oxide  em- 
ployed, namely,  9P2Oi,10CaO,8Na2O,  which  was  previously  obtained 
by  Wallroth  under  the  same  conditions,  and  forms  monoclinic 
lamella?,  and  P205,2CaO,Na20,  which  has  been  described  by  Ditte,  and 
forms  transparent  hexagonal  rosettes.  Sodium  pyrophosphate  and 
orthophosphate  yield  the  salt  P205,2CaO,NaoO,  and  also  the  salt 
2P205,3CaO,3Na20,  which  crystallises  in  slender,  transparent,  mono- 
clinic  needles  melting  to  a  w^hite  enamel  at  a  red  heat.  With  the 
carbonate,  phosphate,  sulphate,  chloride,  and  fluoride,  the  same  pro- 
ducts are  obtained  as  with  the  oxide.  With  sodium  or  calcium 
chloride  in  excess,  chlorophosphates  corresponding  to  apatite  and 
wagnerite  are  formed. 

Strontium  oxide  and  salts  with  potassium  meta-  or  pyro-phosphate 
yield  the  compound  P205,SrO,K20,  identical  in  form  with  the 
corresponding  calcium  salt.  Tripotassium  phosphate  produces  the 
compound  P205,2SrO,K,0,  identical  in  form  with  the  analogous 
barium  and  calcium  compounds.  Sodium  meta-  and  pyro-phosphates 
yield  first  the  compound  P206,2SrO  in  small,  rhombic  prisms  similar 
to  those  of  the  barium  salt,  and  then  the  compound  P205,2SrO,Na20 
analogous  to  the  product  obtained  with  calcium.  Sodium  ortho- 
phosphate  yields  only  the  salt  P205,2SrO,N'a20 ;  strontium  sulphate  is 
not  decomposed  by  the  sodium  phosphates. 

Barium  is  not  readily  displaced  by  alkalis  and  therefore  does  not 
readily  form  double  salts.  Calcium  forms  double  phosphates  only, 
and  strontium  occupies  an  intermediate  position.  C.  H.  B. 

Decomposition  of  Barium  Ferrate   at  High  Temperatures. 

By  G.  Rousseau  and  J.  Bernheim  {Gompt.  rend.,  106,  172(3 — 1728.) — 
If  barium  ferrate  is  introduced  into  barium  chloride  or  barium 
bromide  fused  at  800 — 1300°,  it  rapidly  decomposes  with  effervescence 
owing  to  the  liberation  of  oxygen,  and  leaves  a  residue  of  ferric  oxide. 
If,  however,  about  3  grams  of  barium  ferrate  is  added  gradually  to 
a  fused    mixture  of    15  grams   of  barium    chloride  or  bromide,  and 

5  grams  of  barium  oxide,  and  the  product  is  treated  with  water,  it 
yields   brownish-black  crystals  of    barium  ferrite.     At  1100^,  about 

6  grams  of  barium  oxide  is  required  to  prevent  the  decomposition  of 
the  ferrite,  and  at  an  orange-red  heat  12  grams  is  necessary.  It 
follows  from  these  results  that  whereas  barium  ferrate  if  heated 
alone  decomposes  into  oxygen,  ferric  oxide,  and  barium  oxide,  when 
heated  with  barium  oxide  it  yields  oxygen  and  barium  ferrite.  The 
decomposition  of  the  ferrate  in  presence  of  neutral  or  slightly 
basic  fluxes  is  analogous  to  the  decomposition  of  alcoholates  by 
dilution,  but  the  latter  is  progressive  whilst  the  former  takes  place 
suddenly  as  soon  as  the  proportion  of  barium  oxide  has  fallen  below 
a  certain  limit.  If  barium  carbonate  is  present,  it  crystallises  from 
the  oxychloride  which  is  formed,  and  the  crystals  are  not  readily 
separated  from  those  of  the  ferrite.  C.  H.  B. 
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Double    Phosphates    in    the    Magnesium    Group.      By    L. 

OuvRARD  (Gompt.  rend.,  106,  1729 — 1732.) — These  phosphates  were 
obtained  in  the  same  way  as  the  phosphates  of  the  barium  group 
(this  vol.,  p.  1033). 

Magnesium. — With  potassium  metaphosphate,  the  sole  product  is 
the  compound  3P205,2MgO,K20,  which  crystallises  in  large,  mono- 
clinic  prisms,  very  soluble  in  dilute  acids ;  sp.  gr.  at  20°  =  2"4.  It  is 
analogous  to  the  double  magnesium  sodium  phosphate  obtained  by 
Fleitmann  and  Hennerberg  in  the  wet  way. 

Potassium  pyrophosphate  or  orthophosphate  yields  rhombic  prisms 
of  the  salt  P205,2MgO,K20,  previously  described  by  Grandeau. 
Magnesium  phosphate  yields  the  same  products  as  the  oxide,  but  the 
chloride  yields  a  chlorophosphate  unless  the  alkaline  phosphate  is 
present  in  considerable  excess. 

With  sodium  metaphosphate  at  a  low  temperature,  the  magnesium 
oxide  not  being  in  excess,  the  salt  9P2O5,10MeO,8N'a3O  is  obtained 
in  highly  macled,  monoclinic  prisms  ;  sp.  gr.  at  20°  =  2*7.  This  com- 
pound has  previously  been  described  by  Wallroth.  At  a  high 
temperature,  the  metaphosphate  yields  dendritic  crystals  of  the  com- 
pound P205,MgO,2Na>0,  and  the  same  product  is  obtained  with  the 
pyrophosphate.  It  is  readily  soluble  in  dilute  acids.  Sodium  ortho- 
phosphate  yields  the  salt  2P205,3Mg0.3N'a20  in  dendritic  crystals 
which  depolarise  light. 

Zinc  and  cadmium  yield  compounds  which  are  strictly  analogous. 
With  potassium  metaphosphate,  the  salt  P205,MO,K20  is  obtained  in 
highly  macled  crystals  which  depolarise  light  and  are  soluble  in 
dilute  acids.  Potassium  pyro- or  ortho-phosphate  yields  monoclinic 
prisms  of  the  salt  P206,2MO,K20,  very  soluble  in  dilute  acids.  Zinc 
and  cadmium  phosphates  yield  the  same  products  as  the  oxides,  and 
alkaline  chlorides  have  no  effect  on  the  result  even  when  present  in 
large  excess.  The  compound  just  described  can  in  fact  be  obtained 
by  the  action  of  cadmium  or  zinc  phosphate  on  potassium  chloride. 

Sodium  metaphosphate  yields  the  salt  P205,MO,N'a20,  described  by 
Wallroth,  or  the  salt  P265,2MO,N'a20,  described  by  Scheffer,  or  a 
third  salt,  P205,MO,2Na30 ;  according  to  the  relative  proportions  of 
the  oxides;  sodium  pyro-  or  ortho-phosphate  yields  the  compounds 
P205,MO,2Na20  and  P205,2MO,Na20. 

Manganese  yields  products  similar  to  those  obtained  with  zinc  and 
cadmium,  but  in  presence  of  an  alkaline  chloride  chlorophosphates 
are  formed  if  the  proportion  of  alkaline  phosphate  falls  below  a  certain 
limit.  P205,MnO,K.>0  and  P205,2MnO,K20  crystallise  in  monoclinic 
prisms;  P205,MnO,Na20  forms  highly  macled  rose-coloured  prisms 
which  are  probably  triclinic.  P205,MnO,2N'a20  and  P205,2MnO,Na20 
are  isomorphous  with  the  corresponding  zinc  and  cadmium  salts. 

Cobalt  and  nickel  form  strictly  analogous  compounds.  Potassium 
metaphosphate  yields  monoclinic  prisms  of  the  composition 

2P205,3MO,3K20, 

and  the  pyro-  and  ortho-phosphate  yield  rhombic  crystals  of  the  salt 
i'305,2MO,K30,  all  soluble  in  dilute  acids.     The  presence  of  potassium 
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chloride  promotes  crystallisation,  but  exerts  no  other  influence  on  the 
result. 

Sodium  metaphospliate  yields  the  salt  OPaOsjlOMOjSNazO  in 
macled,  dichroic  violet  or  rose-coloured  prisms,  or,  if  the  oxide  is  in 
excess,  the  salt  P205,2M03,Na20,  which  is  isomorphous  with  the 
corresponding  zinc  salt;  sodium  pyro-  or  ortho-phosphate  yields  pro- 
ducts strictly  analogous  to  those  obtained  with  zinc,  cadmium,  and 
manganese.  In  presence  of  sodium  chloride,  all  the  double  phosphates 
of  nickel  or  cobalt  are  converted  into  the  salt  P205,2MO,NaoO. 

C.  H.  B. 

Action  of  Calcium  Carbonate  on  Cadmium  Chloride  and 
Cadmium  Bromide.  By  A.  de  Schulten  (Compt.  rend.,  106,  1674 
1677). — When  cadmium  chloride  solution  is  heated  with  powdered 
marble  in  sealed  tubes  at  200°,  some  carbonic  anhydride  is  liberated, 
but  no  cadmium  carbonate  is  formed.  The  liquid,  however,  deposits 
small  hexagonal  crystals  which  dissolve  in  hydrochloric  acid  without 
effervescence.  They  have  the  composition  CdCl2,Cd(OH)2,  and  lose 
only  a  small  quantity  of  water  at  280",  but  become  anhydrous  at  dull 
redness,  the  cadmium  chloride  volatilising  to  a  certain  extent.  The 
crystals  are  hexagonal  prisms  with  transverse  striations,  terminated  by 
hexagonal  pyramids;  sp.  gr.  at  15°  =  4*56.  The  behaviour  of  the 
compound  when  heated  indicates  that  it  has  the  constitution 
Cd(OH)Cl.  Similar  crystals  are  obtained  by  heating  cadmium 
chloride  and  cadmium  hydroxide  in  sealed  tubes ;  the  iodide  and 
bromide  likewise  attack  the  hydroxide.  Haberman  obtained  an 
amorphous  precipitate  of  the  same  composition  by  adding  dilute 
ammonia  to  a  boiling  concentrated  solution  of  cadmium  chloride. 

Cadmium  bromide  yields  a  similar  compound,  Cd(OH)Br,  which 
crystallises  in  thin,  colourless  transparent  lamellas ;  sp.  gr.  at 
15°  =  4-87. 

Cadmium  iodide  and  calcium  carbonate  yield  no  similar  product 
at  200°.  C.  H.  B. 

Hydrochloride  of  Cupric  Chloride.  By  P.  Sabatier  (Compt. 
rend.,  106,  1724 — 1726). — When  hydrogen  chloride  is  passed  into  a 
saturated  solution  of  cupric  chloride,  heat  is  developed  and  the  solu- 
tion becomes  brown.  If  the  liquid  is  cooled,  it  deposits  crystals  of 
the  hydrate  CuCl3,2H20,  and  the  mother-liquor  is  greenish-yellow. 
On  exposure  to  dry  air,  the  crystals  become  greenish-blue  without 
losing  their  transparency.  The  crystals  of  the  ordinary  dihydrate 
remain  unaltered  in  the  mother-liquor  of  the  crystals  just  described, 
and  the  latter  owe  their  different  appearance  to  the  presence  of  some 
of  the  mother-liquor. 

If  the  quantity  of  hydrochloric  acid  in  the  solution  is  increased,  the 
solubility  of  the  cupric  salt  at  tirst  decreases,  but  afterwards  increases, 
as  Engel  observed  in  the  case  of  stannous  chloride,  and  the  change  in 
solubility  corresponds  exactly  with  the  point  at  which  the  greenish 
colour  of  the  liquid  becomes  reddish.  If  the  reddish-brown  solution  is 
cooled  to  0°,  it  deposits  radiating,  acicular,  red  crystals  of  the  composi- 
tion CuCl2,2HCl  +  5H2O,  which  rapidly  change  to  crystals  of  the 
ordinary  hydrate  even  in    concentrated  hydrochloric   acid,    or   in  a 
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current  of  hydrogen  chloride.  They  may,  however,  be  preserved  in 
the  mother-liquor  at  the  ordinary  temperature.  They  rapidly  lose 
hydrochloric  acid  when  exposed  to  air  and  immediately  if  placed  in 
water  or  if  heated.  C.  H.  B. 

Hydrochloride  of  Cupric  Chloride.  By  P.  Sabatiee  (Co7npt. 
rend.,  107,  40 — 41). — The  hydrochloride  of  cupric  chloride  described 
by  Engel  (this  vol.,  p.  558)  is  probably  identical  with  that  described 
by  the  author  (preceding  Abstract),  the  difference  in  the  analytical 
i-esults  being  due  to  decomposition  during  the  process  adopted  by 
Engel  for  drying  the  salt. 

The  author  has  determined  the  variations  in  the  solubility  of 
cupric  chloride  in  presence  of  hydrochloric  acid  at  21*5°,  the  result 
being  stated  in  equivalents  of  the  salt  and  acid  respectively  dissolved 
in  100  equivalents  of  water. 

Hydrochloric  acid 0  0-95  176  4-19 

Cupric  chloride 11-91         10-56  8-36  5-69 

Sp.gr 1-50  1-4;  1-44  1-31 

Hydrochloric  acid. .      6-22         7*45         1402         15-25         16-95 
Cupric  chloride. . . .      4-32         3-86  6-46  7-26  819 

Sp.gr 1-28         1-27  1-34  1-38  1-43 

The  variations  are  much  greater  at  21*5°  than  at  0°. 

C.  H.  B. 

Mercurous  Oxide.  By  W.  Bruns  and  0.  v.  d.  Pfordten  (Ber., 
21,  20l0 — 2013). — Mercurous  oxide  cannot  be  obtained  free  from 
mercury  and  mercuric  oxide.  When  mercurous  acetate  is  rubbed  in 
a  mortar  with  an  excess  of  alcoholic  potash,  the  product  washed  with 
alcohol,  then  with  ether  and  dried,  the  mercurous  oxide  obtained 
contains  metallic  mercury  even  when  the  whole  process  is  carried  out 
in  absence  of  light,  and  mercuric  oxide  is  also  present  in  small 
quantities.  Mercurous  oxide  similarly  prepared  from  aqueous  instead 
of  alcoholic  solutions,  contains  the  same  impurities  but  in  larger 
quantities. 

Mercurous  oxide  oxidises  to  mercuric  oxide  even  at  the  ordinary 
temperature,  and  oxidation  seems  to  take  place  more  quickly  in 
presence  of  moisture.  Dry  mercurous  oxide  is  completely  converted 
into  mercuric  oxide  and  metal  when  heated  at  100°  for  some  time. 

F.  S.  K, 

Phosphates  of  the  Cerite  Metals.  By  L.  Odvra.rd  (Compt.  rend., 
107,  37 — 40). — When  the  oxides  of  cerium,  lanthanum,  and  di- 
<lymium  are  fused  with  alkaline  phosphates  in  the  manner  previously 
described  (this  vol.,  p.  1033),  they  yield  strictly  analogous  isomorphous 
compounds.  The  cerium  and  lanthanum  oxides  were  quite  pure,  and 
the  didymium  contained  only  a  very  small  proportion  of  other  oxides. 
The  formulae  and  crystalline  forms  of  the  products  were  as  follows  : — 
With  potassium  metaphosphate  the  tribasic  phosphate,  M203,P205,  in 
monoclinic  prisms  ;  with  potassium  orthophosphate  or  pyi-ophosphate, 
right  rhombic  prisms  of  the  salt  3P205,2M203,3K30.     The  latter  is 
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converted  into  the  tribasic  phosphate  in  presence  of  potassiam 
chloride;  sp.  gr.  of  the  cerium  salt  3'8 ;  of  the  lanthanum  salt  3'5. 
Sodium  metaphosphate  yields  monoclinic  prisrfis  of  the  pyrophosphate, 
2P205,M203,N'a20,  described  by  Wallroth,  and  then,  if  a  larger  pro- 
portion of  the  oxide  is  used,  the  tribasic  phosphates  as  in  the  case  of 
the  potassium  salts.  Sodium  orthophosphateor  pyrophosphate  yields 
the  salt  P205,M303,8NavO,  which  is  converted  into  the  tribasic 
phosphate  in  presence  of  sodium  chloride. 

The  simple  tribasic  phosphates  are  insoluble  in  acids,  but  the 
double  orthophosphates  and  pyrophosphates  are  readily  soluble. 

C.  H.  B. 

Absorption  Spectra  of  Rare  Earths.  By  P.  Kiesewetter  and 
G.  Kruss  (Ber.,  21,  2310—2320  ;  compare  G.  Kruss  and  L.  F.  Nilson 
Abstr.,  1887,  890). — Finely  divided  yttrotitanite  or  keilhauite  from 
Arendal  was  melted  in  a  graphite  crucible  with  flowers  of  sulphur 
and  soda,  the  melt  well  washed  with  water,  and  the  filtrate  treated 
according  to  Winkler's  method  (Abstr.,  1886,  985),  but  no 
germanium  was  found.  The  residue  was  melted  with  hydrogen 
potassium  sulphate,  extracted  with  water,  the  solution  acidified  with 
hydrochloric  acid,  and  the  bases  precipitated  as  oxalates.  The  white- 
grey  powder,  which  remained  when  the  mixture  of  oxalates  was 
ignited,  was  dissolved  in  concentrated  nitric  acid,  the  solution  freed 
from  nitric  acid  by  repeatedly  evaporating,  and  examined  spectro- 
scopically  as  descibed  (loc.  cit.)  with  the  following  results : — 


Observed 

josition  of 

maximum 

darkness. 

Observed 
wave- 
length. 

For 

Intensity  of  absorption-bands. 

Position  of 
of  telescope 
tympanum. 

Observed 
wave-length. 

Kruss  and 
Nilson. 

421 

683-1 

684-0 

Tma 

Very  feeble. 

519 

654-4 

654-7 

Era 

Feeble. 

863 

580-3 

579-2 

Di7 

Moderately  feeble. 

895 

575-3 

575-4 

D7 

Feeble,  more  so  than  A  =  579-2. 

1106 

542-7 

542-6 

X^ 

Very  feeble. 

1128 

539-3 

539-9 

? 

Very  feeble. 

1240 

523  0 

523  1 

Er/S 

Tolerably  strong. 

1254 

521-3 

521-5 

DiS 

Strong,  stronger  than  \  =  579-2. 

1589 

485  9 

485-5 

Kd 

Moderately  feeble,  considerably 
stronger  than  X^. 

2088 

452-0 

452-6 

x^ 

Strong,  stronger  than  X5. 

The  Tma  line  was  identified  by  a  comparison  with  Tm  obtained 
from  Arendal  thorite.  The  line  \  =  539*9  was  observed  in  the 
spectrum  of  holmium  material,  &c.,  and  identified  by  direct  com- 
parison. 

The  presence  of  the  Di7  and  Di^  constituents  of  didymium,  and 
the  absence  of  other  didymium  lines  is  further  evidence  in  support  of 
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the  great  complexity  of  didymium.  The  isolated  intensity  of  the  line 
X^  is  further  evidence  that  Soret's  X-earth  is  a  mixture,  and  this 
conclusion  is  also  supported  by  an  examination  of  the  spectra  which 
are  given,  showing  the  observed  relative  intensity  of  the  X  lines  of 
keilhauite,  brevig-thorite,  brevig-wohlerite,  and  those  of  an  ordinary 
holmium  material.  These  spectra  show  that  the  constituents  of  what 
used  to  be  known  as  holmium  present  in  thorite,  wohlerite  and 
keilhauite  are  not  identical,  and  the  substance,  the  nitrate  of  which 
gives  the  line  Xg  in  the  holmium  spectrum,  is  not  present  in 
keilhauite,  brevig-thorite,  and  brevig-wohlerite.  Traces  of  uranium 
were  observed  in  the  spectrum  of  keilhauite  from  Arendal.  It  is 
probable  that  the  substances,  the  nitrates  of  which  give  the  lines  Did 
and  X^,  could  be  easily  obtained  from  this  earth. 

120  grams  of  finely  divided  gadolinite  from  Hittero  was  evaporated 
several  times  with  concentrated  hydrochloric  acid,  and  the  filtered 
solution  precipitated  with  oxalic  acid.  The  yellow  oxide  obtained  by 
igniting  the  oxalates  was  dissolved  in  nitric  acid,  and  repeatedly 
evoporated  until  no  free  acid  was  present.  The  solution  was 
examined  spectroscopically  with  the  following  results  : — 


Observed 

position  of 

maximum 

darkness. 

Observed 

wave- 
length. 

For 

Intensity  of  absorption-band 

i. 

Position  of 

telescope 

tympanum. 

Observed 
wave-length. 

Kriiss  and 
N  ilson. 

296 

727-8 

728-3 

Dio 

Moderately  strong. 

398 

690 

7 

690-5 

Di« 

Very  feeble. 

419 

683 

•7 

684-0 

Tma 

Feeble. 

453 

673 

5 

— 

? 

Very  feeble. 

525 

653 

1 

654-7 

Era 

Moderately  feeble,  identified 
comparison. 

hy 

574 

641 

7 

640  -4 

Xa 

Feeble. 

733 

605 

0 

— 

? 

Extremely  feeble. 

788 

592 

9 

591-5 

Di 

)>              » 

863   , 

580 

3 

579-2 

Diy 

Very  strong. 

895 

575 

3 

575-4 

Diy 

Strong. 

1L05 

542 

8 

542-6 

X^ 

Very  feeble. 

1128 

539 

3 

539-9 

? 

Feeble  >  X  =  539-9. 

1241 

522 

9 

523-1 

Er^ 

Strong. 

1257 

520 

9 

521-5 

Bid 

Moderately  strong. 

1347 

511 

2 

512-2 

Die 

Feeble. 

1589 

485 

9 

585-5 

Xd 

Moderately  strong. 

1728 

476 

6 

477-7 

SmjS 

Very  feeble. 

2084 

452 

2 

452-6 

X^ 

Very  strong. 

2203 

444 

1 

444-7 

Dii 

Barely  perceptible. 

2453 

428-2 

428-5 

x^ 

Very  feeble. 

The  qualitative  composition  of  12  principal  fractions,  which 
were  obtained  from  a  mixture  of  the  whole  of  the  gadolinite  earths, 
by  fractional  decomposition  of  the  nitrates,  is  given  in  tabular  form, 
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from  the  results  of  spectroscopic  examination.  This  table  shows 
clearly  that  the  nitrates  of  a  whole  series  of  elements  exist  in  all  the 
fractions,  and  the  authors  conclurle  that  in  order  to  isolate  any 
particular  element  from  gadolinite,  euxenite  and  other  similar 
minerals  which  are  often  employed,  at  least  20 — 25  kilos,  would  be 
required.  The  desired  result  can  be  most  easily  attained  when  the 
choice  of  material  is  guided  by  a  spectroscopic  examination. 

F.   S.  K. 

Vapour-density  and  Molecular  Weight  of  Aluminium 
Chloride.  By  C.  Friedel  and  J.  M.  Crafts  (Compt.  rend.,  106, 
1764 — 1770). — Nilson  and  Petterson's  experiments  on  the  vapour- 
density  of  aluminium  chloride  (this  vol.,  p.  788)  have  led  them  to  the 
conclusion  that  the  molecule  of  this  compound  is  represented  by  the 
formula  AICI3,  and  not  by  the  formula  AlgCle,  as  was  deduced  from  the 
older  experiments  of  Deville  and  Troost  (Ann.  Chim  Fhys.  [3],  58, 
257).  The  authors  have  previously  pointed  out  that  the  results 
obtained  by  V.  Meyer's  method  are  only  exact  when  there  is  no 
diffusion  of  the  vapour  into  the  air  in  the  apparatus.  At  high 
temperatures,  when  the  volatilisation  is  very  rapid,  projection  and 
diffusion  must  take  place  to  a  considerable  extent,  followed  im- 
mediately afterwards  by  condensation  in  the  cool  stem  of  the 
apparatus.  They  have  therefore  redetermined  the  vapour-density  of 
aluminium  chloride  by  Dumas'  method,  especial  care  being  taken  to 
obtain  the  chloride  in  a  perfectly  anhydrous  condition,  and  to  protect 
it  from  moisture  during  the  subsequent  operations.  The  determina- 
tions of  the  vapour-density  were  preceded  by  determinations  of  the 
vapour-tension. 

The  aluminium  chloride  was  purified  by  sublimation,  and  was 
obtained  in  large,  colourless  crystals,  comparatively  slightly  hygro- 
scopic. Although  it  volatilises  without  fusing  under  ordinary 
pressure,  it  melts  at  186 — 187°  under  a  pressure  of  2*5  atmos.  Tlie 
results  of  the  determinations  of  the  vapour-tension  were  as  follows  : — 

Temperature....      167*8°         170-4°         171-9^         ]75-7° 
Vap.  tension ....      252-1  311-4  316-5  430-7  mm. 

Temperature....      182-7°         204*2°         207-5°         213-0° 
Vap.  tension 755-4        1793-4        20161        2277-5  mm. 

The  vapour-density  was  determined  at  the  following  temperatures  : 
—218°,  263°,  306°,  357°,  390°,  398°,  400°,  415°,  429°,  and  433°.  The 
results  obtained  agree  closely  with  the  value  9-24,  calculated  from  the 
formula  AUCle,  and  confirm  the  earlier  results  of  Deville  and  Troost. 
The  lowest  temperature  at  which  Nilson  and  Petterson  made  a 
determination  was  440°,  and  the  lower  values  which  they  obtained 
indicate  that  the  vapour-density  decreases  at  a  high  temperature,  a 
result  which  may  be  due  to  the  dissociation  of  the  molecule  ALCle 
into  the  simpler  molecules  2AICI3,  analogous  to  the  dissociation  of 
iodine,  or  decomposition  may  take  place  in  accordance  with  the 
equation  AloCle  =  AI2CI4  +  CI2,  as  in  the  case  of  ferric  chloride. 

The  authors'  results  show  that  aluminium  chloride  becomes  a 
perfect  gas  at   218°,  35°  above  its  boiling  point,  and  the  vapour- 
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density  shows  no  sensible  variation  between  this  temperature  and 
400°.  It  follows  that  the  molecule  of  aluminium  chloride  is  correctly 
represented  by  the  formula  AI2CI6.  This  conclusion  it  supported  by' 
Louise  and  de  Roux's  determinations  of  the  vapour-densities  of 
aluminium  methide  and  aluminium  ethide.  C.  H.  B. 

Hydrochloride  of  Cobalt  Chloride.  By  P.  Sabatier  (Compt. 
rend. ,107,  42). — Tn  presence  of  increasing  quantities  of  hydrochloric 
acid,  the  solubility  of  cobalt  chloride  at  first  decreases  and  then 
increases.  The  following  results  were  obtained  at  19°,  and  are 
expressed  in  equivalents  of  acid  and  salt  respectively,  dissolved  in 
100  equivalents  of  water. 

Hydrochloric  acid..  0         1-99         9-16         12-41         16-24 

Cobalt  chloride ... .      7-77         6-13         3-29  457  4-70 

Sp.gr 1-397       1-307       1-256         1-290         1-314 

The  last  solution  evolves  hydrogen  chloride  when  exposed  to  the 
air,  and  deposits  amethyst-coloured  needles  of  the  lower  hydrate. 
The  variation  in  solubility  leaves  little  doubt  that  the  solution 
contains  a  hydrochloride,  and  in  fact,  when  cooled  it  deposits  a  pale- 
blue  granular  crystalline  precipitate  which,  however,  decomposes  so 
rapidly  that  it  could  not  be  analysed.  C.  H.  B. 

Explosion  of  a  Tube  containing  Crystals  of  Chromous 
Sulphate.  By  J.  M.  van  Bemmelen  (Bee  Trav.  Chim.,  6,  202 — • 
204). — A  closed  tube  containing  dry  crystals  of  chromous  sulphate, 
(CrSOi  +  7H2O),  kept  in  a  cupboard  secured  from  direct  light 
acquired  a  greenish  tint,  and  suddenly  exploded  violently,  after 
having  been  kept  for  about  a  year.  No  odour  of  sulphurous  anhydride 
was  perceptible  on  opening  the  cupboard,  and  the  contents  of  the 
tube  were  syrupy.  The  explosion  was  possibly  caused  by  the  slow 
evolution  of  hydrogen  in  the  tube  produced  by  the  decomposition  of 
a  trace  of  water  by  the  salt,  and  the  subsequent  decomposition  of 
water  of  crystallisation  liberated  in  the  oxidation  of  the  salt. 

The  chromous  sulphate  was  prepared  by  reducing  chromic  chloride, 
precipitating  with  sodium  acetate,  filtering,  washing,  and  drying  the 
]  roduct,  the  whole  operation  being  conducted  in  an  atmosphere  of 
carbonic  anhydride.  The  crystals  had  a  splendid  blue  colour.  A 
second  tube  containing  more  perfectly  dried  crystals  prepared  at 
the  same  time  has  not  yet  exploded,  but  the  crystals  are  greenish.v 

K  H.  M. 

Germanium  Oxide.  By  J.  M.  van  Bemmelen  (Bee.  Trav.  Chim,., 
6,  205— 208).— Winkler  obtained  (Abstr.,  1886,  985)  a  gelatinous 
hydrate  of  germanium  oxide  of  the  formula  GeO  +  yHaO  by  the 
action  of  water  on  the  tetrachloride.  The  author  found  the  same 
amount  of  water  in  a  hydrate  of  silica  obtained  under  similar 
conditions  (Arch.  Neerland.,  15,  330). 

When  pure  germanium  oxide  is  dissolved  in  water,  and  evaporated 
at  the  ordinary  temperature,  a  hard  cru&t  of  mmute  crystals  is 
formed,  consisting  of    the  anhydrous  oxide ;    it  is   not  hygroscopic. 
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Gerraanium  oxide  (from  the  sulphide)  when  treated  with  dilnte 
sulphuric  acid  (I  mol.  H2SO4  to  4  mols.  H2O)  does  not  dissolve  even 
when  heated ;  the  gelatinous  oxide,  on  the  other  hand,  like  silicic  and 
stannic  acids,  retains  a  certain  amount  of  sulphuric  acid. 

When  a  solution  of  germanium  oxide  in  soda  is  precipitated  with 
carbonic  anhydride,  an  amorphous  substance  of  an  indefinite  composi- 
tion, containing  some  alkali  and  water,  is  formed. 

The  position  of  germanium  in  Mendeiejeff  and  Meyer's  tables  is  in 
the  fourth  series  between  silicium  and  tin.  N.  H.  !M. 

Hydrochlorides  of  Bismuth  and  Antimony  Chlorides.    By 

Engel  (Gompt.  rend.,  106,  1797— 1800).— The  hydrochloride  of 
antimony  trichloride  is  obtained  by  passing  hydrogen  chloride  into  a 
solution  of  antimony  chloride  saturated  at  0°  until  the  solution  is 
saturated  with  the  gas,  and  then  cooling  it  to  0°,  when  it  deposits 
large  crystals  of  the  composition  2SbCl3,HCl  +  2H2O,  which  melt  at 
16°  with  evolution  of  hydrogen  chloride;  sp.  gr.  =  2-B88. 

The  hydrochloride  of  antimony  pentachloride,  SbCl5,5HCl  +  lOHjO, 
is  obtained  by  adding  the  pentachloride  very  gradually  to  sufficient 
water  to  form  the  hydrate  SbCl5,4H20  ;  and  when  the  crystals  of  the 
latter  begin  to  separate,  hydrogen  chloride  is  passed  into  the  liquid, 
and  water  is  added  until  the  crystals  dissolve.  The  liquid  is  then 
cooled  to  0°,  when  it  deposits  crystals  of  the  hydrochloride  which  are 
stable  at  the  ordinary  temperatures.  The  analytical  numbers  agree 
more  closely  with  the  formula  SbCl5,5HCl,llH20,  but  this  is  not  so 
probable  as  the  formula  given. 

The  hydrochloride  of  bismuth  chloride,  2BiCl3,HCl  +  3H.,0,  is 
obtained  by  cooling  to  0°  a  saturated  solution  of  bismuth  chloride 
and  hydrochloric  acid.  It  forms  crystals  which  are  stable  at  the 
ordinary  temperature. 

All  these  compounds,  like  all  the  hydrochlorides  hitherto  described, 
contain  water  of  'crystallisation.  It  is  noteworthy  that  in  all  the 
hydrochlorides  of  chlorides  now  known,  the  smallest  proportion  of 
water  present  in  the  crystals  is  2  mols.  for  each  molecule  of  hydro- 
chloric acid.  C.  H.  B. 

Reduction  of  Gold  Chloride  by  Wood  Charcoal.    By  A.  Goez 

(Zeit.  angewand.  Chem.,  1,  63 — 65). — The  extraction  of  gold  in  the 
wet  way  promises  to  supersede  the  amalgamation  process.  Plattner's 
process  consists  in  treating  the  ore  with  chlorine  gas  and  then  ex- 
tracting the  soluble  chlorides  with  water.  The  method  appears  to 
require  further  study  to  adapt  it  to  the  conditions  of  each  particular 
case.  Of  the  various  methods  for  reducing  the  ore  from  the  solution 
so  obtained,  the  latest  and  most  satisfactory  is  that  with  wood  charcoal. 
Egleston  {Engineering,  43,  No.  1116)  filters  the  solution  slowly 
through  a  bed  of  powdered  wood  charcoal,  12  parts  of  which  are 
found  necessarj'-  for  the  reduction  of  one  part  of  gold.  The  author 
prefers  to  mix  the  charcoal  with  the  solution  and  stir.  He  finds  that 
w'hereas  reduction  is  not  complete  even  after  many  days  in  the  cold, 
it  is  extremely  rapid  when  the  solution  is  heated.  From  a  solution 
containing  0"106  gram  of  gold  as  chloride  in  200  c.c,  the  gold  was 
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completely  precipitated  by  IJ  hour's  boiling  with.  1  gram  of  charcoal. 
From  some  preliminary  determinations  of  the  gases  evolved  during 
the  redaction,  the  author  concludes  that  the  action  is  a  chemical  one, 
the  bye-products  of  which  are  carbonic  acid,  hydrogen,  oxygen,  and 
hydrogen  chloride,  but  the  results  are  not  very  conclusive. 

M.  J.  S. 

Atomic  Weight  of  Platinum.  By  K.  Seubert  (Ber.,  21,  2179— 
2187). — A  long  reply  to  Dittmar  and  M' Arthur  (Trans,  of  Boyal  Soc. 
Edin.,  33,  561 — 633),  concluding  as  follows  ; — "  In  studying  Dittmar 
and  M' Arthur's  paper  I  have  received  the  impression,  which  is 
probably  also  shared  by  others,  that  neither  in  their  method  of 
analysis  nor  in  the  manner  in  which  their  results  are  calculated  have 
Dittmar  and  M'Arthur's  results  that  preference  which  is  claimed  over 
mine,  and  therefore  the  first  two  sentences  of  their  conclusions  should 
be  altered  as  follows  :— (1)  The  value  Pt  =  195-0'  (0  =  15*96),  or 
Pt  =  195-5  (0  =  16)  obtained  by  Dittmar  and  M'Arthur  from 
analyses  of  potassium  platinochloride,  is  about  half  a  unit  too  high. 
(2.)  From  K.  Seubert's  experiments,  as  well  as  from  those  of 
Halberstadt,  the  mean  of  136  analyses  gives  the  value  Pt  =  194-5,  or 
reduced  to  a  vacuum,  Pt  =  194'3 ;  this  is,  at  the  present  time,  the 
most  probable  value  for  the  atomic  weight  of  platinum." 

F.  S.  K. 


Mineralogical   Chemistry. 


Rare  Copper  Minerals  from  Utah.  By  W.  F.  Hillberand  and 
H.  S.  Washington  (Amer.  J.  Sci.,  35,  298 — 307). — In  ore  shipments 
from  the  Mammoth  mine  near  Denver,  Colorado,  several  rare  copper 
minerals  have  been  found. 

1.  Olivenite. — This  mineral  occurs  in  prismatic  tabular  crystals 
for  which  the  following  axial  ratio  was  obtained :  a  :  Z>  :  c  = 
0-93961  :  1  :  0-672606,  a  result  that  difPers  considerably  from  that 
given  by  Phillips. 

2.  Erinite  occurs  as  a  dark  green  crystalline  lining  of  cavities. 
Analysis  gave  the  following  results  : — 


CuO. 

ZnO. 

CaO. 

AS2O5. 

P2O5. 

H.O. 

FeA. 

Total. 

57-67 

1-06 

0-32 

83-53 

0-10 

7-22 

0-L4 

100-04 

The  sample  contained  39  per  cent,  of  insoluble  matter  not  included 
in  the  analysis.  It  lost  0-67  per  cent,  of  water  over  sulphuric  acid, 
a  total  of  0-78  at  100°,  and  1-14  at  280°,  leaving  6*08  per  cent,  firmly 
combined. 

3.  Tyrolite. — Some  doubt  exists  regarding  the  identity  of  this 
species.     It  occurs  in  scaly  masses  on  quartz.     It  has  a  bright  apple- 
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green  colour,  and  a  hardness  of   2-5.     Analysis  gave  the  foilowinj 
results : — 


CuO. 

ZnO. 

CaO.    MgO. 

AsA- 

P2O5. 

H2O. 

SO3. 

Total. 

46-38 

trace 

6-69     0-04 

26-22 

trace 

17-57 

2-27 

99-17 

4.  Glinoclasite  occurs  distinctly  crystallised  and  in  globalar  forms. 
It  is  of  a  dark  bluish-green  colour,  and  has  a  sp.  gr.  of  4*38  and  a 
hardness  of  2*5  to  3.  Analysis  of  material  from  a  globalar  mass  gave 
the  following  results  : — 


CuO. 

ZnO. 

AsA- 

P2O5. 

H.O. 

FesO,. 

SiO^. 

Total. 

62-44 

0-05 

29-59 

0-05 

7-72 

0-12 

0-06 

100-03 

5.  Mixite. — On  some  specimens  of  ore  was  a  mineral  occurring  in 
delicate  tufts  of  silky  needles,  which  gave  on  analysis  the  following 
results  : — 


CuO. 

ZnO. 

CaO. 

BiaOg. 

AsA. 

P2O5. 

H2O. 

SiO.,. 

Fe,0,. 

Total. 

43-89 

2-70 

0-26 

11-18 

28-79 

0-06 

11-04 

0-42 

0-97 

99-31 

These  results  agree  fairly  well  with  Schrauf*s  analysis  of  mixite. 

B.  H.  B. 

Production  of  Phenacite  and  Emerald.  By  P.  Hautefeuille 
and  A.  Perrey  (CompL  rend.,  106,  1800— 1803).— A  mixture  of 
silica  48  parts,  beryllia  15  parts,  normal  lithium  vanadate  200  parts, 
and  lithium  carbonate  15  parts,  was  heated  in  a  platinum  crucible  at 
600 — 700°  for  15  days.  The  product  is  a  mixture  of  phenacite,  quartz, 
tridymite,  and  lithium  felspar.  The  presence  of  lithium  compounds 
facilitates  crystallisation,  and  promotes  the  formation  of  lithium  felspar, 
from  which  the  phenacite  itself  is  formed.  The  phenacite  is  isolated 
by  treating  the  product  with  water  and  cold  dilute  hydrofluoric  acid. 
If  the  mixture  has  been  heated  sufiQciently  long  to  decompose  the 
whole  of  the  lithium  felspar,  all  the  beryllium  is  converted  into 
phenacite. 

Artificial  phenacite  is  obtained  in  striated  rhombohedral  crystals, 
the  angle  of  which  varies  from  116°  25'  to  116°  45',  the  angle  of  the 
natural  mineral  being  116°  36'.  If  it  has  been  formed  at  a  high 
temperature,  the  dominant  form  is  the  prism  d'  terminated  by  the 
rhombohedron  p.  It  is  infusible,  and  resists  even  the  prolonged 
action  of  a  hot  mixture  of  concentrated  sulphuric  and  hydrofluoric 
acids.     A  trace  of  vanadium  imparts  to  it  a  greenish  colour. 

Emerald  is  obtained  from  a  mixture  of  silica  12-506  parts, 
alumina  3-580  parts,  beryllia  2-64  parts,  and  lithium  hydrogen 
molybdate  2  parts.  This  mixture  is  heated  at  a  very  low  red  heat 
for  24  hours,  and  the  temperature  is  gradually  raised  to  800°,  at 
which  it  is  maintained  for  15  days.  At  a  higher  temperature  the 
emerald  is  completely  converted  into  phenacite.  The  crystals  of 
emerald  can  be  separated  by  simple  levigation  and  the  yield  with  the 
quantities  given  is  about  15  grams.  They  have  the  composition 
SiOs  67-7;  Al.Oa  19-6;  BeO  134,  which  agrees  more  closely  with  the 
calculated  numbers  than  the  composition  of  many  natural  specimens. 
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The  dominant  form  is  a  hexagonal  prism  pm,  the  height  being  nsually 
double  the  diameter  of  the  base ;  a  green  colour  is  given  by  small 
quantities  of  chromic  oxide  and  a  yellow  colour  by  ferric  oxide.  The 
sp.  gr.  of  some  colourless  crystals  was  2"67.  C.  H.  B. 

Nickel  Ores  from  Oregon.  By  F.  W.  Clarke  (Amer.  J.  8ci.,  35, 
483 — 488). — In  1881,  extensive  deposits  of  nickel  silicates  were  dis- 
covered in  Douglas  Co.,  Oregon.  The  deposits  all  lie  near  the  surface, 
in  beds  from  4  to  30  feet  thick.  In  appearance,  the  ores  are  identical 
with  the  garnierite  and  noumeaite  of  New  Caledonia.  The  silicates 
vary  much  in  colour  and  texture,  and  are  unmistakably  products  of 
alteration.  An  analysis  of  the  purest  specimen  of  ore  from  Riddle, 
a  dark  apple-green,  compact,  and  amorphous  variety,  gave  the 
following  results : — 

Loss  on 
Loss  at  110".       ignition.      AlgOg  +  Fe^Og.      SiOj.        MgO.      NiO.        Total. 

8-87  609  1-18  4478     10-56    27-57    99-90 

Of  the  country  rock  surrounding  the  Oregon  beds,  a  large,  clean, 
fresh  specimen  was  analysed  (I),  and  the  olivine  (II)  separated  from 
it  was  also  analysed,  the  results  being  as  follows  : — 


Ignition.     SiOg. 

AI2O3.    CraOg. 

FegOg.    FeO. 

mo.     CaO.      MgO. 

Total. 

I.  4-41     41-43 

0-04    0-76 

2-52     6-25 

0-10     0-55     43-74 

99-80 

[L  0-57     42-81 

—      0-79 

2-61     7-20 

0-26      —      45-12 

99-36 

The  rock  thus  contains  nickel,  and  the  olivine  separated  from  it 
contains  even  a  larger  proportion.  This  fact  suggests  a  probable 
source  of  derivation  for  the  nickel  in  the  altered  beds  of  ore,  and 
this  view  is  conclusively  proved  by  the  microscopic  investigation. 

B.  H.  B. 

Diorite  Dyke  in  Orange  Co.,  New  York.  By  J.  F.  Kemp  (Amer. 
J.  Sci.,  35,  331 — 332). — Recent  workings  in  the  Forest  of  Dean 
magnetite  mine  in  Orange  Co.,  New  York,  prove  it  to  be  intersected 
diagonally  by  a  dyke  of  diorite,  some  6  feet  in  width.  The  rock  is  a 
typical  diorite,  dark  grey  in  colour,  very  fine-grained,  and  having  a 
sjp.  gr.  of  2-925  to  2'974.     On  analysis  it  gave  the  following  results  : — 


SiOs. 

AI0O3. 

Fe^Og. 

CaO.     MgO. 

KoO.    Na^O. 

Loss  on 
ignition. 

Total. 

4819 

16-79 

18-37 

6-85     1-32 

1-11      5-59 

2-31 

100-53 

The  proportion  soluble  in  hydrochloric  acid  before  fusion  was 
23-5  per  cent.,  of  which  18-0  per  cent,  consisted  of  ferric  oxide. 
This  analysis  shows  a  higher  percentage  of  silica  thsfn  those  of  the 
two  dykes  described  by  Hawes  from  Compton  Falls  and  by  Harrington 
in  the  neighbourhood  of  Montreal,  also  more  alumina  and  iron,  but 
less  lime.  B.  H.  B. 

Artificial  Production  of  Micas  and  Scapolite.     By  Doelter 
(Compt.  rencL,  107,  42 — 43). — Natural  or  artificial  silicates  of  suitable 
VOL.  Liv.  4  a 
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composition  were  heated  to  dull  redness  with  a  small  quantify  of 
alkaline  fluoride.  The  proper  regulation  of  the  temperature  is 
essential.  Amongst  the  minerals  used  were  hornblende,  glaucophane, 
aluminous  augite,  garnet,  chlorite,  and  andalusite.  The  micas  obtained 
were  biotite,  phlogopite,  muscovite,  and  lepidolite,  identical  with  the 
natural  minerals  in  crystalline  form  and  optical  properties,  hardness, 
sp.  gr.,  &c. 

In  the  preparation  of  muscovite,  scapolite  was  obtained  in  quadratic 
crystals  identical  in  properties  with  those  of  the  natural  mineral. 

C.  H.  B. 

New  Meteorite  from  California.  By  G.  P.  Merrill  (Ampr.  J. 
8ci.,  35,  490 — 491). — This  meteorite  was  found  in  the  San  Emigdio 
Mountains,  San  Bernardino  Co.,  California.  It  is  of  a  dull  reddish- 
brown  colour,  and  shows  an  irregular  fracture.  It  belongs  to  the 
chondritic  group,  and  is  composed  of  olivine  and  enstatite  embedded 
in  a  base  composed  of  the  same  minerals  in  a  fragmental  and  finely 
divided  condition.  Nickeliferous  iron  constitutes  6"21  per  cent,  of 
the  stone,  and  occurs  in  the  form  of  lumps.  It  is  closely  associated 
with  pyrrhotite.  Very  minute  colourless  crystals  of  a  monoclinic 
pyroxene  also  occur.     An  analysis  of  the  stone  gave :  — 

Metallic  portion.         Soluble  in  HCl.  Insoluble. 

6-21  51-26  42-23 

The  metallic  portion  yielded — 

Iron.  Nickel.  Cobalt. 

88-25  11-27  0-48 

The  soluble  portion  includes  the  olivine,  iron  oxides,  and  pyrrho- 
tite, whilst  the  insoluble  portion  includes  the  enstatite  and  pyroxene. 
The  great  amount  of  oxidation  which  the  metallic  portion  has 
undergone  renders  the  examination  unsatisfactory.  B.  H.  B. 


Organic    Chemistry. 


Constitution  of  Paracyanogen  and  Cyamelide.    By  E.  Molder 
(Bee.    Trav.    Chem.,    6,    199— 201).— Klason    (Abstr.,   1886,    1001), 

showed  that  when  cyanuric  iodide,  N'^^j.^^CI,  is  heated,  para- 
cyanogen is  formed.  The  constitution  of  the  latter  compound  may 
therefore  be  represented  by  two  closed  rings  N"<^p.*^^C,     attached 

to  each  other  at  two  of  the  carbon-atoms. 

In  view  of   the  formation  of   isocyanic  and  cyanuric  acids  from 

cyamelide,  the  constitution  0<r;/MTTy*Q>C(NH)  is  suggested  for 
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this  compound ;  the  formula  is  also  compatible  with  the  readiness 
with  which  free  isocyaminic  acid  polymerises  to  cyamelide. 

N.  H.  M. 

Arsenic  Cyanide.  By  G.  W.  Blythe  (Ghem,  Nems,  57,  2.45). — 
When  arsenic  lis  chloride  and  mercury  cyanide  are  distilled  together, 
an  arsenic  cyanide  appears  to  be  formed.  It  is  a  volatile  liquid 
resembling  hydrocyanic  acid  in  appearance  and  odour,  and  is  decom- 
posed by  water,  probably  yielding  arsenious  and  hydrocyanic  acids. 

D.  A.  L. 

Titanium  Nitrocyanide.  By  C.  Reinhaedt  (Zeit.  angewand. 
Ghem.,  1,  124 — 126). — A  specimen  of  this  substance,  obtained  from 
the  slag  of  a  blast  furnace,  was  purified  by  heating  with  hydrochloric, 
hydrofluoric,  chromic,  and  sulphuric  acids.  When  ignited  in  air,  it 
gained  29  per  cent.  The  titanium  was  determined  by  fusing  with 
potassium  hydrogen  sulphate,  dissolving  in  cold  water,  adding  acetic 
acid  and  sodium  acetate,  and  boiling  :  128*72  per  cent,  of  titanic  oxide 
was  obtained.  Both  these  results  confirm  the  formula  TisCN^.  The 
compound  was  not  volatile  even  at  a  white  heat.  M.  J.  S. 

Fulminates.  By  H.  W.  Warren  {Ghem.  News,  57,  255—256).— 
Copper  fulminate  was  obtained  by  digesting  an  aqueous  solution  of 
silver  fulminate  with  copper  turnings.  It  was  then  reduced  by 
nascent  hydrogen  by  connecting  with  a  small  Daniell's  cell.  In  a  few 
hours  all  the  copper  was  deposited  on  the  negative  platinum  electrode, 
and  the  solution  was  found  to  contain  hydrocyanic  acid  and  ammonia 
in  large  quantities  with  some  ammonium  fulminate.  In  another 
experiment,  copper  ammonium  fulminate  was  obtained  by  adding 
excess  of  ammonia  to  a  solution  of  copper  fulminate.  The  deep-blue 
crystals  obtained  in  this  manner  were  dried  over  sulphuric  acid  and 
decomposed  with  hydrogen  sulphide,  when  copper  sulphide,  cai'bamide, 
and  ammonium  thiocyanate  were  obtained.  When  dry  silicon  fluoride 
is  passed  over  silver  fulminate  moistened  with  petroleum,  silver 
fluoride  is  formed  and  an  explosive  gas  escapes..  By  the  action  of 
chlorine,  bromine,  or  iodine,  chloropicrin  and  other  allied  substances 
are  produced.     Experiments  on  ethyl  fulminate  are  not  complete. 

D.  A.  L. 

Isolation  of  the  Higher  Normal  Paraffins  from  Brown  Coal 
Paraffin.  By  F.  Krafft  (Ber.,  21,  2256— 2265).— 350  grams  of 
crystalline  "  scale-paraffin,"  obtained  from  bituminous  schale  (?) 
in  the  neighbourhood  of  Halle,  were  submitted  to  repeated  fractional 
distillation  under  15  mm.  pressure.  The  whole  distilled  at  185 — 235° 
in  the  first  operation,  but  was  finally  separated  into  tlie  following 
normal  paraffins,  all  of  which  were  crystallised  from  aJcohol  in  order 
to  remove  oily  impurities. 

Heptadecane,  ChHsr  (5  grams),  melting  at  22°  and  boiling  at 
169—170";  sp.  gr.  0-7768  at'22-5°. 

Octadecane,  CigHas,  in  three  fractions  boiling  at  181 — 182°  : 

(1)  3-6  grams  melting  at  26-5— 27-5°  ;  sp.  gr.  0-7769  at  28°. 

(2)  9  grams  melting  at  27-2—27-6°  ;  sp.  gr.  0-7767  at  28°. 

(3)  3-9  grams  melting  at  27-4-27-6° ;  sp.  gr.  0'7766  at  28°. 
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Nonadecane,  C19H40,  in  three  fractions  boiling  at  193° : 

(1)  n-6  grams  melting  at  31-4— 31-8°  ;  sp.  gr.  07774  at  32^ 

(2)  29-8  grams  melting  at  31-6— 31-9°;  sp.  gr.  0-7775  at  32°. 

(3)  25-7  grams  melting  at  31-6°— 32-2°  ;  sp.  gr.  07775  at  32°. 

Eicosane,  C20H42,  in  three  fractions  boiling  at  205° : 

(1)  19-3  grams  melting  at  35*5— 36'5°  ;  sp.  gr.  07777  at  367°. 

(2)  49-4  grams  melting  at  357—36-3°;  sp.  gr.  0-7777  at  36-7°. 

(3)  4-4  grams  melting  at  36-3—36-6°;  sp.  gr.  0-7778  at  36-7°. 

Heneicosane,  C21H41,  in  three  fractions  boiling  at  215°  : 

(1)  8-8  grams  melting  at  39-8—40-4° ;  sp.  gr.  0-7784  at  40•4^ 

(2)  23-4  grams  melting  at  39-8—40-2°  ;  sp.  gr.  0-7782  at  40-4°. 

(3)  5-8  grams  melting  at  39-5- 40-3° ;  sp.  gr.  0-7784  at  40-4°. 

Docosane,  C22H46,  in  two  fractions  boiling  at  224 — 225°  : 

(1)  6-2  grams  melting  at  43-6—44-1°  ;  sp.  gr.  0-7781  at  44-4°. 

(2)  10-5  grams  melting  at  43-6—44-1°;  sp.  gr.  0-7778  at  44-4°. 

Tricosane,  C23H48  (-5-5  grams),  boiling  at  234''  and  melting  at 
47-6- 47-8° ;  sp.  gr.  07786  at  47-7°. 

The  total  weight  of  the  pure  fractions  was  263*2  grams. 

To  prove  the  identity  of  these  hydrocarbons  with  the  normal 
paraffins,  the  varions  fractions  were  again  rectified  or  recrystallised 
fi'om  alcohol  until  their  properties  were  quite  constant,  and,  owing  to 
loss,  the  total  weight  of  the  fractions  then  only  amounted  to  216*9 
grams. 

A  second  sample  of  paraffin,  sp,  gr.  0*7805  at  47*2°,  melted  at  from 
42°  to  47-2°,  distilled  between  220°  and  270°,  and  probably  consisted 
chiefly  of  tricosane  and  the  next  two  higher  homologues,  together  with 
decreasing  quantities  of  both  higher  and  lower  members  of  the  series. 

A  third  specimen,  sp.  gr.  0-7804  at  57-5°,  melted  at  57'5°  with 
previous  softening,  distilled  at  245 — 295°,  and  probably  contained 
normal  heptacosane  (C27H56)  as  chief  constituent,  somewhat  smaller 
quantities  of  the  two  neighbouring  homologues,  and  decreasing  quan- 
tities of  higher  and  lower  members  of  the  series. 

All  the  boiling  points  given  in  this  paper  are  for  a  pressure  of 
15  mm.  F.  S.  K. 

Preparation  of  Ethyl  Nitrite.  By  W.  R.  Dlnstax  and  T.  S. 
Dymond  (Pharm.  J.  Trans. ^  18,  861 — 863). — To  prepare  pure  ethyl 
nitrite  the  authors  dissolve  34-5  grams  of  pure  sodium  nitrite  in 
water,  make  up  to  120  c.c,  and  cool  by  immersing  the  vessel  in  ice 
and  salt.  13-5  c.c.  of  sulphuric  acid  is  added  to  a  mixture  of  32  c.c. 
ordinary  alcohol  with  an  equal  volume  of  water  ;  the  liquid  is  then 
diluted  to  120  c.c,  and  cooled  below  0°.  This  acid  liquid  is  made  to 
pass  gradually  through  a  thistle  funnel,  with  constant  stirring,  to  the 
bottom  of  the  solution  of  sodium  nitrite  in  a  narrow  glass  vessel 
surrounded  by  ice  and  salt.  At  the  conclusion  of  the  process  a  pale- 
yellow  layer  of  ethyl  nitrite  is  seen  floating  above  the  lower  layer  of 
sodium  sulphate,  now  semi-solid  from  the  salt  crystallising  out.  The 
ethyl  nitrite  thus  prepared  contains  merely  traces  of  alcohol  and  of 
water.     The  former  having  been  removed  by  agitation  with  water 
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in  a  separating  funnel,  the  latter  is    eliminated   by  digestion  with 
anhydrous  potassium  carbonate. 

Thus  prepared,  the  ethyl  nitrite  is  quite  pure.  It  has  a  sp.  gr.  of 
0-917  to  0-920  at  0°  (water  at  0°  =  1)  and  boils  at  17-5°.  It  is  very 
unstable  in  the  presence  of  water,  and  even  of  aqueous  vapour,  espe- 
cially wben  acids  are  also  present,  although  but  in  minute  traces. 
Hence  it  can  be  preserved  only  when  special  precautions  are  taken, 
as  detailed  in  the  paper,  and  for  use  in  medicine  the  authors  describe 
the  preparation  of  a  2  per  cent,  solution  in  absolute  alcohol,  with  or 
without  addition  of  glycerol;  this  solution  should  be  mixed  with 
water  only  immediately  before  administration.  B.  R. 

Rhamnose  (Isodulcitol).  By  B.  Rayman  (Ber.,  21,  2046—2052). 
— When  rhamnose  is  treated  with  bromine  a  bromide  is  obtained 
Avhich  is  converted  by  silver  carbonate  into  a  saccharin,  CeHioOs.  This 
crystallises  in  concentrically-grouped,  slender  needles,  melts  at  140 — 
142",  is  readily  soluble  in  water  and  alcohol,  sparingly  soluble  in 
ether.  The  formation  of  this  compound  points  to  the  aldehydic 
nature  of  the  sugar. 

When  crystallised  rhamnose,  CeHjoOs  +  II2O,  is-  boiled  with  amyl 
alcohol,  the  compound  C5Hii04-CH(OC5Hu)*OH  is  formed.  All 
alcoholic  solutions  of  rhamnose  are  l^evorotatory :  the  addition  of 
water  destroys  this  property.  (Compare  Rayman  and  Kruis,  this 
vol.,  p.  QQ7.)  N.  H.  M. 

Isodulcitol.  By  E.  Fischee  and  J.  Tafel  {Ber.,  21,  2173-2176). 
— Dextrose,  galactose,  and  isodulcitol  are  only  acted  on  with  extreme 
slowness  by  sodium  amalgam,  whereas  levulose  and  mannose  are 
quickly  reduced  and  converted  into  mannitol.  Isodulcitolcarboxylic 
acid  (this  vol.,  p.  806)  is  converted  into  normal  heptylic  acid  when 
60  grams  of  the  barium  salt  are  heated  for  10  hours  with  400  gi-ams  of 
hydriodic  acid  and  25  grams  of  amorphous  phosphorus.         F.  S.  K. 

Compounds  of  Mannitol.  By  J.  Meunier  (Gompt.  rend.,  106, 
1732 — 1734). —  The  author  has  previously  described  certain  com- 
pounds of  mannitol  with  aldehydes  (this  vol.,  p.  950).  In  order  to 
obtain  the  benzoic  compound,  the  hydrochloric  acid  solution  of 
mannitol  (loc.  cit.)  is  mixed  with  benzaldehyde  and  agitated  for  a  few 
minutes,  when  it  deposits  the  compound  C6H803(C7H60)3.  If  boiled 
with  dilute  sulphuric  acid,  it  assimilates  3  mols.  HoO  and  splits  up 
into  mannitol  and  benzaldehyde. 

The  author  proposes  to  call  these  compounds  mannitoids,  that  just 
referred  to  being  tribenzoic  ma7initoid.  They  are  not  decomposed  by 
dilute  sulphuric  acid  in  the  cold,  but  when  boiled  with  sulphuric  acid 
diluted  with  four  times  its  volume  of  water  they  undergo  hydrolysis 
in  the  way  already  indicated. 

Trivaleric  mannitdid  is  obtained  in  a  similar  manner,  but  the  solu- 
tion must  contain  less  hydrochloric  acid  and  less  zinc  chloride,  and 
must  not  have  become  dark  coloured.  When  cooled  to  a  low  tempera- 
ture, the  liquid  deposits  silky  needles  which  are  washed  with  dilute 
alcohol.     They  melt  at  91°.      Trivaleric  mannitoid  is  nob  decomposed 
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by  alcoholic  potash,  but  dissolves  in  sulphuric  acid  with  liberation  of 
valeraldehyde.  C.  H.  B. 

Composition  of  Iodide  of  Starch.  By  F.  Seyfert  (Zeit. 
angewand.  Chem.,  1,  15 — 19). — From  the  fact  that  the  blue  compound, 
precipitated  when  starch-paste  is  mixed  with  a  solution  of  iodine  in 
potassium  iodide  (and  then  hydrochloric  acid  added),  requires  as 
much  thiosulphate  for  decoloration  as  the  same  quantity  of  iodine 
solution  without  starch,  the  author  infers  that  the  blue  compound 
contains  no  iodine  in  the  form  of  hydriodic  acid  (comp.  Mylins, 
Abstr.,  1887,  568).  The  amount  of  starch  in  a  solution  can  be 
readily  estimated  from  the  am.ount  of  iodine  it  precipitates.  An 
excess  of  standard  iodine  solution  is  added,  then  some  hydrochloric 
acid.  The  whole  is  made  up  to  a  known  volume,  and  the  precipitate 
allowed  to  subside.  An  ali-quot  portion  of  the  clear  liquid  is  tlien 
titrated.  100  parts  of  starch  precipitate  22' 79  of  iodine,  so  that,  on 
the  assumption  that  the  precipitate  contains  nothing  else,  its  formula 
would  be  (C2iH,o02o)6l7.  M.  J.  S. 

Anhydro-bases  of  Fatty  Diamines.  By  A.  W.  Hofmann  (Ber., 
21,  2332— 2338).— Diacetylethylenediamine  (Mason,  Abstr.,  1886,  329) 
is  sparingly  soluble  in  ether.  It  yields  a  crystalline  salt  when  evapo- 
rated at  a  modei-ate  temperatui^  with  hydrochloric  acid,  but  at  a 
liigher  temperature  decomposition  sets  in.  The  plaMnochlorida, 
2C2H4(NHAc)o,H2PtCl6,  forms  well-defined,  deep-red,  rhombic  crystals, 
and  is  very  soluble  in  water.  The  aurocTiloride^  C2H4(NHAc)2,HAuCl4, 
is  a  yellow,  crystalline  compound. 

iJJthyleneethenyldiamine,  C2H4<[Ts^rT^CMe,   is   obtained  when   di- 

acetylethyleneamine  is  distilled  or  heated  above  its  melting  point  for 
a  long  time,  but  it  is  best  prepared  by  heating  the  diacetyl-derivative 
in  a  stream  of  dry  hydrogen  chloride.  It  melts  at  88°,  boils  at 
221 — 224°,  and  is  very  soluble  in  water  and  alcohol,  but  almost 
insoluble  in  ether.  The  salts  are  more  stable  than  those  of  the  acetyl- 
derivative.  The  platinochloride,  (C4H8N2)2,H2PtCl6,  crystallises  in 
large,  pointed  prisms,  and  is  very  readily  soluble  in  water.  The 
aurocJdoride,  C4H8N2,HAuCl4,  crystallises  in  slender  needles,  and  is  far 

less  soluble  than  the  platinochloride. 

;^ 

Efhylenehenzemjldiamine,    C2H4<^-|^TT^CPh,   is   obtained    in    like 

manner  from  dibenzoylethylenediamine.  It  crystallises  from  boiling 
benzene  in  quadratic  prisms,  melts  at  101°,  is  very  readily  soluble  in 
alcohol  and  ether,  less  soluble  in  benzene.  The  ^titrate,  hydrochloride, 
and  sulphate  are  crystalline  salts,  and  readily  soluble  in  alcohol  and 
water.  The  platinochloride,  (C9HioN2)2,H2PtCl6,  crystallises  in  slender 
needles,  and  is  sparingly  soluble  in  water.  The  aurochloride, 
C9HioK2,HAuCl4,  crystallises  in  needles,  and  is  readily  soluble  in 
boiling  alcohol,  but  very  sparingly  soluble  in  water. 

;p^ 

Trimethyleneetheriyldiaminej    C3H6<[ -^jxr^CMe,    prepared    in    like 

manner  from  diacetyltriraethylenediamine,  was  obtained  in  the  form 
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of  a  brown  oil.  The  platinochloride,  (C5HioN2)2,H2PtCl6,  forms  large, 
rhombic  crystals,  and  is  very  readily  soluble  in  water.  The  more 
sparingly  soluble  aurochloride,  C5HioN2,HAuCl4,  crystallises  in  needles. 

TrimetTiylenehenzenyldiamine,   CaHe^^Tyx-rr^CPh,  obtained  from  di- 

benzoyltrimethylenediamine,  is  a  crystalline  compound  wliich  melts 
under  water.  It  is  readily  soluble  in  alcohol  and  ether,  more  sparingly 
in  benzene,  and  insoluble  in  water.  The  hydrochloride,  7iitrate,  and 
sulphate  are  crystalline,  and  extremely  soluble.  The  platinochloride, 
(CioHi2N2)2,H2PtCl6,  and  aurochloride  are  sparingly  soluble. 

Fropijleneethenyldiamine,    CsHe^ -xr-rr^CMe,  is  obtained  from  di- 

acetylpropylenediamine  as  described  above.  The  platinochloride, 
(CsHioNsjajHiPtCls,  forms  rhombic  crystals,  and  is  extremely  soluble 
in  water.  The  aurochloride,  CsHioNg, H AuCU,  crystallises  in  small 
needles.  P.  S.  K. 

Hexamethyleneamine-derivatives.  By  H.  E.  L.  Horton  {Ber., 
21,  1999 — ^2002;  compare  Legler,  Abstr.,  1886,  327). — Hexamethylene- 
amine  tetrabromide,  C6Hi2N4,l{r4,  is  produced  when  bromine  is  added 
to  an  aqueous  solution  of  hexamethyleneamine,  or  by  the  action  of 
bromine- vapour  on  hexamethyleneamine.  It  is  a  red,  crystalline 
compound,  and  is  decomposed  when  boiled  with  water. 

Hexamethyleneamine  dibromide  is  insoluble  in  ordinary  solvents. 

Hexamethylene  diiod,ide,  C6H12N4I2,  is  obtained  when  an  alcoholic 
solution  of  the  calculated  quantity  of  iodine  is  added  to  an  aqueous 
solution  of  hexamethyleneamine.  It  is  crystalline,  and  very  sparingly 
soluble  in  alcohol. 

Hexamethylene  tetriodide,  C6Hi2Tvr4,T4,  prepared  similarly,  crystallises 
from  acetone  in  brown,  microscopic,  rhombic  plates.  It  is  readily 
soluble  in  acetone,  chloroform,  and  carbon  bisulphide,  and  is  decom- 
posed when  boiled  with  water. 

Chlorine  also  produces  precipitates  in  solutions  of  hexamethylene- 
amine. P.  S.  K. 

Reaction  of  Formaldehyde.  By  J.  Plochl  (Ber.,  21,  2117 — 
2119). — When  a  neutral  solution  of  formaldehyde  is  treated  with 
ammonium  chloride  or  other  ammonium  salt  at  the  ordinary  tempe- 
rature, the  solution  becomes  strongly  acid.  On  heating  the  solution, 
carbonic  anhydride  is  evolved,  and  trimethylamine  is  formed.  In  a 
similar  manner,  mono-  and  di-methylamine  are  converted  into  tri- 
methylamine, whilst  pure  trimethylamine  when  heated  with  a  form- 
aldehyde solution  remains  unchanged.  N.  H.  M. 

Action  of  Hydroxylamine  on  Acetylacetone.  By  W.  Zedel 
(Ber.,  21,  2178). — The  compound  obtained  by  Combes  (An?i.  Chim. 
Fhys.,  1887,  215)  by  acting  on  acetylacetone  with  hydroxylamine  is 

an  anhydride  of  the  constitution  <Cnivr  'V ^^-     ^^  i^  ^  colourless 

oil  boiling  at  141—142°.  '  P.  S.  K. 
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Homologues  of  Diacetyl.  By  H.  v.  Pechmann  and  R.  Otte 
(Ber.,  21,2140 — 2141).  The  following  homologues  of  diacetyl  have 
been  prepared: — Acetylbutyryl  boiling  at  128°,  acetylisobatyryl 
boiling  at  116°,  acetylisovaleryl  boiling  at  137 "S",  acetylisocapronyl 
boiling  at  165°,  and  acetylcroionyl.  All  these  compounds  are, 
chemically  and  physically,  analogous  to  diacetyl.  No  details  are 
given.  F.  S.  K. 

Influence  of  Negative  Groups  on  the  Properties  of  Com- 
pounds. By  A.  P.  N.  Franchimont  (Bee.  Trav.  Chim.,  6,  224 — 234). 
— Hydrogen-atoms  attached  to  carbon  are  not  attacked  by  nitric  acid 
at  the  ordinary  temperature  when  only  one  carboxyl-group  is  attached 
to  the  same  carbon-atom,  as  is  the  case  of  acetic  acid;  the  presence 
of  a  second  carboxyl-group  renders  the  compound  capable  of  being 
attacked,  as  for  instance  malonic  acid.  The  fact  that  acetone  is  readily 
acted  on  shows  that  it  is  the  carboxyl-group  which  has  the  effect  of 
making  compounds  unable  to  resist  the  action  of  nitric  acid,  whilst 
this  effect  is  diminished  by  the  presence  of  an  OH- group  attached  to 
carbonyl,  but  not  by  methyl.  Glycocine,  propionic,  isobutyric,  and 
succinic  acids  do  not  react  with  nitric  acid  at  the  ordinary  tempe- 
ratures, whilst  levulinic  acid  does,  owing  to  the  presence  of  a  second 
carboxyl-group.  Hydrogen  in  ammonia,  methylamine,  &c.,  is  not 
attacked  by  nitric  acid,  except  when  a  carboxyl-group  is  attached  to 
the  nitrogen;  on  the  other  hand,  the  union  of  a  second  carboxyl- 
group  with  the  nitrogen  seems  to  diminish  its  effect,  diacetamide 
being  less  readily  attacked  than  acetamide.  Succinimide  in  which  the 
NH-group  forms  a  chain  with  the  carbon-atoms,  does  not  react  with 
nitric  acid.  Ethylenecarbamide  is  also  not  decomposed  by  nitric  acid. 
The  influence  of  imidogen  seems  to  be  less  than  that  of  carboxyl, 
whilst  the  simultaneous  presence  of  both  groups  seems  to  diminish 
the  effect  of  the  latter,  and  increase  that  of  the  former.  In  benzene, 
the  six  CH-groups  so  influence  each  other  as  to  make  some  of  them 
capable  of  reacting  with  nitric  acid  ;  the  introduction  of  NOo  or 
other  negative  groups  has  the  effect  of  making  the  further  action  of 
nitric  acid  more  difficult.  The  same  is  observed  with  nitroethane, 
which  does  not  yield  a  dinitro-compound  at  the  ordinary  temperature. 
(Compare  Ostwald,  Lehrhuch  d.  allgem.  Chem.)  N.  H.  M. 

Action  of  Sodium  on  Ethyl  Chloracetate.  By  K.  Fittig  and 
A.  Erlenbach  (Ber.,  21,  2138— 2140).— An  ethyl  salt,  CsHisClOi,  is 
formed  when  ethyl  chloracetate  is  gradually  added  to  sodium  covered 
with  ether,  and  the  resulting  sodium-derivative  decomposed  with 
dilute  hydrochloric  acid.  It  boils  at  157°  (45  mm.  pressure),  cannot 
be  distilled  under  the  ordinary  pressure,  and  is  insoluble  in  water.  It 
yields  a  sodium-derivniiye,  CgHioClOiNa,  and  a  co^^er-compound  which 
crystallises  from  light  petroleum  in  slender,  green  needles. 

A  compound,  C8H14O4,  is  obtained,  when  the  preceding  substance  is 
reduced  v/ith  zinc  and  acetic  acid,  in  the  form  of  a  colourless  liquid 
which  boils  at  106°  (14  mm.  pressure),  and  is  rather  soluble  in  water. 
It  yields  a  soc^iwm- derivative,  C8H,304N'a,  and  a  crystalline  copper- 
compound,   (C8H304)2Cu,  which  melts  at  138",  is  readily  soluble  in 
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ether,  cliloroform,  and  benzene,  and  when  treated  with  aluminium 
acetate  is  converted  into  a  crystalline  aluminium-comipouTid. 

Acetoisopropyl  alcohol,  COMe-CHa'CHMe-OH,  is  formed,  together 
with  ethyl  alcohol  and  carbonic  anhydride,  when  the  preceding  com- 
pound is  boiled  with  dilute  hydrochloric  acid.  It  is  a  colourless, 
mobile  liquid,  boils  at  128°,  and  is  miscible  with  water  in  all  propor- 
tions, but  is  separated  from  the  solution  by  potassium  carbonate.  It 
combines  with  hydrogen  sodium  sulphite,  forming  a  crystalline, 
readily  soluble  compound,  yields  a  yellowish  liquid  hydrazide,  and 
combines  with  hydroxylamine. 

When  the  compound  C8H13CIO4  is  left  for  some  time  in  contact  with 
cold  water,  it  decomposes  into  alcohol,  hydrochloric  acid,  and  a  com- 
pound, C12H14O7,  which  is  sparingly  soluble  in  water,  and  crystallises 
in  long,  yellow  needles  melting  at  139"5".  The  smallest  quantity  of 
this  substance  colours  water  deep  bluish-violet,  which  changes  to 
yellow  when  the  solution  is  boiled.  It  gives  an  amorphous  barium 
salt,  CiaHiaOvBa,  and  a  crystalline  calcium  salt,  CiaHiaOTCa,  both  of 
which  are  insoluble  in  water,  F.  S.  K. 

Formation  and  Decomposition  of  Ethereal  Salts  :  Action  of 
Acids  on  Tertiary  Amyl  Acetate.  By  D.  Konowaloff  (Zeit. 
physikal.  Chem.,  2,  6 — 12). — The  action  of  the  haloid  derivatives  of 
acetic  acid  has  been  studied.  Trichloracetic  acid  acts  rapidly  at  99°, 
but  the  action  becomes  less  rapid  as  the  temperature  decreases,  and 
at  50°  is  50  times  slower  than  at  99°.  At  the  higher  temperature, 
75  per  cent,  of  the  acetate  is  decomposed  in  six  hours,  some  being 
converted  into  trichloracetate.  Dichloracetic  acid  at  99°  decomposes 
77  per  cent,  of  the  acetate  in  24  hours,  with  the  formation  of  some 
dichloracetate.  Monochloracetic  acid  requires  a  temperature  of  1 56° 
to  effect  an  appreciable  decomposition,  87  per  cent,  being  then  decom- 
posed in  two  hours.  The  intention  was  to  have  calculated  the 
constants  of  velocity  of  these  reactions,  bat  owing  to  the  action  of 
the  acetic  acid  set  free  there  is  an  acceleration  as  the  action  proceeds, 
which  interferes  with  its  regular  course.  The  amount  of  decom- 
position during  the  first  hour  in  which  this  acceleration  is  at  a 
minimum,  if  compared  with  the  numbers  given  by  Ostwald  for  the 
coefficients  of  velocity  of  the  above  acids,  shows,  however,  that  these 
experiments  would  give  coefficients  of  velocity  of  the  same  order. 

S.  C. 

Preparation  of  Normal  Valeric  Acid  and  Dipropylacetic 
Acid  from  Ethyl  Malonate.  By  E.  Furth  (Monatsh.,  9,  808—322  ; 
compare  Sedlitzky,  this  vol.,  p.  250). — To  prepare  normal  valeric 
acid  the  author  heats  zinc  with  commercial  ethyl  malonate  and  normal 
propyl  iodide  in  a  water-bath  for  8 — 10  hours.  The  nearly  solid 
products  of  reaction  are  repeatedly  treated  with  hydrochloric  acid  and 
water,  and  the  ethyl  propylmalonic  acid  dried,  fractionated,  and  con- 
verted into  barium  salt,  from  which  propylmalonic  acid  is  obtained 
pure  by  shaking  it  with  hydrochloric  acid  and  ether,  allowing  the 
ethereal  solution  to  evaporate,  and  repeatedly  crystallising  from 
benzene.     The  propylmalonic  acid  is  converted  into  normal  valeric 
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acid  by  heating  it  at  180°  in  a  flask  provided  with  an  inverted  con- 
denser.    The  pure  acid  thus  formed  boils  at  186 — 186'4°. 

Silver  normal  valerate  is  best  prepared  by  heating"  diluted  valeric 
acid  with  excess  of  silver  oxide.  On  cooling,  the  solution  deposits 
the  salt  in  the  form  of  wool-like  masses  of  needles,  the  solubility 
coefficient  of  which  is — 

L  =  0-2294  +  0-002668(i  -  0-3)  +  0-00004543(^  -  0-3)1 

Calcium  normal  valerate  crystallises  in  scales.  Its  solubility  coeffi- 
cient is — 

L  =  10-238  -  0-07643(^  -  0-3)  +  0-0006293 (^  -  0-3)^ 

whilst  that  of  the  barium  salt  is  given  by  the  formula — 

L  =  21-658  -  0-12348(^  -  0-3)  +  0-001767(^  -  0-3)». 

Dipropylmalonic  acid  is  obtained  as  a  bye-product  in  the  preparation 
of  normal  valeric  acid  as  above  described.  On  heating  at  180 — 200° 
it  yields  a  dipropylacetic  acid,  identical  with  that  described  by 
Burton  (Abstr.,  1882,  509).  It  furnishes  a  silver  salt  only  slightly 
soluble  in  water,  an  uncrystallisable  barium  salt,  and  a  calcium  salt 
crystallising  in  masses  of  interlaced  needles  containing  2  mols.  HjO, 
and  having  the  coefficient  of  solubility — 

L  =  9-530  -  0-12516(^  -  0  3)  +  0-0003358(^  -  0-3)^ 

G.  T.  M. 

Constitution  of  Ethyl  Sodacetoacetate.  By  A.  Michael  (/.  pr. 
Chem.  [2],  37,  473—530;  compare  this  vol.,  674).— Ethyl  carbethox- 
acetoacetate  was  prepared  by  the  action  of  ethyl  chlorocarbonate  on 
ethyl  sodacetoacetate  in  alcoholic  solution,  also  on  the  dry  salt  in  dry 
ether,  and  on  the  sodium  salt  obtained  by  the  action  of  sodium  on  a 
weak  ethereal  solution  of  ethyl  acetoacetate ;  in  all  cases  the  product 
is  identical,  boiling  at  127°  unchanged  (at  17  mm.  pressure);  it  is 
insoluble  in  concentrated  sodium  hydroxide,  but  is  decomposed  by  a 
weak  solution,  after  remaining  in  the  cold,  into  carbonic  anhydride  and 
alcohol;  it  is  decomposed  by  alcoholic  sodium  ethoxide  with  formation 
of  carbonic  anhydride;  by  careful  treatment  in  the  cold  with  dry 
sodium  ethoxide,  ethyl  acetoacetate  is  formed,  but  no  sodium-deriva- 
tive of  the  original  salt  can  be  obtained. 

Ethyl  acetomalonate  was  prepared,  after  Lange,  by  acting  on  an 
ethereal  solution  of  ethyl  sodiomalonate  with  acetic  chloride ;  the 
product  was  fractionated  at  17  mm.  pressure,  and  gave  ethyl  aceto- 
malonate, boiling  at  120°,  and  ethyl  diacetomalonate,  boiling  at  156°. 
The  latter  decomposes  when  heated  at  the  ordinary  pressure,  and  is  a 
neutral  oil  dissolving  slow^ly  in  alkalis,  with  separation  of  carbonic 
anhydride.  The  former  is  not  completely  separable  from  the  latter  by 
its  lower  boiling  point,  but  can  be  dissolved  by  weak  alkalis,  and  pre- 
cipitated from  the  solution  by  mineral  acids ;  its  sodium-derivative, 
CgllaN'aOa,  is  easily  obtained  by  the  action  of  alcoholic  sodium  ethoxide 
as  white  prismatic  leaves,  sparingly  soluble  in  alcohol,  insoluble  in 
ether,  and  freely  soluble  in  water. 

The  presence  of  carbonyl  in  the  ether  is  shown  by  its  behaviour 
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witli  hjdroxylamine,  with  which  ifc  forms  a  half-fluid  oxime,  and 
phenylhydrazine  with  which  it  forms,  at  119 — 121°,  white  prismatic 
leaves  of  the  azide,  CH3-C]Sr.2HPh-CH(COOEt)2. 

Ethyl  methenyltricarboxylate  was  obtained  after  Conrad  and 
Guthzeit  (Abstr.,  1883,  45)  by  acting  on  ethyl  sodiomalonate  in  the 
cold  with  ethyl  chlorocarbonate.  The  product  was  fractionated  at 
17  mm.  pressure,  and  an  oil  boiling  undecomposed  at  187 — 138° 
obtained,  which  solidified  on  standing,  and  melted  at  28 — 29°.  This 
substance  agrees  in  physical  properties  with  that  obtained  by  Conrad 
and  Guthzeit,  but  it  differs  from  it  in  chemical  properties.  It  dis- 
solves readily  in  weak  alkaline  solutions,  forming  metallic  derivatives, 
and  is  precipitated  unchanged  from  the  solution  by  mineral  acids.  If 
heated  with  excess  of  potassium  hydroxide,  malonic  acid,  alcohol,  and 
potassium  carbonate  are  formed.  With  concentrated  soda  solution, 
the  sodium  salt,  CioH45Na06,  is  obtained  in  white  crystals,  soluble  in 
water. 

In  the  author's  opinion  the  only  two  arguments  of  any  weight 
against  ethyl  acetoacetate  being  a  ketone-derivative,  are  that  ethyl 
bezalacetoacetate  does  not  behave  as  a  ketone,  and  that  several  ethyl 
ketonates  resembling  ethyl  acetoacetate  yield  true  acetyl-derivatives, 
whereas  one  cannot  be  formed  from  ethyl  acetoacetate.  He  explains 
away  the  first  objection  by  supposing  that  a  polymerisation  of  the 
benzaldehyde  and  ethyl  acetoacetate  first  takes  place,  and  that  the 
substance  formed  then  loses  water,  the  ketone  character  of  the 
ethyl  benzal acetoacetate  being  lost.  To  meet  the  second  objection 
the  author  adduces  the  formation  of  acetyl-derivatives  from  ethyl 
succinosuccinate,  levulinate,  and  acetophenonecarboxylate  ;  these  com- 
pounds are  undoubtedly  ketones,  for  they  all  give  reactions  for 
carbonyl. 

The  author  supposes  that  in  the  formation  of  ethyl  sodacetoacetate 
from  sodium  and  ethylacetate,  an  "  aldol "  polymerisation  first  takes 
place,  and  the  sodium  acts  on  the  substance  so  formed. 

(1.)  2CH3-COOEt  =  0H-CMe(0Et)-CH2-C00Et. 

(2.)  0H-CMe(0Et)'CH2'C00Et  +  Na  = 

0¥a-CMe(0Et)-CH2-C00Et  +  H. 

(3.)  0N"a-CMe(0Et)-CH2-C00Et  +  Na  =  ONa-CMeiCH-COOEt 

+  EtONa  +  H. 

« 

This  would  make  ethyl  sodacetoacetate  a  derivative  of  ethyl 
/3-hydroxycrotonate,  which  has  been  already  suggested  by  Geuther. 

The  carbon  in  methane  will  be  made  more  negative  by  the  substi- 
tution of  a  negative  radicle  for  one  of  the  hydrogen-atoms,  and  the 
attraction  between  the  negative  carbon  and  positive  hydrogen  will  be 
weaker  than  in  methane.  In  the  same  way  the  ketone  oxygen  in 
ethyl  acetoacetate  is  more  negative  than  in  acetone,  since  the  ethyl 
acetoacetate  is  formed  from  acetone  by  displacing  positive  hydrogen 
by  the  negative  carbethoxyl. 

Ethyl  sodacetoacetate  when  first  formed  is  COMe-CHNa-COOEt, 
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but  owing  to  the  strongly  negative  character  of  the  carbonyl  oxygen 
the  sodium  is  attracted  to  it,  and  the  formula  becomes 

ONa-CMe:CH-COOEt ; 

in  this  the  /3- carbon- atom  is  less  negative  than  the  a-carbon-atom, 
being  influenced  by  the  positive  sodoxyl  and  methyl.  Thus  when  an 
alkyl  haloid,  for  example,  ethyl  iodide,  acts  on  ethyl  sodacetoacetate, 
the  negative  iodine  unites  with  the  less  negative  y3-carbon-atom, 
whilst  the  ethyl  unites  with  the  a-carbon-atom — 

ONa-CMe:CH-COOEt  +  EtI  =  ONa-CMel-CHEt-COOEt. 

But  this  is  unstable,  owing  to  the  attraction  of  the  sodium  for  the 
iodine,  and  consequently  decomposes  into  sodium  iodide  and 

COMe-CHEt-COOEt. 

By  consideration  of  the  influence  of  positive  and  negative  radicles 
on  the  original  condition  of  the  compounds,  the  author  explains 
various  reactions  of  ethyl  sodacetoacetate  and  its  analogues.  The 
rest  of  the  paper  consists  of  applications  of  this  theory  to  various 
other  classes  of  organic  compounds.  A.  Gr.  B. 

Ethyl  Glycidate.     By  P.  Melikoff  and  N.  Zelinskt  (Ber.,  21, 

2052— 2055).— :E/%Z    glycidate,  <^^>CH-COOEt,  is  prepared  by 

gradually  adding  ethyl  iodide  to  silver  glycidate  previously  mixed  with 
absolute  ether,  and  heating  the  mixture  for  some  hours  on  a  water- 
bath.  It  is  a  colourless,  mobile  liquid,  of  an  odour  something  like 
that  of  ethyl  malonate,  and  boils  at  161 — 163°  (uncorr.).  Sp.  gr.  = 
]'0968  at  21*6°,  compared  with  water  at  21*6°,  and  1"0933  compared 
with  water  at  4°. 

Ethyl  x-methylglycidate,  <CfttT  ]>CMe*COOEt,  is  liquid,  is  inso- 
luble in  water,  and  boils  at  162 — 16-1°.  Sp.  gr.  =  1"0545  at  15°,  and 
1-0686  at  0^     Coefficient  of  expansion  =  0-000855. 

Ethyl  ^-methylglycidate,  <Cpfi]vr  !^CH-COOEt,    is   a  liquid  of  an 

unpleasant  odour,  and  boils  at  172 — 174°.  Sp.  gr.  =  1-0534  at  16°, 
and  1-0658  at  0°.     The  coefficient  of  expansion  =  0-030785. 

Ethyl  x-^-dimethylglycidate,  <^^J~>CMe-COOEt,  boils  at  177 — 

178°  under  760  mm.  pressure.  Sp.  gr.  =  1-0250  at  15°,  and  1-0377 
at  0°.     The  coefficient  of  expansion  :=  0-000827. 

All  the  above  ethyl  salts  are  readily  hydrolysed  by  potash.  The 
alcoholic  solutions  give  no  colour  reactions  with  ferric  chloride. 

Ethyl  ^-glyceric  acid,  OH-CHMe'CH(OH)-COOEt,  boils  at  225— 
230",  and  is  readily  soluble  in  water.  N.  H.  M. 

Action  of  Ethyl  Sodiomalonate  on  Monochloromethyl  Ether. 
By  C.  Kleber  (Annalen,  246,  97 — 114). — As  the  preparation  of  mono- 
chloromethyl ether  by  the  exposure  of  chlorine  and  methyl  ether 
vapour  to  diffused  sunlight  is  accompanied  by  violent  explosions,  the 
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author  diluted  the  chlorine  with  an  equal  volume  of  carbonic  anhy- 
dride. In  this  way,  about  40  grams  of  the  crude  product  were  formed. 
This  was  saturated  with  dimethyl  ether,  and  a  continuous  current  of 
dimethyl  ether  vapour  and  chlorine  was  passed  into  the  mixture. 
This  method  gave  a  good  jield  of  monochloromethyl  ether. 

The  chief  products  of  the  action  of  ethyl  sodiomalonate  on  mono- 
chloromethyl ether  are  ethyl  metheneditnalonate  and  diethyl  dimethoxy- 
dimethylmalonate.  These  substances  are  separated  by  adding  a  solu- 
tion of  sodium  in  absolute  alcohol  to  the  crude  product,  which  causes 
the  sodium  compound  of  ethyl  methenedimalonate  to  be  deposited  in 
a  crystalline  mass.  Methenedimalonic  acid  has  already  been  described 
by  Conrad  and  Guthzeit  as  "  dicarboxyglutaric  acid  "  (Annalen,  222, 
257). 

Dimethoxydimethylmalonic  acid,  C(CH2*OMe)2(COOH)2,  forms  tri- 
clinic  prisms,  and  is  freely  soluble  in  water,  alcohol,  and  ether.  The 
diethjlic  salt  is  a  colourless  oil,  boiling  between  235°  and  243°.  The 
free  acid  melts  at  136 — 138°  when  rapidly  heated,  but  if  the  tempera- 
ture is  slowly  raised  it  gives  off  carbonic  anhydride  at  120°,  and  at  a 
higher  temperature  methyl  alcohol  and  methoxymethacrylic  acid. 

w.  c.  w. 

Symmetrical  Diethylsuccinic  Acids.  By  C.  A.  Bischoff  and 
E.  Hjelt  (Ber.,  21,  2089—2097,  2097—2102,  and  2102— 2111).- 7^%Z 
ethylhutenyltricarhoxijlate  is  obtained  by  the  action  of  ethyl  a-bromo- 
butyrate  on  ethyl  sodioethylmalonate,  and  by  the  action  of  ethyl 
iodide  and  sodium  ethoxide  on  ethyl  butenyltricarbcxvlate.  It  boils 
at  280—282°.  Sp.  gr.  =  1*024  at  22-5°  (water  at  15°  =  1).  The 
free  acid,  CgHuOe,  melts  at  150°  with  evolution  of  carbonic  anhydride 
and  formation  of  two  isomeric  diethylsuccinic  acids  :  parasym metrical 
diethylsuccinic  acid,  which  is  sparingly  soluble  and  melts  at  189 — 
190°,  and  antisymmetrical  diethylsuccinic  acid  which  is  readily  soluble 
and  melts  at  129°. 

Ethyl  butenyltricarboxylate  boils  at  276°  under  754*7  mm.  pressure 
without  decomposition;  sp.  gr.  =  1*049  at  25*5°  (water  at  15°  =  1). 
(Compare  Polko,  this  vol.,  p.  134.) 

Parasymmetrical  diethylsuccinic  acid  (m.  p.  189°)  crystallises  in 
monoclinic  plates.  100  c.c.  of  water  at  23°  dissolve  0*61  gram  of  the 
acid,  whilst  100  parts  of  water  at  95°  dissolve  Q'^  grams.  The  acid  is 
readily  soluble  in  acetone,  alcohol,  ether,  and  hot  glacial  acetic  acid. 
The  sodium  salt,  C8Hi204Na2,  is  amorphous  and  dissolves  readily  in 
water;  the  calcium  with  2  mols.  H2O,  copper  with  1  mol.  H2O,  silver 
and  zinc  with  2  mols.  H2O,  are  also  described. 

Antisymmetrical  diethylsuccinic  acid  forms  rhombic  crystals. 
100  c.c.  of  water  at  23°  dissolve  2*4  grams  of  the  acid  which  is  very 
soluble  in  boiling  water,  in  glacial  acetic  acid,  acetone,  ether,  and 
alcohol.  When  quickly  heated,  it  is  converted  into  the  anhydride 
boiling  at  245 — 246°.  The  calcium  salt  with  1  mol.  H2O  is  a 
pulverulent  precipitate,  the  sodium,  copper  with  1  mol.  H2O,  and  zinc 
(with  6  mols.  H2O)  salts  are  described.  Both  acids  when  heated  with 
resorcinol  form  fluorescein  dyes. 

Parasymmetrical  diethylsuccinic  acid  undergoes  no  change  when 
boiled  with  water  for  32   hours.     When  4'5  grams  of  the  acid  is 
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heated  for  two  lionrs  at  196°,  and  the  temperatare  gradaally  raised 
during  two  honrs  to  218°,  0*14  gram  of  the  anti-acid  and  3'8  grams  of 
anhydride  are  formed.  The  anti-acid  may  be  reconverted  into  the 
para-acid  by  heating  5  grams  of  it  with  20  c.c.  of  hydrochloric  acid 
(sp.  gr.  =  1"1452),  or  by  heating  it  with  water  at  190°  for  18  hours. 

The  isomerism  of  the  symmetrical  diethylsuccinic  acid ,  which 
follows  that  of  tartaric  and  anti-tartaric  acids  and  Reimer's  two 
dibenzyldicarboxylic  acids,  is  discussed.  N.  H.  M. 

Determination  of  the  Arrangement  of  Atoms  in  Space. 
Part  I.  Fumaric  and  Maleic  Acids.  By  J.  Wislicencs  (A?inalen, 
246,  53 — 96). —  The  author  has  pointed  out  in  his  treatise  "  Ueber  die 
raiimliche  Anordnung  der  Atome  in  organischen  Moleculen "  the 
existence  of  two  facts  which  are  opposed  to  the  author's  theory  of  the 
constitution  of  fumaric  and  maleic  acids,  namely,  (1)  Petri's  state- 
ment (Abstr.,  1879,  373)  that  fumaric  acid  is  the  sole  product  of  the 
action  of  bromine  on  maleic  acid  in  the  presence  of  water,  at  the 
ordinary  temperature ;  and  (2)  the  formation  of  dibromosuccinic 
acid  by  the  addition  of  bromine  to  acetylenedicarboxylic  acid  as 
described  by  Bandrowski  (Abstr.,  1880,  160). 

The  action  of  bromine  and  water  on  maleic  acid  is  more  compli- 
cated than  Petri  believed.  Isodibromosuccinic  acid  is  formed  in  the 
first  instance,  and  this  acid  decomposes,  yielding  hydrogen  bromide 
and  bromofu marie  acid.  The  hydrogen  bromide  unites  with  maleic 
acid,  forming  monobromosuccinio  acid,  which  afterwards  splits  up 
into  fumaric  and  hydrobromic  acids. 

The  chief  products  of  the  action  of  bromine  on  acetylenedi- 
carboxylic acid  in  the  presence  of  a  small  quantity  of  water  are 
dibromofumaric,  monofumaric,  and  hydrobromic  acids.  Carbonic  and 
oxalic  acids  are  also  formed  as  well  as  small  quantities  of  mono-  and 
di-bromomaleic  acids.  By  increasing  the  proportion  of  water  the 
yield  of  dibromomaleic  acid  is  increased,  because  the  action  of  the 
hydrobromic  acid  produced  in  the  primary  reaction  is  weakened  by 
dilution.  The  proportion  of  maleic  to  fumaric  acid  increases  with 
the  temperature  at  which  the  maleic  acid  is  decomposed.  The  tem- 
perature must  not,  however,  exceed  230°.  W.  C.  W. 

Unsaturated  Acids.  By  G.  Pum  (Monatsh.,  9,  446—457). — 
Ethyl  hromomaleate  or  bromofumarate  is  formed  when  ethyl  dibromo- 
succinate  (1  mol.)  is  treated  with  sodic  ethoxide  (1  mol.)  in  alcoholic 
solution;  it  is  a  colourless  liquid  boiling  at  145 — 155°  (30  mm. 
pressure). 

Ethyl  acetylenedicarboxylate  is  obtained  when  ethyl  dibromo- 
succinate  (1  mol.)  is  treated  with  an  alcoholic  solution  of  sodic 
ethoxide  (2  mols.). 

Ethyl  dibromomaleate,  prepared  by  brominating  the  preceding  com- 
pound, is  a  colourless,  oily  liquid  boiling  at  170 — 175°  (15  mm. 
pressure)  with  slight  decomposition. 

Methyl  dibromomaleate  is  a  colourless,  oily  liquid  boiling  at  158" 
(20  mm.  pressure). 
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Hexetliyl  dimalonylmaleate, 

CH(COOEfc),-C(COOEt):C(COOEfc)-CH(COOEt)o, 

is  obtained  by  treating  ethyl  dibromomaleate  with  ethyl  sodiomalonate 
in  alcoholic  solution.  It  crystallises  in  long  needles,  melts  at  75°, 
boils  at  210 — 212°  (15  mm.  pressure),  and  is  readily  soluble  in 
absolute  alcohol,  ether,  and  chloroform,  but  only  sparingly  soluble  in 
cold,  dilute  alcohol. 

Bimalonyhnaleic  acid,  CioHgOia,  crystallises  in  small  plates,  begins. 
to  melt  at  148"  with  evolution  of  carbonic  anhydride,  and  is  very 
readily  soluble  in  water,  alcohol,  and  ether. 

The  sodium  salt,  CioH20i2Na6  +  lOH^O,  is  moderately  soluble  in 
water,  and  crystallises  in  thick,  quadratic  plates  which  lose  tbeir 
water  when  kept  over  sulphuric  acid  or  when  dried  at  120°.  The 
silver  salt,  CloHoOioAge,  is  crystalline  and  explodes  when  heated. 
Lead  acetate,  baric  chloride,  calcic  chloride,  and  copper  sulphate 
produce  precipitates  in  a  warm,  neutral,  aqueous  solution  of  the  am- 
monium salt. 

Hexamethyl  dimalonyhnaleate,  CioH20i2Me6,  prepared  from  methyl 
dibromomaleate  and  methyl  sodiomalonate,  crystallises  from  alcohol 
in  shining,  white  needles,  melting  at  128 — 130". 

Diglycolylmaleic  acid,  C2(COOH)2(CH2'COOH)2,  is  obtained  when 
dimalonylmaleic  acid  is  heated  at  about  150 — 160"  or  evaporated 
with  hydrochloric  acid.  It  crystallises  from  water  in  colourless, 
prismatic  forms,  melts  at  176°,  and  is  readily  soluble  in  ether,  alcohol, 
and  water.  F.  S.  K. 

Molecular  Weight  of  Citraconic,  Itaconic,  and  Mesaconic 
Acids,  also  of  Pumaric  and  Maleic  Acids.  By  E.  Paterno  and 
B.  Nasini  {Ber.,  21,  2156 — 2158). — From  determinations  of  the 
molecular  weights  of  citraconic,  itaconic,  and  mesaconic  acids  by 
Raoult's  method,  the  authors  conclude  that  these  acids  are  not  poly- 
meric, but  isomeric,  compounds.  The  results  obtained  with  itaconic 
and  mesaconic  acids  are  in  accordance  with  the  molecular  formula 
C5H6O4.  In  dilute  solutions  of  citraconic  acid,  the  depression  deviates 
very  considerably  from  the  normal  value,  probably  owing  to  decompo- 
sition of  the  molecule  into  anhydride  and  water,  but  in  concentrated 
solutions  the  depression  is  normal  for  the  molecular  formula  C5He04. 

Experiments  with  maleic  and  fumaric  acids  show  that  they  are 
isomeric.  The  abnormally  high  results  obtained  with  the  latter 
indicating  decomposition  into  anhydride  and  water. 

In  aqueous  solutions  of  dulcitol  the  values  obtained  agree  with  the 
molecular  formula  C6H14O6,  it  is  therefore  isomeric  with  mannitol. 
Sorbin  has  the  molecular  formula  C6H12O6,  and  is  isomeric  with 
glucose.  F.  S.  K. 

Formation  of  Saccharic  Acid  as  a  Test  for  Dextrose  in 
Raffinose  and  other  Carbohydrates  :  Formation  of  Furfur- 
aldehyde  as  a  Test  for  Arabinose.  By  R.  Gans,  W.  E.  Stone,  and 
B.  ToLLENS  (Ber.,  21,2148 — 2152). — Dextrose,  or  any  carbohydrate 
from   which   dextrose  can  be  obtained,  yields   saccharic  acid  when 
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6  grams  of  tlie  substance  is  treated  with  a  suitable  proportion 
(generally  1:6)  of  nitric  acid,  sp.  gr.  1'15  (compare  this  vol.,  p.  820). 
This  reaction  can  be  conveniently  employed  for  the  detection  of 
dextrose,  as  the  saccharic  acid  is  easily  identified  by  analysing  the 
silver  salt.  Lsevulose,  galactose,  sorbose,  and  arabinose  do  not  yield 
saccharic  acid  by  this  treatment,  bat  from  5  grams  of  raffinose  silver 
saccharate  can  be  obtained,  and  larger  quantities  (200  grams)  yield  a 
crystalline  acid  which  is  very  similar  to,  and  perhaps  identical  with, 
saccharolactone  acid.     Milk-sugar  gives  the  same  acid. 

Salep  mucus  gives  saccharic  acid  and  therefore  also  contains 
dextrose.     Quince  mucus  contains  arabinose  but  no  dextrose. 

Pure  arabinose  does  not  yield  laevulinic  acid  when  treated  with 
sulphuric  or  hydrochloric  acid,  but  when  5  grams  of  arabinose  are 
distilled  with  sulphuric  acid,  of  a  certain  concentration  a  considerable 
quantity  of  furfuraldehyde  is  obtained,  the  quantity  of  which  can  be 
estimated  by  concentrating  the  distillate,  adding  ammonia,  and 
weighing  the  furfuramide  produced.  Grum  arabic,  cheriy  gum, 
traganth,  &c.,  and  other  compounds  containing  arabinose  behave- 
similarly.  Arabinose  yields  about  20  per  cent.,  the  gums,  &c.,  from 
5  to  9  per  cent,  of  furfuramide  ;  5  grams  of  dextrose,  cane-sugar, 
galactose,  sorbose,  and  other  carbohydrates  yield  only  inappreciable 
quantities  of  furfuraldehyde,  and  the  distillate  gives  a  very  much  less 
marked  reaction  with  aniline  acetate  than  the  distillate  obtained  from 
arabinose,  &c.  Koch's  wood-sugar  or  xylose  yields  a  large  amount 
of  furfuraldehyde,  but  Carragheen  moss  gives  only  inappreciable 
quantities. 

Crystalline  carbohydrates  can  be  obtained  from  wheat  bran  and 
more  especially  from  the  undissolved  portions  of  malt  remaining  in 
the  manufacture  of  beer.  These  carbohydrates,  one  of  which  crystal- 
lises in  needles  and  has  the  specific  rotatory  power  [a]©  =  103°,  are 
very  nearly  related  to  arabinose.  F.  S.  K. 

Action  of  Dilute  Mineral  Acids  on  Saccharic  Acid.    By  H. 

SCHROTTER  (MonatsJi.,  9,  442 — 445). — The  author  has  obtained  results 
similar  to  those  published  by  Sohst  and  Tollens  (this  vol.,  p.  820), 
and  for  the  preparation  of  large  quantities  of  dehydromucic  acid 
employed  the  following  method  : — Potassium  saccharate  is  boiled 
with  double  its  weight  of  30  per  cent,  hydrochloric  acid  for  about 
three  days,  the  filtered  solution  mixed  with  one-third  its  weight  of 
concentrated  hydrochloric  acid  and  again  boiled  for  three  days ;  this 
operation  is  repeated  as  long  as  any  separation  takes  place,  and  is 
generally  finished  in  about  nine  days.  The  yield  is  16  to  18  per  cent,  of 
the  acid  employed.  Only  one  barium  salt  was  obtained;  it  crystal- 
lised with  3 J  mols.  H2O,  and  lost  all  its  water  at  115°.  Only  one 
acid  was  obtained  by  reducing  dehydromucic  acid  with  sodium 
amalgam ;  it  crystallises  in  white,  anhydrous  needles,  melts  at 
148 — 149°,  and  its  barium  salt  crystallises  with  4 J  mols.  HgO. 
Dehydromucic  acid  does  not  react  either  with  acetic  oxide  or  with 
hydroxylamine.  F.  S.  K. 
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Ethyl  Acetylenetetracarboxylate.  By  0.  A.  Bischoff  {Ber.,  21, 
2085—2089). — Ethyl  diethylacetylenetetracarboxylate, 

CEt(C00Et)2-CEfc(C00Et),, 

is  obtained  by  mixing  110  grams  of  ethyl  etbylmalonate  with  a 
solution  of  sodium  ethoxide  (from  13"4  grams  of  sodium)  and  boiling 
the  mixture  with  130  grams  of  ethyl  chlorethylmalonate  for  40  hours. 
It  is  a  colourless  oil,  insoluble  in  water,  and  boils  at  198 — 200°  under 
11-8—4  mm.  pressure ;  sp.  gr.  =  1-043  at  19°  (water  at  15°  =  1).  The 
salt  is  not  readily  saponified  by  aqueous  hydrochloric  acid,  the 
reaction  being  incomplete  after  eight  days'  boiling ;  when  the 
resulting  oil  is  dissolved  in  cold  concentrated  sulphuric  acid  and 
water  added  drop  by  drop,  diethylsuccinic  acid,  melting  at  188°,  is 
formed. 

When  a  mixture  of  7-5  grams  of  sodium,  80  grams  of  alcohol, 
52*2  grams  of  ethyl  malonate,  and  72*5  grams  of  ethyl  chlorethyl- 
malonate is  boiled  for  58  hours,  the  ethyl  salts  of  acetylenetetra- 
carboxylic  acid  and  its  diethyl-derivative  are  formed.         N.  H.  M. 

Ethyl  Dicarboxyglutarate.  By  M.  Gtuthzeit  and  0.  Deessel 
(Ber.,  21,  2233— 2235).— Ethyl  dicarboxyglutarate  (comp.  Abstr., 
1883,  311)  can  be  easily  prepared  in  large  quantity  by  treating  ethyl 
sodiomalonate  with  methylene  iodide  in  alcoholic  solution.  The  yield 
of  the  pure  salt  is  70  to  80  per  cent.  It  is  a  tolerably  thick,  trans- 
parent oil  boiling  at  200 — 203°,  and  is  identical  with  ethyl  propane- 
tetracarboxylate  (Perkin,  Abstr.,  1886,  691)  and  with  ethyl  methylene- 
dimalonate  (Kleber,  this  vol.,  p.  97).  The  free  acid  melts  at  168 — 
170°  with  evolution  of  carbonic  anhydride  and  formation  of  glutaric 
acid.  F.  S.  K. 

Synthesis  of  Polybasic  Fatty  Acids.  By  C.  A.  Bischoff 
(Ber.,  21,  2111 — 2117). — Ethyl  propionylpentacarboxylate  has  a  sp.  gr. 
=  1-121  at  15°.  The  potassium  and  harium  salts  (each  with  4  mols. 
HoO)  were  prepared.  The  free  acid  crystallises  from  ether  in  globular 
groups,  and  melts  at  149 — 151°  with  evolution  of  carbonic  anhydride. 
When  the  ethvl  salt  is  treated  with  dry  chlorine  at  70°,  the  compound 
COOEt-CH2-C(COOEt)2-CCl(COOEt)2  is  formed.  When  this  is 
treated  in  the  usual  manner  with  ethyl  sodiopropionylpentacarboxylate, 
ethyl  hexamdecacarhoxylate,  C6H4(COOEt)io,  is  obtained  as  a  thick, 
yellowish  oil. 

Ethyl  monochloromalonate  reacts  with  ethyl  sodiopropionylpenta- 
carboxylate, yielding  ethyl  hutouylheptacarboxylate,  which  distils  at 
280 — 285°  under  130  mm.  pressure,  with  partial  decomposition.  The 
chloro-derivative  is  a  thick,  almost  colourless  oil,  sp.  gr.  1*169  at  15° 
(water  at  15°  =  1). 

Ethyl  octomtesseraJcaidecacarhoxylate, 

CsH4(C00Et)u  =  COOEt-CH2-[C(COOEt)2]6-CH2-COOEt, 

it  obtained  by  the  action  of  ethyl  sodiobutonylheptacarboxylate  on 
the  ethyl  salt  of  chlorobutonylheptacarboxylate ;  it  is  a  thick,  nearly 
colourless  oil.  N.  H.  M. 

VOL.   Liv.  4  b 


1062  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Methylamides  and  Ethylamides  of  Trichloracetic  and  Tri- 
methylacetic  Acid  and  their  Action  on  Nitric  Acid.  By  A.  P.  N. 

Franchimont  and  E.  A.  KLOBfiiE  (Rec.  Trav.  CMm.,  6,  234 — 246). — 
Trichloracetomethylamide  is  prepared  by  mixing  ethyl  trichloraceta^e 
with  a  slight  excess  of  an  aqueous  80  per  cent,  solution  of  me  thy  1- 
amine.  It  crystallises  from  ether  in  white  crystals  melting  at 
105 — 106°.  Nitric  acid  slowly  acts  on  it  with  evolution  of  gas ;  no 
nitro-compound  is  formed.  The  ethylamide  is  also  slowly  decomposed 
by  nitric  acid,  with  evolution  of  nitrous  oxide. 

Trichloracetodiineihylamide  is  obtained  by  adding  drop  by  drop  an 
ethereal  solution  of  trichloracetic  chloride  to  a  well-cooled  ethereal 
solution  of  dimethyl  amine,  and  is  purified  by  distillation  in  a  vacuum. 
It  is  a  colourless  liquid,  which  solidifies  when  cooled  by  means  of 
ether  and  carbonic  anhydride,  and  is  slightly  soluble  in  water. 
Sp.  gr.  =  1-441  at  15°.  It  is  not  decomposed  by  nitric  acid,  even 
when  heated  with  it. 

TricMoracetodiethylamide  forms  large,  transparent  crystals,  melts  at 
27°,  and  is  very  sparingly  soluble  in  water.  It  decomposes  when 
distilled  in  a  vacuum  (compare  Cloez,  Abstr.,  1887,  1098).  It  is  not 
attacked  by  nitric  acid  when  kept  in  contact  with  it  for  24  hours. 
Trimethylacetamide,  prepared  by  heating  ammonium  trimethylacetate 
at  220 — 230°,  crystallises  from  water  in  long,  slender  needles,  melts 
at  153 — 154°,  and  boils  at  about  212°  under  766*5  mm.  pressure.  It 
is  at  once  decomposed  by  nitric  acid  at  the  ordinary  temperature  with 
evolution  of  nitrous  oxide. 

Methylamine  trimethylacetic  acid,  (CMe3'COOH)2NH2Me,  is  formed 
when  trimethylacetic  acid  and  methylamine  are  heated  at  150°  for 
10 — 12  hours.  It  forms  slender  needles,  melts  at  81°,  boils  at 
173 — 175°  under  750  mm.  pressure,  dissolves  readily  in  water, 
ether,  and  methyl  alcohol,  sparingly  in  light  petroleum,  and  is 
hygroscopic. 

TrimeAhylacetomethylamide  is  prepared  by  the  action  of  trimethyl- 
acetic chloride  on  methylamine  both  dissolved  in  ether.  It  melts  at 
91°,  sublimes  at  a  lower  temperature,  boils  at  203 — 204°  under 
759'1  mm.  pressure,  and  is  readily  soluble  in  water,  alcohol,  and  ether. 
It  is  at  once  attacked  by  nitric  acid  with  evolution  of  nitrous 
oxide. 

Trimetliylacetethjlamide,  prepared  in  a  manner  similar  to  the 
methylamide,  crystallises  well,  melts  at  49°,  boils  at  203 — 204°  under 
765  mm.  pressure,  and  is  readily  soluble  in  water,  alcohol,  and  ether. 
It  is  decomposed  by  nitric  acid,  but  not  completely  in  24  hours. 

Trimethylacetodimethylamide  is  a  colourless  liquid,  boiling  at  185 — 
186°  under  754  mm.  pressure,  and  is  very  soluble  in  water. 
Sp.  gr.  =  0912  at  17°.  It  does  not  give  off  gas  when  treated  with 
nitric  acid  at  the  ordinary  temperature,  but  yields  nitrodimethyl- 
amine. 

Trimethylacetodieihyl amide  is  a  colourless  liquid,  very  readily  soluble 
in  water.  Sp.  gr.  0-891  at  15°.  It  boils  at  203°.  Neither  this  sub- 
stance nor  the  dimethylamide  could  be  obtained  quite  pure.  It  does 
not  evolve  gas  when  treated  with  nitric  acid,  but  a  trace  of  nitro- 
diethylamine  seems  to  be  formed  after  24  hours.  N.  H.  M. 
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Methyl-amides  and  Ethylamides  of  Heptylic  Acid.  By 
A.  P.  IS".  Feanchimont  and  E.  A.  Klobbie  (Bee.  Trav.  Chim.,  6, 
247 — 250). — The  componnds  are  prepared  by  heating  hepfcylic  acid 
with  the  amines  at  230°  for  five  hours,  dissolving  the  products  in 
ether,  and  adding  potassium  carbonate  ;  after  24  hours,  water  is 
added,  the  ethereal  solution  separated,  dried  by  potassium  carbonate, 
and  distilled.  They  are  colourless  liquids,  slightly  soluble  in  water. 
The  wiethylamide  is  a  thick  liquid  of  a  slight  odour,  boiling  at  265"5 — 
2G6-5°  under  758  mm.  pressure.  Sp.  gr.  =  0*895  at  15°.  The 
etlnflamide  melts  at  5 — 6°,  and  boils  at  267*5 — 268"5°  under  767  mm. 
pressure.  The  dimetliylamide  boils  at  242*5 — 243*5°  under  758*5  mm. 
pressure.  Sp.  gr.  =  0*894  at  15°.  The  diethylamide  boils  at  257*5 — 
258*5°  under  765  mm.  pressure.     Sp.  gr.  =  0*881  at  15°. 

Both  monalkylamides  give  off  gas  when  treated  with  nitric 
acid.  The  dimethylamide  gives  off  a  little  gas,  nitrodimethylamine 
being  formed.  The  diethylamide  is  decomposed  by  nitric  acid  with 
liberation  of  heptylic  acid.  N.  H.  M. 

Formation  of  Amidobutyric  Acid  by  the  Action  of  Ammonia 
on  Crotonic  Acid.  By  Engel  (Gompt.  rend.,  106,  1677—1679). — 
25  grams  of  crotonic  acid  was  mixed  with  200  c.c.  of  a  solution  of 
ammonia  containing  100 — 115  milligram-molecules  in  10  c.c,  and  the 
mixture  was  heated  in  sealed  tubes  at  100 — 105°  for  10  hours  ;  the 
product  was  then  evaporated  with  lead  oxide,  and  the  lead  removed 
from  the  solution  by  means  of  hydrogen  sulphide.  Amidobutyric  acid 
forms  white  non-deliquescent  crystals,  very  soluble  in  water,  and 
soluble  in  alcohol,  from  which  it  is  precipitated  by  ether.  Its  solution 
dissolves  many  metallic  oxides;  for  example,  cupric  oxide  forms  a 
deep  blue  solution,  which  yields  large  crystals  of  the  composition 
(C4H8N02)2Cu  +  4H2O.  These  crystals  are  only  slightly  efflorescent, 
and  do  not  become  anhydrous  at  100°. 

This  amidobutyric  acid  is  much  more  soluble  than  the  a-derivative, 
and  is  probably  the  yS-acid,  a  view  which  is  supported  by  the  fact 
that  its  copper  salt  is  also  much  more  soluble  than  the  copper  salt  of 
a-amidobutyric  acid  as  described  by  Heintz.  C.  H.  B- 

Amides  of  Carbonic  Acid.  By  F.  Emich  (Mo7iatsJi.,  9,  378 — 
394). — The  following  compounds,  cyanamide,  biuret,  amidodicyanic 
acid,  diacyanodiamide,  diacyanodiamidine,  melamine,  ammeline, 
biuret  dicyanamide,  melem,  ammelide,  cyameluric  acid,  melam, 
mellon,  and  mellon  hydride  are  readily  decomposed  into  carbonic 
anhydride  and  ammonia  with  fixation  of  the  elements  of  water.  The 
decomposition  was  effected  by  heating  about  0*2  gram  of  the  substance 
with  moderately  dilute  sulphuric  acid ;  in  some  cases  the  sulphuric 
acid  can  be  replaced  by  phosphoric  acid  or  alkalis,  or  by  water  alone 
at  a  sufficiently  high  temperature. 

Compounds  such  as  fulminic  acid,  fulminuric  acid,  and  isuretin  are 
not  decomposed  in  this  simple  manner.  F.   S.  K. 

Urethane  and  some  of  its  Derivatives.  By  E.  Mulder  (Bee 
Trav.   Ghim.j  6,   169 — 198). — Urethane  dissolved  in  alcohol  is   con- 

4  6  2 
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verted  by  alcoholic  potash  at  the  ordinary  temperature  into  potassiam 
isocyanate,  NKiCO ;  no  potassium  carbamate  is  formed  as  inter- 
mediate product  (compare  Arth,  Bull.  Sac.  Chim.,  41,  .SSi).  The 
same  reaction  takes  place  when  potassium  ethoxide  is  used. 

Potassium  acts  on  urethane  dissolved  in  ether  with  evolution  of 
hydrogen  and  formation  of  potassium  isocyanate. 

Ethyl  sodiocarhamate,  NHNa*COOEt,  obtained  by  adding  sodium  to 
an  ethereal  solution  of  urethane,  and  washing  the  white  precipitate 
with  absolute  ether,  is  very  hygroscopic,  and  dissolves  readily  in 
alcohol.    The  alcoholic  solution  deposits  crystals  of  sodium  isocyanate. 

Alcoholic  potash,  or  soda,  in  presence  of  water,  converts  urethane 
into  potassium  or  sodium  carbonate. 

Ammonium  carbamate,  prepared  by  Basaroff's  melhod,  when 
treated  with  alcoholic  potash,  yields  a  gelatinous  compound,  probably 
potassium  carbamate,  which  in  presence  of  a  little  water  is  con- 
verted into  potassium  hydrogen  carbonate. 

When  alcoholic  solutions  of  urethane,  potash,  and  mercuric 
chloride  are  mixed,  the  compound  NHg-COOEt  is  obtained  as  a 
gelatinous  mass  ;  when  dried  it  can  be  readily  powdered,  and  is  nearly 
colourless.  In  presence  of  water,  the  powder  swells  up,  but  without 
dissolving.  A  small  amount  of  potassium  chloride  is  formed  in  the 
reaction. 

Sandmeyer's  ethyl  chlorimidocarbonate  (Abstr.,  1886,  611)  may  be 
considered  as  formed  by  the  direct  union  of  normal  ethyl  cyanate  and 
ethyl  hypochlorite.  'N.  H.  M. 

Reaction  Product  of  Phosphorus  Pentasulphide  and  Carb- 
amide. By  C.  V.  KuTSCHiG  (Monatsh.,  9,  406 — 413). — The  compound 
C2HeN3PS202  is  obtained  by  heating  an  intimate  mixture  of  carb- 
amide (1  part)  and  phosphorus  pentasulphide  (2  parts)  at  80 — 90°  for 
20  to  30  minutes,  and  treating  the  product  with  water.  It  crystal- 
lises from  hot  water  in  shining,  monosymmetric  crystals,  is  rather 
easily  soluble  in  water,  sparingly  in  alcohol,  and  shows  a  strongly 
acid  reaction.  About  one-third  of  its  nitrogen  is  evolved  as  nitrogen 
when  it  is  treated  with  bromine,  and  the  same  quantity  is  evolved 
as  ammonia  when  it  is  boiled  with  potash.  Biuret,  and  a  compound 
containing  both  sulphur  and  phosphorus,  are  obtained  when  it  is 
heated  with  lead  oxide.  It  is  decomposed  into  hydrogen  sulphide, 
ammonia,  and  phosphoric  acid,  when  heated  with  moderately  con- 
centrated hydrochloric  acid,  but  in  absence  of  air  it  yields 
ammonia,  hydrofxen  sulphide,  and  hypophosphorus  acid.  A  silver 
salt,  C2H7AgIS'3PS202,  is  obtained  when  an  aqueous  solution,  acidified 
with  acetic  acid,  is  precipitated  with  silver  acetate-  When  an  aqueous 
solution  of  1  gram  of  the  substance  is  slowly  added  to  an  ammoniacal 
solution  of  2"54  grams  of  silver  nitrate,  a  white  unstable  salt, 
CiHsAgsNaPSaOa,  is  formed.  F.  S.  K. 

Ureids,  and  their  Reactions  with  Nitric  Acid.    By  A.  P.  N". 

Franchimont  (Bee.  Trav.  Chim.,  6,  213 — 223). — It  was  previously 
shown  that  carbamide  as  well  as  its  methyl-derivatives  are  readily 
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decomposed  by  nitrio  acid  at  the  ordinary  temperatare  (Eec.  Trav. 
Chim.,  2,  96  and  380;  3,  216),  generally  behaving  like  the  amides 
and  methylamides  of  the  fatty  acids.  In  the  present  paper,  the 
behaviour  of  other  carbamide-derivatives  towards  nitric  acid  is 
described. 

Hydantoic  acid,  acetylcarbamide,  and  bromacetylcarbamide,  when 
treated  with  nitric  acid,  give  off  a  gas  consisting  of  1  vol.  of  car- 
bonic anhydride  and  2  vols,  of  nitrous  oxide;  biuret  gives  equal 
vols,  of  the  two  gases,  whilst  oxaluric  acid  yields  a  mixture  of 
carbonic  anhydride,  nitroas  oxide,  carbonic  oxide,  and  nitrogen. 

Hydantoin  and  lactylcarbamide  are  converted  into  nitro-deriva- 
tives ;  acetonylcarbamide  is  not  attacked  by  nitric  acid. 

Parabanic  and  dimethylparabanic  acids,  dimethylmalonureid  and 
alloxan  are  not  attacked  by  nitric  acid.  Barbituric  acid  and  iso- 
succinylcarbamide  yield  nitro-derivatives. 

The  above  results  show  that  when  the  carbamide  forms  a  closed 
chain  with  an  acid  residue,  it  loses  its  aniidic  character,  whilst, 
when  an  open  chain  is  formed,  the  compound  is  at  once  decomposed 
by  nitric  acid.  This  is  confirmed  by  the  behaviour  of  allantoin, 
1  mol.  of  which  when  treated  with  nitric  acid  gives  off  1  mol.  of 
carbonic  anhydride  and  2  mols.  of  nitrous  oxide. 

Ethylenecarbamide,  when  treated  with  nitric  acid,  yields  a  nitro- 
derivative,  whilst  ethylenedicarbamide  is  decomposed,  yielding  equal 
vols,  of  carbonic  anhydride  and  nitrous  oxide  ;  the  disappearance  of 
the  amidic  character  is  therefore  due  to  the  formation  of  a  closed 
chain,  and  not  to  the  presence  of  carbonyl-groups.  Acetylene- 
carbamide  yields  a  dinitro- derivative. 

When  ethylidenecarbamide,  CHM<^^tt!^CO,  is  treated  with  nitric 

acid,  a  mixture  of  equal  vols,  of  carbonic  anhydride  and  nitrous 
oxide  is  evolved ;  this  may  be  due  to  the  splitting  up  of  an  unstable 
nitro- derivative  formed  as  intermediate  product  with  carbamide  and 
a  nitro-hydrocarbon.  It  is,  however,  mentioned  that  the  constitution 
of  ethylidenecarbamide  is  not  so  conclusively  established  as  that  of 
the  other  compounds  examined.  Uric  acid  dissolves  in  nitric  acid 
with  slight  development  of  heat  and  evolution  of  carbonic  anhydride 
and  nitrous  oxide.  Caffeine  is  attacked  slowly,  and  theobromine  still 
more  slowly.     Xanthine  also  gives  off  gas.  N.  H.  M. 

Aspartic  Acids.    By  Engel  {Compt.  rend.,  106,  1734—1737).— 

The  author  has  previously  shown  (Abstr.,  1887,  917)  that  fumaric 
and  maleic  acids  unite  directly  with  ammonia  to  form  aspartic  acid. 
The  identity  or  otherwise  of^the  aspartic  acids  thus  formed  is  of  very 
great  interest  in  connection  with  the  isomerism  of  the  generating 
acids.      Four    varieties    of    aspartic    acid    were    compared,    namely  : 

(A)  formed  by  the    combination    of    fumaric  acid  with  ammonia ; 

(B)  formed    by    the    combination    of   maleic    acid    with    ammonia; 

(C)  the  acid  obtained  by  Desaignes'  method;  and  (D)  the  active  acid 
obtained  from  asparagin.  The  combination  of  fumaric  and  maleic 
acids  with  ammonia  takes  place  at  100°  in  presence  of  water.  At 
this  temperature  aspartic  acid  is    not    decomposed    by    water,   and 
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maleic  acid  is  not  transformed  into  furaaric  acid.  The  molecular 
weights  of  maleic  and  fumaric  acid  as  determined  \)y  Raoult's 
method  are  identical,  and  the  molecular  weights  of  the  four  aspartic 
acids  as  determined  by  the  same  method  are  also  identical.  The 
three  acids,  A,  B,  and  C  have  the  same  degree  of  solubility  which  is 
expressed  by  the  equation  7  =  517  +  21-698^  —  O'lQbt^  +  0-0079^'. 
The  solubility  of  the  active  acid  is  different,  the  equation  in  this  case 
being  7  =  372  +  141^  -  0-18124j!2  +  O'0053/l  Cupric  aspartate 
prepared  from  the  four  acids  always  crystallises  with  9  mols.  H2O, 
but  the  crystals  from  the  active  acid  D  are  pale-blue  needles,  whereas 
the  crystals  from  the  three  acids  A,  B,  C,  whilst  identical  among 
themselves,  are  darker  and  less  definite  than  those  from  the  acid  D. 

When  the  active  acid  is  exposed  to  the  air,  it  soon  becomes  covered 
with  mould,  and  if  some  of  this  mould  is  transferred  to  solutions  of 
the  other  three  acids,  they  soon  acquire  a  laevorotatory  power. 
Advantage  is  taken  of  the  insolubility  of  the  active  aspartic  acid  in 
a  saturated  solution  of  the  inactive  acid  to  isolate  the  active  acids 
formed  by  the  action  of  the  mould,  and  when  the  new  active  acids 
are  mixed  with  an  equal  weight  of  the  active  acid  from  asparagin, 
they  produce  an  inactive  acid  identical  with  the  three  acids,  A,  B, 
and  C. 

From  these  results  it  follows  that  fumaric  and  maleic  acids 
combine  with  ammonia  to  form  the  same  inactive  aspartic  acid. 

C.  H.  B. 

Ethyl  Telluride.  By  A.  Marquardt  and  A.  Miohaelis  (Bej\,  21, 
2042—204(3).— Tne%Z  telluride  chloride,  TeEtgCl,  is  obtained  by 
adding  an  ethereal  solution  of  tellurium  tetrachloride,  drop  by  drop,  to 
a  similar  solution  of  zinc  ethide  ;  it  crystallises  from  alcohol  in  colour- 
less plates,  melts  at  174°,  dissolves  readdy  in  alcohol,  sparingly  in 
ether.  It  deliquesces  when  exposed  to  air ;  when  treated  with  moist 
silver  oxide,  the  hydroxy-derivative  is  formed ;  this  yields  with 
hydriodic  acid  Becker  and  Cahours'  iodide,  TeEt.!  (Ann.  Chim.  Phys. 
[5],  10,  50),  mehing  at  90—92°.  When  the  triethyl-compound  is 
heated  with  an  excess  of  zinc  ethide  at  100 — 110°,  butane  and  diethyl 
telluride  are  formed.  The  latter  is  obtained  as  a  reddish  oil  boiling 
at  140° ;  the  pure  diethyl  telluride  from  potassium  telluride  boils  at 
137 — 188°,  not  98^  (Wbhlev,  Annalen,  35,  111,  and  HeereUj  Jahresber., 
1861,  565). 

Triethyl  telluride  hromlde  is  a  white,  deliquescent  substance,  melts 
at  162°,  dissolves  readily  in  water  and  alcohol,  and  is  insoluble  in 
ether.  N.  H.  M. 

Alkyl-derivatives  of  Bismuth.  Bv  A.  Marquardt  (Ber.,  21, 
2035—2042  ;  compare  Abstr.,  1887,  802).— Hydrogen  sulphide  reacts 
with  methylbismuthine  oxide  and  with  dimethylbismuthine  oxide  in 
alcoholic  solution,  with  formation  of  voluminous  orange-coloured  pre- 
cipitates readily  soluble  in  ammonium  sulphide.  The  compounds 
could  not  be  purified  and  are  probably  represented  by  the  formulae 
BiMeS  and  Bi2Me4S.     When  heated,  bismuth  sulphide  is  formed. 

Triisohutylhismuthine,  Bi(C4H9)2,  prepared  in  a  manner  similar  to 


ORGANIC  CHEMISTRY.  1067 

the  trimethjl-compound  (he.  cit.)  by  adding  bismuth  bromide  to  zinc 
isobntyl,  forms  a  heavy,  colourless  liquid  having  a  slight  odour  of 
butyl-compounds  ;  it  fumes  in  air  and  burns  on  filter-paper  with  a  dark 
yellow  flame.  It  boils  at  160 — 162°  under  74  mm.  pressure  with 
partial  decomposition. 

Biisohutylhismuthine  bromide,  BiBr(C4H9)2,  obtained  by  adding 
bromine  to  a  solution  of  the  tributyl-compound  in  light  petroleum, 
forms  white,  tabular  crystals  readily  soluble  in  alcohol.  It  burns 
when  exposed  to  air. 

Isohutylbismutliine  dibromide,  BiBr2*C4H9,  is  formed  when  isobutyl- 
bismuthine  and  bismuth  bromide  in  molecular  proportion  are 
dissolved  together  in  dry  ether.  It  melts  at  124°,  crystallises  in 
honey-coloured  prisms  readily  soluble  in  alcohol  and  glacial  acetic 
acid,  rather  sparingly  in  ether ;  when  exposed  to  air,  it  remains 
unchanged. 

Biisobutylhismuthine  hydroxide  is  a  yellow,  crystalline  compound 
which  inflames  when  exposed  to  air. 

Trilsoamylbismnthine,  Bi(C5Hii)3,  is  a  colourless,  slightly  fuming 
liquid  which  boils  at  190 — 200°  uuder  70  mm.  pressure  with  partial 
decomposition. 

Diisoamylbisihuthine  bromide  forms  white  crystals  readily  soluble  in 
alcohol,  less  so  in  ether  ;  it  inflames  in  air. 

Isoamylbismuthine  dibromide  is  obtained  by  mixing  ethereal 
solutions  of  bismuth  bromide  and  triisoamylbismuthine,  and  on  evapo- 
rating the  ether  separates  as  a  honey-yellow  oil,  which  solidifies  to  a 
pulverulent  mass  when  cooled;  it  is  insoluble  in  light  petroleum, 
soluble  in  alcohol  and  ether.  No  halogen  compounds  of  the  alkyl- 
derivatives  of  bismuth  could  be  obtained.  N.  H.  M. 

Condensation  of  Glyoxal  with  Ethylmalonate  and  Aceto- 
acetate.  By  M.  Polonowsky  {Annalen,  246, 1 — 82) . — Mhyl  dihijdroxy- 
ktto;yei^_e^7Yxcar&ox^/a^e,CH(COOEt)-CH(OH)-CH(OH)-CH(C60Et)2, 
is  obtained  in  the  form  of  a  thick  syrup  by  the  action  of  a  concen- 
trated aqueous  solution  of  zinc  chloride  on  a  mixture  of  glyoxal 
(1  mol.)  and  ethyl  malonate  (2  mols.).  When  a  mixture  of  glyoxal 
and  ethyl  acetoacetate  is  treated  with  a  concentrated  aqueous  solution 
of  zinc  chloride  at  the  ordinary  temperature,  a  syrupy  liquid  is  pro- 
duced which  is  extracted  with  ether.  The  product  is  separated  into 
two  distinct  portions  by  treatment  with  sodium  hydroxide.  The 
portion    soluble    in    alkali    contains    methylfurfurancarboxy acetic    or 

^' sylvanecarboxy acetic '' Sicid,  0<^.^ljr      ^    rfCnou^^'     This  aci^  is 

best  prepared  by  hydrolysis  of  the  crude  product  at  the  ordinary  tem- 
perature. After  three  or  four  days,  the  alkaline  solution  is  acidified; 
the  acid  is  then  deposited  in  crystals  which  are  purified  by  recrystal- 
lisation  from  alcohol  and  afterwards  from  hot  water.  The  pure  acid 
melts  at  207"",  decomposes  at  250°,  crystallises  in  needles,  and  dissolves 
freely  in  alcohol  and  also  in  alkalis  and  alkaline  carbonates.  The 
ammonium  salt,  C8H"o05(NH4)2  -f  -JH-jO,  is  deposited  in  microscopic 
needles  on  passing  ammonia  gas  into  an  alcoholic  solution  of  the  acid. 
The  barium  salt,  CsHeOoBa  -|-  2H3O,  forms  transparent  needles.     The 
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silver  salt  contains  1  mol.  HgO.  It  is  much  more  solnble  in  hot 
than  in  cold  water. 

When  an  alcoholic  solution  of  the  acid  is  saturated  with  hydrogen 
chloride,  the  normal  and  the  acid  e^fereal  salts  are  formed.  The 
mixture  of  the  two  methyl  salts  is  separated  by  treatment  with  a 
solution  of  sodium  carbonate,  in  which  the  normal  ether  is  insoluble 
and  the  acid  salt  soluble.  C6H60(COOMe)2  is  an  uncrystallisable 
liquid.  The  acid  salt,  COOH-CeHeO-COOMe,  crystallises  in  needles 
and  melts  at  98°.  It  yields  crystalline  barium  and  silver  salts. 
The  latter  has  the  formula  COOMe-CeHeO'COOAg.  The  acid  ethylic 
salt,  COOH-CfiHeO-COOEt,  melts  at  7^°.  The  dicarboxylic  acid  is 
converted  into  sylvanacetic  acid,  C40HMe'CH2*COOtI,  by  exposure  to 
a  temperature  somewhat  above  its  melting  point.  The  new  acid 
melts  at  137 — 138°.  It  dissolves  freely  in  alcohol  and  is  volatile  in  a 
current  of  steam.  The  silver  salt,  CTHvO^Ag  +  JHoO,  is  slightly 
soluble  in  hot  water.     The  barium  salt  crystallises  with  4^  mols.  H2O. 

That  portion  of  the  original  condensation  product  of  glyoxal  and 
ethyl  acetoacetate  which  is  insoluble  in  alkalis,  separates  in  the  course 
of  time  into  a  thick  oil  and  a  small  quantity  of  a  crystalline  compound, 
both  having  the  composition  CuHisOe-  The  crystals  melt  at  139*^ 
and  are  sparingly  soluble  in  the  ordinary  solvents.  The  oil  consists 
of  diethylsylvanecarboxyacetoacetate,  COOEt'CiOHMe-CHAc-COOEt. 
It  is  miscible  with  alcohol,  ether,  benzene,  and  chloroform. 

Sylvanecarboxyacetic  acid  is  converted  into  acetonylacetone  on 
heating  it  at  iiOO°  with  water  containing  a  minute  quantity  of  hydro- 
chloric acid.  W.  C.  W. 

Thiophen.  By  B.  Pawlewski  {Ber.,  21,  2141— 2142).— From 
determinations  of  its  vapour-density  at  various  temperatures,  the 
author  concludes  that  thiophen  is  not  decomposed  when  heated  at 
336 — 340°.  The  critical  temperature  was  found  to  be  317"3°,  and 
the  critical  pressure  47' 7  atmospheres,  from  which  Van  der  Waal's 
constants  are  calculated  to  be  a  =  0*04145,  t  =  0*00566,  and  v  = 
0-01698.     (Compare  R.  Schiff,  Abstr.,  1885,  971.) 

F.  S.  K. 

Constants  of  Benzene.  By  B.  Lachowicz  (Ber.,  21,  2206 — 
2210.) — The  discordant  results  obtained  by  many  experimenters  in  the 
determinations  of  the  constants  of  benzene,  are  probably  due  to  the 
air  which  is  dissolved  by  benzene  in  considerable  quantities,  and  is 
very  difificult  to  get  rid  of.  The  author  found  the  boiling  point  to  be 
80"39°  at  760  mm.  pressure  and  the  melting  point  5*42°.  Some 
benzene  melts  at  4*84°  because  of  the  air  which  it  contains  ;  benzene 
containing  air  can  be  cooled  to  —4*2°  before  it  solidifies,  whereas 
benzene  free  from  air  cannot  be  cooled  below  +3°  or  sometimes  even 
+  5°  without  solidifying.  The  sp.  gr.,  reduced  to  4°  and  a  vacuum, 
is  0"87270  at  24*27°,  whereas  benzene  which  is  not  freed  from  air 
has  a  sp.  gr.  0*87451  at  the  same  temperature. 

In  the  following  table  the  mean  coefficient  of  expansion  for  the 
temperature  t°  is  given  in  the  column  a.  Column  v  gives  the  volume 
calculated  from  the   coefficients  of  expansion,  Kopp's  value  for  5° 
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being  taken  as  the  starting  point.  The  column  (--)  gives  the  sp.  gr. 
calculated  from  the  sp.  gr.  at  24*27°  reduced  to  4°  and  a  vacuum. 
Column    (-)    gives   the  specific  and   column  ( — )     the     molecular 
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F.  S.  K. 

Physical  Constants  of  Benzene.  By  A.  Horstmann  (Ber.,  21, 
2211 — 2222). — The  author  discusses  the  various  results  which  have 
been  obtained  in  determinations  of  the  heat  of  combustion  of  various 
saturated  and  unsaturated  hydrocarbons,  including  benzene,  and 
concludes  that  in  physical  properties  benzene  is  intermediate  between 
the  saturated  and  unsaturated  compounds,  a  conclusion  which  Baeyer 
has  already  drawn  from  a  study  of  the  chemical  properties. 

F.  S.  K. 

Constitution  of  Benzene.  By  A.  v.  Baeyer  (Annalen,  245, 
103—190;  compare  Trans.,  1887,  208).— The  reduction  products  of 
terephthalic  acid  have  no  longer  the  character  of  benzene- derivatives, 
the  di-  and  tetra-hydro-acids  behaving  like  unsaturated,  whilst  the 
hexahydro-acid  behaves  like  a  saturated  fatty  acid.  The  latter 
acid  yields  a  mono-  and  a  di-bromo-derivative  in  which  the  bromine 

atoms  taken  up  the  ^-positions  :  COOH-CBr<^g^*.^^>CH-COOH 

and  C00H-CBr<^g^^^2>CBr-C00H.      The   derivative  obtained 

by  the  addition  of  hydrogen  bromide  to  tetrahydroterephthalic  acid 
has  the  constitution  [Br  =  2]. 
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Tetrahydroterephthalic  acid  has  the  constitution 

.CH-CH, 


COOH-C<^g'^g'  >CH-COOH, 


which  is  proved  as  follows  :  (1.)  The  acid  combines  with  1  mol.  of 
bromine,  yielding  a  saturated  acid  not  identical  with  the  two  known 
dibromohexahydro-acids  in  which  the  bromine  is  in  the  para-posi- 
tion;  when  reduced,  the  bromine  is  displaced  by  hydrogen.  (2.)  In 
the  hydrobromide  of  the  tetrahydro-acid,  the  bromine  is  in  the 
y8-position,  as  two  acids  different  from  it  in  which  the  bromine  are  in 
the  a-positiou  are  formed  by  the  bromination  of  the  hexahydro-acid, 
and  a  third  is  not  conceivable.  (3.)  The  formation  from  the  dibromide 
of  the  tetrahydro-acid  of  a  hydroxy-acid  which  yields  tetrabromo- 
pyrocatechol  when  treated  with  bromine. 

Tetrahydroterephthalic  acid  dibromide,  when  boiled  with  aqueous 
soda,  yields  the  same  dihydro-acid  as  that  obtained  by  reduction. 
The  dihydro-acid  combines  with  2  mols.  of  bromine,  yielding  a 
saturated  acid  from  which  the  same  dihydro-acid  can  be  regenerated 
by  heating  it  with  an  alkali.  It  also  yields  a  dibromide.  This,  when 
treated  with  bromine,  yields  a  lactone  ether  which  is  reduced  by  zinc- 
dust  and  acetic  acid  to  the  hydrogen  alkyl  salt  of  the  dihydro-acid, 
and  is  therefore  derived  from  a  tetrabromide  in  which  two  pairs  of 
bromine-atoms  are  attached  to  adjacent  carbon-atoms.  The  constitu- 
tion of  the  dibromide  of  the  tetraliydro-acid  and  of  the  dihydro-acid 

is    expressed  by  the  formulae    COOH-CBr<^^^g^.^^">CH-COOH 

and  COOH-C<^^:^^^>CH-COOH. 

The  dibromides  of  tetra-  and  di-hydroterephthalic  acids  both  give 
up  2  mols.  HBr  when  treated  with  alkalis;  the  former  reaction 
is  readily  explained  by  the  production  of  two  double  unions,  whilst 
the  adoption  of  this  explanation  in  the  second  case  would  involve 
the  assumption  that  in  the  elimination  of  1  mol.  of  HBr  a  mono- 
bromide  of  the  constitution 

[COOH  :  H  :  H2  :  H'COOH  :Br:H  =  l:2:3:4:5:6or 
1:2:3:4:6:5  or  1:5:3:4:2:  6] 

is  formed.  The  bromine-atoms  must  therefore  be  eliminated  along 
with  hydrogen-atoms  from  the  ortho-para-  or  from  the  meta-meta- 
positions.  For  this  reason,  the  author  concludes  that  the  constitution  of 
terephthalic  acid  cannot  be  explained  by  any  theory  hitherto  suggested  ; 
this  view  is  supported  by  a  comparison  of  the  stability  on  the  one  hand 
of  terephthalic  acid,  and  on  the  other  its  di-  and  tetra- hydro-deriva- 
tives. Whereas  the  latter  have  the  properties  of  unsaturated  fatty 
acids,  terephthalic  acid  is  exceedingly  stable,  and  it  follows  that  tere- 
phthalic acid  cannot  in  the  ordinary  sense  contain  double  combina- 
tions. Claus'  diagonal  formula  would  give  a  satisfactory  explanation 
of  the  behaviour  of  terephthalic  acid,  but  must  be  rejected  as  not 
harmonising  with  the  constitution  of  dihydro-terephthalic  acid. 

The  formula  for  benzene  which  the  author  now  adopts  is  that  first 
suggested  by  Kekule  {Annalen,  137,  158),  but  afterwards  given  up 
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owing  to  the  difficulty  of  explaining  the  trivalencj  of  carbon  which  it 
involved,  a  difficulty  now  got  over  by  the  representation  of  atoms  in 
space.  If  it  is  assumed  that  the  six  carbon-atoms  of  benzene,  in 
consequence  of  the  attraction  of  free  affinities,  turn  on  the  axes 
(formed  by  the  sides  of  the  hexagon)  in  such  a  way  that  their 
direction  tends  inwards  towards  the  plane  of  the  ring,  the  six  points 
of  attack  lie  symmetrically  within  the  ring,  and  may  paralyse  one 
another,  so  as  to  be  practically  unavailable,  or  in  other  words,  carbon 
in  benzene  is  trivalent.  A  figure  is  given  showing  the  relative 
position  of  the  carbon-  and  hydrogen-atoms.  The  carbon-atoms  are 
represented  by  equidistant  points,  and  the  three  bonds  of  each 
carbon-atom  by  three  lines  forming  three  angles  of  120°,  so  that  the 
inner  bonds  meet  to  one  point  in  the  middle.  The  fourth  valency 
forms  nearly  a  right  angle  to  the  plane  of  the  drawing.  It  is 
probable  that  all  the  hydrogen-atoms  are  on  one  side  of  the  plane  of 
the  ring,  as  when  mellitic  acid  is  reduced  a  maleino'id  hexahydro-acid 
is  formed:  all  the  carboxyl-groups  are  therefore  on  the  same  side,  and 
hence  also  all  the  hydrogen-atoms  of  benzene.  In  the  model  of 
benzene,  two  groups  of  opposing  forces  are  represented,  the  central 
valencies  tending  to  draw  the  atoms  towards  the  middle  point,  and  the 
peripheral  bonds  striving  to  widen  out  the  ring.  In  benzene  these 
forces  are  in  equilibrium,  but  as  soon  as  the  two  central  valencies 
become  (by  means  of  reducing  agents)  united  to  hydrogen,  the 
equilibrium  is  destroyed,  and  the  tension  of  the  peripheral  bonds 
(now  in  excess),  expanding  the  ring,  causes  the  four  remaining 
valencies  to  associate  to  double  unions.  The  best  example  of  this 
is  phloroglucinol — 

C— OH 

h-c/|Vh 

OH-C<^|^COH 
C— H 

which  when  treated  with  hydroxylamine  yields  a  derivative  of 
hexamethylene. 

The  geometrical  isomerism  of  hexahydroterephthalic  acid  depends 
on  the  presence  of  asymmetric  carbon-atoms.  This  isomerism  is, 
however,  to  be  distinguished  from  that  which  depends  on  the  presence 
of  two  asymmetric  carbon-atoms  in  open  chains,  as  in  the  case  of 
tartaric  acid.  Whilst  this  acid  retains  its  geometrical  isomerism 
when  one  of  the  carbon-atoms  loses  its  asymmetric  character  by^the 
displacement  of  hydroxyl  by  hydrogen,  this  is  not  the  case  with  hexa- 
hydroterephthalic acid.  On  displacing  one  of  the  carboxyl-groups  of 
the  hexahydro-acid  by  hydrogen,  hexahydrobenzoic  acid  is  formed 
which  no  longer  contains  asymmetric  carbon  and  also  no  longer  shovvs 
geometrical  isomerism.  The  isomerism  of  hexahydroterephthalic  acids 
corresponds  exactly  with  that  of  fumaric  and  maleic  acids.  The 
one  acid  (corresponding  with  fumaric  acid)  is  sparingly  soluble  in 
water,  crystallises  in  prisms  and  sublimes  when  heated.  The  other 
forms  large  crystals,  dissolves  readily  in  water,  and  melts  at  160°. 
It   may   therefore   be    safely  assumed   that   in   the   readily    soluble 
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hexahydro-acid  both  carboxyl-groups  are  situated  on  the  same  side 
of  the  plane  of  the  ring. 

Terephthalic  acid  is  best  prepared  by  gradually  addino^  dry  bromine 
(2  mols.)  to  100  grams  of  paraxylene  contained  in  a  reflux  apparatus 
and  heated  at  150°.  The  product  is  digested  in  a  water- bath  with 
an  alcoholic  solution  of  potassium  acetate.  The  acetate  is  heated  on  a 
water-bath  with  1  litre  of  water,  500  grams  of  aqueous  soda  (sp.  gr.  = 
1*22),  and  treated  gradually  with  4"5  litres  of  10  per  cent,  permanganate 
solution,  more  being  afterwards  added,  if  necessary.  After  being 
heated  for  three  hours,  it  is  filtered,  treated  with  alkali,  the  solution 
heated  in  a  water-bath  and  gradually  acidified.  In  this  way,  the  tere- 
phthalic acid  is  made  to  separate  in  needles.  The  methyl  salt  dissolves 
in  300  parts  of  hot  water,  and  is  sparingly  soluble  in  methyl  alcohol,  more 
readily  in  ethyl  alcohol.  It  forms  rhombic  plates  (brachypinako'id 
and  primary  pyramid)  ;  a:  b  :o  =  0'84281  :  1  :  3"0826.  Paraxylene 
forms  monoclinic  crystals  :  a  :  6  :  c  =  2*32  :  1 ;  2*34 ;    y3  =  69 J°. 

Dihydroterephthalic  acid  (contrary  to  a  previous  statement,  loc. 
cit.)  is  readily  obtained  by  dissolving  50  grams  of  terephthalic  acid  in 
a  mixture  of  120  grams  of  aqueous  soda  (sp.  gr.  =  1'22),  and  400  c.c. 
of  water,  and  adding  3' 5  kilos,  of  3  per  cent,  sodium  amalgam 
and  sufficient  water  to  prevent  the  separation  of  sodium  salts.  A 
small  amount  of  paratoluylic  acid  is  formed,  to  get  rid  of  which  the 
crude  acids  are  converted  into  ethyl  salts  which  are  easily  separated 
from  each  other.  It  resembles  terephthalic  acid  in  appearance  as 
well  as  in  solubility.  It  does  not  melt,  but  sublimes  with  partial 
decomposition  into  terephthalic  acid.  The  methyl  salt  prepared 
similarly  to  methyl  terephthalate,  crystallises  in  monoclinic  plates 
(a :  6  :  c  =  1*52  : 1 :  2*79 ;  (3  =  about  74°),  dissolves  in  hot  alcohol,  less 
in  hot  water,  and  melts  at  130°.  When  the  methyl  salt  is  heated 
with  alcoholic  potash,  an  intense  yellow  coloration  is  produced.  The 
salt  is  less  readily  saponified  than  that  of  terephthalic  acid ;  on 
treating  it  with  alcoholic  potash  and  then  with  acid,  an  ether  acid  is 
formed  which  melts  at  225". 

In  determining  the  behaviour  of  substances  towards  permanganate 
solution,  it  is  best  to  use  sodium  carbonate  instead  of  soda,  as  then  no 
manganate  is  formed  in  the  conversion  of  the  permanganate  into  the 
brown  oxide.  Terephthalic  acid  is  not  changed  in  the  cold  by  per- 
manganate and  only  very  slowly  when  warmed.  Di-  and  tetra-hydro- 
terephthalic  acids  are  immediately  oxidised  in  the  cold ;  the  hexa- 
hydro-acid  is  not  oxidised  in  the  cold  but  rather  quickly  when 
warmed.  The  halogen-derivatives  behave  similarly.  The  method  is 
useful  to  separate  all  unsaturated  from  saturated  acids.  The  results 
obtained  with  a  number  of  acids  are  given. 

Dihydroterephthalic  acid  dihydrohromide,  C8HioBr204,  is  prepared  by 
heating  methyl  dihydro terephthalate  with  aqueous  hydrogen  bromide 
(saturated  at  0°)  for  three  hours  at  120°.  It  is  a  crystalline  powder. 
When  treated  with  silver  oxide,  carbonic  anhydride  is  evolved  and  an 
acid — probably  dihydrobenzoic  acid — melting  at  about  115°  is  formed. 
The  methyl  salt,  CioHuBr204,  crystallises  in  thin  monoclinic  plates  ; 
a:  fc:c  =  1-5477: 1:3-0027;  /3  =  85°  17'.  It  melts  at  166°.  It  is 
much  more  stable  than  the  acid,  and  is  scarcely  changed  when  heated 
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with  acetic  "acid  and  silver  acetate  at  130°  ;  at  160°,  ethyl  dihydro- 
plithalate  is  formed.  When  reduced,  both  the  acid  and  the  salt  yield 
the  hexahydro-derivative. 

Methyl  dihydroterepJithalate  dihromide,  CioHi2Br204,  is  obtained  by 
adding  35  grams  of  bromine  dissolved  in  100  grams  of  chloroform  in 
three  portions  to  a  solution  of  20  grams  of  methyl  dihydroterephtba- 
late  in  200  grams  of  chloroform,  taking  care  to  avoid  too  great  rise  of 
temperature.  After  a  quarter  of  an  hour  the  solution  is  cooled  down, 
decolorised  with  sulphurous  acid,  washed  with  potassium  carbonate 
solution,  and  dried  with  potassium  carbonate.  The  crude  salt,  which 
contains  the  methyl  dihydroterephthalate  or  terephthalate,  is  saponified 
with  a  mixture  of  sulphuric  and  acetic  acids  ;  the  methyl  hydrogen  salt 
thus  obtained  forms  colourless  plates.  This  is  reconverted  into  the 
dimethyl  salt  in  the  usual  manner.  It  melts  at  90°.  When  reduced 
with  glacial  acetic  acid  and  zinc-dust,  it  yields  ethyl  dihydrotere- 
phthalate ;  cold  alcoholic  potash  converts  it  into  ethyl  hydrogen 
terephthalate.  The  free  acid  obtained  by  beating  the  methyl  salt  with 
hydrobromic  acid  on  a  water-bath  for  8  to  10  hours,  crystallises  from 
hot  water  in  small  rhombohedra.  When  methyl  dihydroterephthalate 
dibromide  is  treated  with  an  excess  of  bromine,  it  is  converted  into 
the  trihromolactone  ether  of  hexahydroterejohthalic  acid, 

COOMe-C6H6Br,<_^^_>      [COOMe  :  Brg  :  C0,0  =  1  :  3  :  4 :  5  :  4,  6]. 

This  forms  colourless  plates,  melts  at  187 — 188°,  dissolves  sparingly  in 
ether,  more  readily  in  methyl  and  ethyl  alcohols,  and  still  more  in 
warm  chloroform,  and  glacial  acetic  acid.  When  the  lactone  ether  is 
reduced,  hydrogen  methyl  dihydroterephthalate  is  formed.  It  is 
probable  that  in  the  preparation  of  the  lactone  the  tetrabromide  of 
methyl  dihydroterephthalate,  [Br-COOMe  :  (HBr)3 :  H'COOMe  :  H,.  = 
1:2:3:6:4:5],  is  formed  as  intermediate  product.  The  above 
experiments  show  that  dihydroterephthalic  acid  contains  two  ethyl- 
ene-like  combinations.  Tetrahydroterephthalic  acid  (Abstr.,  1887, 
370)  yields  sparingly  soluble  ha,rium  and  potassium  salts,  the  former 
crystallising  in  characteristic  triclinic  plates.  The  methyl  salt  forms 
long,  lustrous  needles,  like  caffeine,  and  dissolves  very  readily  in  most 
solvents  ;  it  has  no  odour  and  shows  no  fluorescence  when  pure.  The 
]  ose-coloured  precipitate  previously  obtained  with  sodium  ethoxide  is 
also  due  to  an  impurity.  The  tetrahydro-acid  unites  with  bromine 
and  with  hydrogen  bromide  more  readily  than  the  dihydro-acid.  The 
dibromide,  C8HioBr204,  is  best  obtained  by  adding  bromine  to  the 
solution  of  the  acid  in  phosphorus  pentachloride,  decolorising  the 
product  with  sulphurous  acid,  and  recrystallising  it  from  water.  It 
dissolves  sparingly  in  water,  readily  in  ether.  When  boiled  with 
aqueous  potash,  it  yields  the  dihydro-acid,  and  when  reduced  with  zinc- 
dust  and  acetic  acid  it  is  converted  into  the  tetrahydro-acid.  The 
experiments  previously  made  (loc.  cit.)  to  determine  the  position  of 
the  bromine-atoms  were  repeated  and  confirmed.  The  methyl  salt  of 
the  dibromide  is  prepared  from  the  methyl  salt  of  the  tetrahydro-acid  ; 
the  product  contains  crystals  of  two  forms  and  consists  probably  of 
two  geometric  isomerides  ;  the  larger  crystals  (which  are  in  excess) 
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melt  at  81°.     When  the  methyl  salt  is  redaceJ,  or   is   heated  with 
alcoholic  potash,  the  tetrahydro-acid  is  formed. 
Tetrahydroterephthalic  acid  hydrohromide, 

COOH-CH<^™f^^^>CH-COOH, 

is  prepared  by  heating  1  gram  of  the  tetrahydro-acid  with  7'5  c.c,  of 
hydrobromic  acid  (saturated  at  0°)  for  one  day  at  100"  and  one  day  at 
125°.  To  remove  traces  of  unchanged  tetrahydro-acid,  the  product  is 
treated  with  permanganate.  It  has  about  the  same  solubility  in 
water  as  the  tetrahydro-acid,  but  is  much  more  readily  soluble  in 
ether.  It  is  converted  by  aqueous  or  alcoholic  potash  into  the  tetra- 
hydro-acid and  by  zinc-dust  and  glacial  acetic  acid  into  the  hexahydro- 
acid.  When  warmed  with  water  and  silver  oxide,  an  acid  is  obtained, 
probably  tetrahydrobenzoic  acid.  Methyl  tetrahydroterephthalate 
hydrohromide  forms  monoclinic  crystals  \  a:h:  c  =■  2*9050  :  1  : 1-369-i : 
melts  at  94 — 95°,  and  is  sparingly  soluble  in  ether  and  light  petroleum. 
When  reduced,  the  methyl  salt  of  fumaroid  hexahydroterephthalic 
acid  is  formed. 

In  the  preparation  of  the  above  hydrohromide,  a  considerable 
amount  of  an  acid  readily  soluble  in  water  is  formed.  This  contains 
bromine,  and  goes  over  into  the  tetrahydro-acid  on  distilling  off  the 
hydrobromic  acid.  It  is  isolated  by  nearly  neutralising  the  acid 
solution  with  sodium  carbonate,  saturating  with  sodium  chloride,  and 
extracting  with  ether.  It  forms  a  syrup  which  afterwards  becomes 
crystalline.  The  acid  seems  to  be  a  geometrical  isomeride  of  the 
hydrohromide  just  described,  derived  from  maleinoid  hexahydro- 
terephthalic acid,  as  when  treated  with  zinc-dust  and  glacial  acetic 
acid,  it  yields  the  cis-hexahydro-acid,  whilst  the  ordinary  hydro- 
bromide  yields  scarcely  anything  but  the  ordinary  hexahydro-acid. 

Hexahydroterephthalic  acid  (fumaroid  acid)  is  best  prepared  from 
tetrahydroterephthalic  acid  dibromide.  It  crystallises  from  water 
in  groups  of  prisms,  like  ammonium  chloride,  dissolves  readily  in 
alcohol  and  acetone,  sparingly  in  ether,  in  75  parts  of  boiling  water, 
and  in  1162  parts  of  water  at  .16"5°.  The  alkali  and  harium  salts 
are  readily  soluble ;  the  calcium  salt  forms  sparingly  soluble  quartz- 
like crystals  ;  the  copper,  lead,  and  silver  salts  are  sparingly  soluble. 
The  methyl  salt  forms  triclinic  plates  or  prisms,  having  a  slight  odour 
of  ethyl  malonate,  soluble  in  200  parts  of  hot  water. 

Gis-hexaliydroterephthalic  acid  (maleinoid  acid)  is  best  obtained 
by  reducing  the  readily  soluble  hydrohromide  of  the  tetrahydro-acid, 
a,nd  can  also  be  prepared  from  the  dibromobexahydro  acid  obtained 
by  substitution.  It  is  readily  soluble  in  ether,  chloroform,  and 
alcohol,  sparingly  in  cold  water,  but  much  less  so  than  the  fumaroid 
acid.  It  melts  at  162°.  When  heated  with  hydrochloric  acid  for  three 
hours  at  180°,  it  is  converted  into  the  ordinary  acid.  The  salts  are 
more  soluble  than  those  of  ordinary  hexahydroterephthalic  acid,  and 
more  difficult  to  obtain  crystalline. 

Hexahydroterephthalic  acid  behaves  towards  bromine  like  a 
saturated  fatty  acid,  yielding  substitution  products  without  opening 
the  ring ;  the  free  acid  is  with  difficulty  attacked,  the  acid  chloride 
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readily,  especially  in  presence  of  phosphorus  compounds,  the  bromine 
takino^  up  the  a-position  to  the  carboxyl-group. 

1  .  4<-Dibromohexa/iydrotereplithalic  acid  is  obtained  together  with 
1,  4  dibrorao-cis-hexahydroterephthalic  acid  by  treating  the  hexahydro- 
acid  with  phosphorus  pentachloride,  and  heating  the  product  with 
bromine  for  three  hours  at  150°.  It  forms  a  granular  crystalline 
precipitate,  readily  soluble  in  ether  and  alcohol,  almost  insoluble  in 
water.  When  reduced,  it  yields  both  hexahydro-acids  and  is  con- 
verted by  alcoholic  potash  into  dihydroterephthalic  acid.  The  methyl 
salt  crystallises  in  large,  strongly  refractive,  monoclinic  prisms ; 
a:b:c=  2-2742  :  1  :  0-89288  ;  8  =  87°  64'.     It  melts  at  150°. 

1  .  4i-Dihromo-cis-liexahydTotere'phthalic  acid  crystallises  in  ex- 
tremely slender  needles,  rather  readily  soluble  in  cold  water,  very 
readily  in  alcohol,  ether,  and  acetone.  The  methyl  salt  crystallises 
in  hair-like  needles,  melts  at  68°,  dissolves  very  readily  in  alcohol  and 
ether,  less  in  light  petroleum.  The  anilide  crystallises  in  long  prisms 
or  in  hair-like  needles,  and  melts  at  200°  with  decomposition. 

1-Bromohexahydroferephthalic  acid  is  prepared  in  a  manner  exactly 
similar  to  the  dibromo-acid,  except  that  rather  more  than  half  the 
amount  of  bromine  is  used  and  the  mixture  is  heated  for  five  honrs  in 
a  water-bath.  The  product  of  the  reaction,  containing  unchanged 
hexahydro-acid,  two  bromo-  and  two  dibromo-acids,  is  dissolved  in 
sodium  carbonate,  filtered  and  diluted  so  that  the  volume  amounts  to 
1  litre  (6  grams  of  acid  having  been  used).  It  is  acidified,  kept  for 
24  hours,  when  the  fumaroid  dibromo-acid  separates,  filtered, 
saturated  with  sodium  chloride,  and  extracted  10  times  with  ether. 
The  extract  is  shaken  with  sodium  carbonate,  and  the  aqueous 
solution,  after  being  freed  from  dissolved  ether,  is  acidified.  The 
furmaro'id  bromo-acid  separates  first  as  a  granular  precipitate,  then 
the  cis-dibromo-acid ;  when  no  more  of  the  latter  separates,  the  whole 
is  quickly  filtered,  as  the  greater  part  of  the  cis-monobromo-acid  is 
still  in  solution.  The  precipitate  is  washed  with  cold  water,  and  the 
residue,  after  being  freed  from  hexahydro-acid,  is  converted  into  methyl 
vsalts.  The  mixed  methyl  salts  of  the  fumaroid  and  cis-monobromo- 
and  the  fumaroid  dibromo-hexahydro-acids  are  dissolved  in  light 
petroleum,  and  the  crystals  which  separate  dissolved  in  methyl  alcohol ; 
the  salt  of  the  dibromo-acid  separates  first,  then  that  of  the  fuma- 
roid bromo-acid.  This  crystallises  in  monoclinic  plates  ;  a:  b  :  c  = 
0-34724  : 1  :  0-46944;  ^  =  82°  50' ;  and  melts  at  70—71°.  The  free 
acid  was  not  obtained  pure.  When  boiled  with  aqueous  soda,  it  yields 
the  same  tetrahydro-acid  as  does  the  fumaroid  2-monobromo-acid. 

l-Bi'omo-cis-hexahijdroterephthalic  acid  separates  very  slowly  from 
its  aqueous  solution  in  short,  spear- formed  crystals  melting  at  about 
205°.  The  Tnethyl  salt  could  not  be  crystallised.  The  anilide  forms 
hair-like  needles,  rather  soluble  in  hot  glacial  acetic  acid. 

When  tetrahydroterephthalic  acid  hydrobromide  (2-bromohexa- 
hydroterephthalic  acid)  is  converted  into  the  chloride,  and  treated 
with  bromine,  a  dibromohexahydro-acid,  quite  distinct  from  those 
obtained  by  substitution  from  the  hexahydro-acid,  is  formed.  It 
could  not  be  identified  with  the  dibroraide  of  the  tetrahydro-acid,  as 
the  methyl  salt  could  not  be  crystallised,  which  is  probably  due  to  the 
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presence  of  geometrical  isoraerldes.  When  reduced  with  zinc  and 
glacial  acetic  acid,  it  is  converted  into  the  tetrahydro-acid.  The  paper 
concludes  with  a  reply  to  Geuther  (this  vol.,  p.  579).         N.  H.  M. 

Preparation  and  Oxidation -products  of  Nitrocymene.  By 
H.  G.  SoDERBAUM  and  0.  Widman  (Ber.,  21,  2126— 2129).— Nitro- 
cymene [Me  :  NO2 :  Pr  =  1  :  2  : 4]  is  best  prepared  by  dropping  a  little 
more  than  the  calculated  quantity  of  nitric  acid  (sp.  gr.  1'4)  mixed 
with  1|  times  its  weight  of  concentrated  sulphuric  acid,  into  the 
cymene  contained  in  a  well-cooled  retort,  the  whole  being  shaken 
during  the  process.  The  temperature  is  kept  at  20 — 25°  at  first,  and 
afterwards  raised  to  40°.  The  mixture  is  then  shaken  until  it  becomes 
cold,  water  added,  and  the  nitro-derivative  washed  with  soda,  then 
wdth  water,  and  distilled  with  steam.  The  product  contains  para- 
tolyl  methyl  ketone,  which  can  be  separated  by  fractional  distillation 
with  steam,  the  ketone  distilling  first.  The  pure  nitro-compound  is  a 
slightly  yellow  oil  with  an  aromatic  odour ;  it  yields  cymidine  (carva- 
drylamine)  when  reduced  with  tin  and  hydrochloric  acid.  Cymidine 
hydrochloride,  CioHi5N,HCl,  crystallises  in  flat,  shining  needles.  The 
mdphate,  (CioHi5N')2,H2S04  +  H2O,  loses  its  water  at  80°.  Ortho- 
nitroparahydroxyisopropylbenzoic  acid  and  terephthalic  acid  are 
formed  when  nitrocymene  is  oxidised  with  alkaline  permanoranate. 

F.  S.  K. 

Cholesterin.  By  F.  Reinitzer  (Monatsh.,  9,  421—441). — The 
bromo- derivative  of  acetylcholesterin  has  the  formula  CoTH^sBrzOAc, 
and,  as  it  is  an  additive  product,  the  formula  of  cholesterin  is  C27H46O, 
but  it  is  probable  that  several  homologous  cholesterins  occur  in  the 
animal  organism. 

Melted  cholesteryl  acetate,  C27H45O Ac,  shows  the  colour  phenomena 
before  and  not  after  solidifying,  as  is  stated  by  Raymann  (Abstr., 
1887,  926).  It  exists  in  three  modifications  :  the  first  is  obtained  by 
crystallising  it  from  solvents  ;  when  the  crystals  are  warmed,  they 
become  clouded  before  melting,  owing  to  formation  of  a  mass  of 
crystals  of  the  third  modification.  The  second  modification  is  ob- 
tained in  the  form  of  sphere- crystals  when  the  melted  substance  is 
quickly  cooled  ;  if  xylene  is  added,  the  single  crystals  can  be  obtained  : 
they  are  large,  thin,  monosymmetric  leaves,  and  behave  like  the  first 
modification  when  heated.  The  third  modification  is  formed  when 
either  of  the  other  two  is  heated  or  when  the  melted  substance  is 
cooled  slowly.  Cholesteryl  acetate  is  decomposed  when  heated  above 
its  melting  point,  but  a  small  portion  sublimes  unchanged.  It  is  not 
decomposed  by  water.     (Compare  Raymann,  loc.  cif.) 

Bromocholesteryl  acetate  is  sparingly  soluble  in  alcohol,  but  readily 
soluble  in  ether,  and  crystallises  from  alcoholic  ether  in  long,  thin, 
shining  plates.  It  forms  monosymmetric  crystals  melting  at  IIS"^ 
(corr.),  and  asymmetric  crystals  melting  at  115"8°  (corr.)  ;  it  turns 
yellow  when  melted,  and  cannot  be  again  obtained  in  crystals.  It 
yields  cholesterin  when  reduced  with  sodium  amalgam  in  ethereal 
solution,  but  some  other  compound  appears  to  be  also  formed.  It 
gives  a  yellow,  amorphous  compound  when  treated  with  potash. 
Cholesteryl  benzoate,  C27H45OBZ,  melts  at  146-6°  (corr.)  to  a  turbid 
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liquid.  It  exists  in  tlireo  modifications  : — The  first  modification  is 
obtained  by  crystallisation  from  solvents  ;  the  crystals  belong  to  the 
tetragonal  system,  melt  at  a  higher  temperature  than  the  other  two 
modifications,  and  remain  clear  when  heated.  The  second  modifica- 
tion is  formed  when  the  melted  substance  is  quickly  cooled  ;  it  melts 
at  a  slightly  lower  temperature  than  the  third  modification,  and  forms 
flat  needles  or  small  leaves  belonging  to  the  rhombic  system.  The 
third  modification  is  obtained  when  the  melted  substance  is  cooled 
slowly  ;  it  forms  thin,  broad  leaves.  After  heating  to  178'5°,  chole- 
steryl  benzoate  shows  similar  colour  phenomena  on  cooling  to  those 
observed  in  the  case  of  the  acetate. 

Nitrocholesterin  is  obtained  when  a  hot,  saturated  glacial  acetic  acid 
solution  of  cholesterin  is  treated  with  nitric  acid — sp.  gr.  1-54.  It  is 
a  reddish-yellow,  tasteless,  odourless,  amorphous  compound,  melts  at 
93 — 94°  with  decomposition,  and  is  readily  soluble  in  alcohol,  ether, 
chloroform,  benzene,  glacial  acetic  acid,  ammonia,  and  alkalis,  but 
insoluble  in  water.  F.  S.  K. 

Alkyl-derivatives  of  Benzylamine.    Reduction  of  Amarine. 

By  H.  Zaunschirm  (Annalen,  245,  279 — 288 ;  compare  Fischer,  this 
vol.,  p.  50). — Benzylidene-ethijlamine,  CHPhiNEt,  prepared  by  mixing 
benzaldehyde  with  an  aqueous  33  per  cent,  solution  of  ethjdamine,  is 
a  clear  oil  of  a  penetrating  odour,  boils  at  195°  (uncorr.)  at  749  mm. 
pressure,  is  readily  soluble  in  ether  and  alcohol,  and  is  decomposed  by 
dilute  acids  into  its  constituents.  When  reduced  by  sodium  amalgam, 
ethylbenzi/lamifie,  CHaPh'NHEt,  is  formed.  This  boils  at  191—194° 
(uncorr.)  under  740  mm.  pressure,  has  an  odour  like  that  of  benzyl- 
amine, dissolves  readily  in  alcohol  and  ether,  and  reacts  strongly 
alkaline.  The  salts  dissolve  readily  in  water  and  alcohol.  The  platino- 
chloride,  (C9Hi3N)o*HoPtCl6,  crystallises  in  orange- coloured  needles. 

Benzylidenemethylamine,  CHPhlNMe,  resembles  the  ethylamine 
compound.  Methylbenzylamine,  CH2Ph-NiIMe,  boils  at  184—185° 
(uncorr.)  under  749  mm.  pressure ;  the  platinochloride  was  prepared. 

Propyl-,  isobutyl-,  and  amyl-benzylamine  are  strong  bases  and  have 
an  odour  of  fish  ;  the  salts  dissolve  readily  in  water  and  alcohol  ;  the 
nitroso-derivatives  are  oils. 

Benzylidenepropylamme,  CHPhiN'IIPr,  boils  at  208 — 210°  (uncorr.) 
under  744  mm.  pressure.  Propylbenzyla^nine,  CHgPh'NHPr,  boils  at 
210°  under  741  mm.  pressure;  tla.e platinochloride  crystallises  in  large, 
orange- coloured  prisms. 

Bemylideneisohutylamine,  CHPh:N'CH2-CHMe2,  boils  at  217—218° 
(uncorr.)  under  735  mm.  pressure.  Isobutylbenzylamlne,  CnHnl^, 
boils  at  217 — 220°  (uncorr.)  under  741  mm.  pressure. 

Amylbenzylamine,  CHsPh-NH-CsHu,  boils  at  240°  (uncorr.)  under 
745  mm.  pressure  ;  the  plathiocMoride  crystallises  well. 

EthylbenzyldUhiocarbamic  acid,  CHsPh-NEt-CSSH,  is  obtained  by 
treating  an  alcoholic  solution  of  ethylbenzylamine  with  carbon  bi- 
sulphide ;  after  boiling  for  several  hours,  the  carbon  bisulphide  and 
alcohol  are  distilled  off.  It  melts  at  114°,  dissolves  readily  in  benzene 
and  carbon  bisulphide,  sparingly  in  ether  and  light  petroleum. 

When  amarine  is  reduced  by  sodium  amalgam,  a  compound  melting 
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al'/ 163°  is  obtained  which,  when  heated  with  dilate  snlpharic  acid,  is 
converted  into  benzaldehyde  and  a  base  melting  at  108 — 113°, 

Lophine  is  reduced  by  sodium  amalgam  with  formation  of  an 
isomeric  amarine.     (Kohler,  Bissertatiorbf  Erlangen,  1888.) 

K  H.  M. 

Ammonia-derivatives  of  Cumaldehyde.  By  C.  Uebel 
{Annalen,  245,  2S9—SlO).—CuminijlaniUne,  CeHiPrCHz'NHPh,  is 
prepared  by  dissolving  cuminaniline  (Schiff,  Amialen,  Suppl.  3,  357) 
in  about  10  parts  of  alcohol  and  gradually  adding  rather  more  than 
the  calculated  amount  of  3  per  cent,  sodium  amalgam,  the  whole  being 
kept  cool  if  necessary ;  the  reaction  is  completed  by  heating  for  a 
short  time  on  the  water-bath  in  a  reflux  apparatus.  The  product  is 
treated  with  a  little  water,  most  of  the  alcohol  distilled  off,  and  the 
residue  steam  distilled.  The  yellow  oil  is  dissolved  in  ether,  dried, 
freed  from  ether,  and  made  to  crystallise  by  means  of  a  freezing 
mixture.  It  crystallises  from  alcoholic  ether  in  well-formed,  triclinic 
plates,  melts  at  41'5°,  and  dissolves  very  readily  in  alcohol  and  ether. 
The  hydrochloride  crystallises  from  dilute  alcohol  in  slender,  lustrous 
needles  ;  the  nifro so- derivative,  C6H4Pr'CH2*NPh*N"0,  crystallises  from 
absolute  alcohol  in  long,  yellowish  needles  melting  at  94"5°  (uncorr.). 

Cnmintoluidine,  C6H4Pr'CH.*N'*C6H4Me,  is  obtained  by  adding  para- 
toluidine  to  an  alcoholic  solution  of  cumaldehyde ;  the  mixture  is 
warmed  a  little  on  a  water-bath,  treated  with  alcohol  until  a  clear  solu- 
tion is  obtained,  and  left  to  crystallise.  It  forms  large,  lustrous, 
bright-yellow,  transparent  plates,  probably  triclinic,  and  melts  at  51''. 
It  does  not  form  salts,  but  is  decomposed  when  heated  with  alkalis  or 
dilute  acids. 

Guminyltoluidine,  C6H4Pr*CH2*NII*C6H4Me,  prepared  by  reducing 
cumintoluidine  with  sodium  amalgam,  crystallises  in  well-formed,  clear, 
triclinic  plates,  melts  at  36"^  (uncorr.),  and  distils  above  210°  in  a 
vacuum  without  decomposition.  It  is  very  readily  soluble  in  alcohol 
and  ether,  insoluble  in  water.  The  hydrochloride  crystallises  from  hot 
water  in  slender,  white  needles,  very  readily  soluble  in  alcohol.  The 
nitroso-derivative  crystallises  from  alcoholic  ether  in  lustrous,  bright- 
yellow,  prismatic  needles  melting  at  67°. 

Cmninamidophenol,  C6H4Pr*CH!N'C6ll4'OH,  is  formed  when  amido- 
phenol  is  added  to  an  alcoholic  solution  of  cumaldehyde.  It  crys- 
tallises in  well-formed,  lustrous,  rhombic  prisms,  of  a  moss- green 
colour,  melts  at  183°  with  decomposition,  and,  when  dry,  remains 
unchanged. 

Cuminylamidophenol,  C6H4Pr'CH3*NH*C6H4*OH,  separates  in 
greyish-white  plates  when  carbonic  anhydride  is  passed  through  the 
solution  of  the  sodium  salt ;  it  melts  with  decomposition  at  107 — 108° 
(uncorr.),  dissolves  very  readily  in  alcohol  and  ether,  but  cannot  be 
easily  recrystallised  owing  to  its  instability.  The  hydrochloride  forms 
white  plates  readily  soluble  in  alcohol  and  in  hot  water ;  the  nitroso- 
compound  is  a  yellowish-brown,  crystalline  substance,  readily  soluble 
in  ulcohol  and  ether. 

Guminamidodimethylaniline,  CGlIiPr*CII!N*C6H4*"N'Me2,  obtained  by 
the  action  of  cumaldehyde  on  freshly  prepared  amidodimethylaniline 
(Wurster,  Abstr.,  1879,  626),  crystallises  in  intensely  yellow,  slender 
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needles,  melts  at  100 "5°  (nncorr.),  is  readily  soluble  in  alcohol  and 
ether,  and  insoluble  in  water. 

Cutninf/lamidodimethy  I  aniline,  C6H4Pr-CHo*I*^H'C6H4'NMe2,  crystal- 
lises in  large,  well- formed,  prismatic  plates,  melts  at  39°  (uncorr.), 
and  dissolves  readily  in  alcoholic  ether.  The  hydrochloride  separates 
from  the  alcoholic  solution  in  long,  slender  needles  of  a  silky  lustre. 
The  nitroso-derivative  crystallises  in  long,  gold-coloured  needles,  melts 
at  87°,  and  dissolves  readily  in  alcohol  and  ether. 

Hydroctiminamide,  C6H7-C6H4-CH(N!CH-C6H4Pr)3  (Borodin,  this 
Jour.,  1874,  273,  and  Sieveking,  Annalen,  106,  259),  is  prepared  by 
passing  dry  ammonia  through  a  solution  of  cumaldehyde  in  an  equal 
volume  of  absolute  alcohol  and  much  absolute  ether  for  several  hours 
under  pressure.  The  vessel  containing  the  mixture  is  w^ell  closed, 
and  kept  for  some  time  in  a  freezing  mixture,  when  hydrocumin- 
amide  separates  in  groups  of  needles.  The  ether  is  poured  off,  and 
the  solution  as  well  as  the  undissolved  portion  put  into  a  desiccator 
which  is  pumped  out  several  times  and  kept  in  a  cold  place.  It  forms 
stellate  groups  of  needles,  melts  at  65°,  and  is  very  readily  soluble  in 
alcohol,  less  so  in  ether.  When  pure,  it  remains  unchanged  if  kept  in 
closed  vessels,  but  becomes  yellow  and  resinous  when  exposed  to  moist 
nir.  When  reduced  wdth  sodium  amalgam,  it  is  converted  into  iso- 
propylbenzylamine  and  diisopropylbenzylamine,  which  are  separated 
from  each  other  by  distillation  with  steam. 

Isopropylbenzylamine,  which  is  found  in  the  distillate,  is  identical 
with  Rossi's  cumylamine  (compare  Goldschmidt  and  Gessner,  Abstr., 
1887,1039).  It  boils  at  226—228°  (uncorr.).  When  exposed  to  the  air, 
it  absorbs  carbonic  anhydride  very  readily,  yielding  a  carbonate  which 
crystallises  in  large,  transparent  plates.  The  platinochloride  crystal- 
lises from  alcohol,  in  which  it  is  readily  soluble,  in  gold-coloured 
plates. 

Diisopropj/lbenzylamine,  !N"H(CHa'C6H4Pr)2,  forms  white,  compact 
crystals,  melts  at  168°,  boils  without  decomposition  at  280 — 300° 
under  100  mm.  pressure.  It  is  readily  soluble  in  alcohol,  insoluble  in 
water.  The  hydrochloride  crystallises  in  large,  lustrous  plates,  very 
readily  soluble  in  alcohol ;  the  platinochloride  forms  slender,  yellow 
needles.  The  nitrosamine,  I^O-N(CH2*C6H4Pr)2,  crystallises  in  long, 
pale-yellow  needles,  readily  soluble  in  alcohol,  sparingly  in  ether. 

Nitramines  derived  from  Alkyl  Aromatic  Diam^ines.    By  P. 

VAN  RoMBURGH  (Bec.  Trav.  Chim.,  6,  251 — 254). — When  methylmeta- 
phenylenediamine  is  boiled  with  fuming  nitric  acid,  trinitrophenylene- 
dimethyldinitramine,  C6H(NMe*N02)2(N'02)3,  is  formed. 
Tetramtrodimethy  Idinitramidohenzojphenon  e, 

CO[C6H2(N02)2N-Me-N02]2, 

is  obtained  by  boiling  tetramethyldiamidobenzophenone  with  nitric 
acid  (sp.  gr.  =  140  or  1'42)  ;  it  forms  pale-yellow  crystals  which 
decompose  at  210°.  Boiling  phenol  acts  on  it  with  formation  of  tetra- 
nitrodimethyldiamidohe7izoplienone,  CO[C6H2(N02)2*NHMe]2.  This  is 
yellow^,  and  melts  at  225'"'  with  decomposition. 

4  c  2 
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When  dinitrodimethylaniline  is  treated  -with  nitric  acid  (sp.  gr.  = 
1'36)  in  the  cold,  two  isomeric  trinitrodimethylanilines,  melting  at 
196°  and  154°  respectively,  are  formed.  (Compare  Bee.  Trav.  Chim., 
2,  105.)  Boiling  fuming  nitric  acid  converts  the  above  di-  and  tri- 
nitro-derivatives  into  a  yellow  crystalline  substance,  probably 
OH-C6H(N02)3'NMe-N"02.  K  H.  M. 

Thio- derivatives  of  some  Secondary  and  Tertiary  Amines. 

By  E.  HoLZMANN  {Ber.,  21,  2U56 — 2071). —  Oxydimethylaniline, 
0(C6H4-NMe2)2,  is  formed  when  an  alcoholic  solution  of  1  mol.  of 
thiodimethylaniline  in  presence  of  ammonia  is  boiled  with  an  am- 
moniacal  alcoholic  solution  of  silver  nitrate  for  about  one  hour.  It 
crystallises  in  stellate  groups  of  needles  melting  at  119°,  and  is  soluble 
in  alcohol,  ether,  and  benzene,  readily  soluble  in  acids.  The  platino- 
chloride,  0(C6H4']S'Me2)2,H2PtCl6,  is  a  bright  yellow,  microcrystalline 
substance,  sparingly  soluble  in  hot  alcohol  and  water.  The  plcrate  is 
a  yellow,  crystalline  precipitate,  melts  at  150°,  dissolves  readily  in 
hot  alcohol  and  benzene;  when  heated  it  detonates. 

Thiodiethyl aniline,  S(C6H4*NEt2)2,  is  prepared  by  dissolving  diethyl- 
aniline  (4  mols.)  in  light  petroleum,  and  gradually  adding  to  the 
well-cooled  solution  a  solution  of  sulphur  dichloride  (1  mol.)  in  light 
petroleum.  It  crystallises  from  alcohol  in  yellowish  needles,  melts  at 
79*5 — 80°,  is  insoluble  in  water,  readily  soluble  in  warm  alcohol, 
other,  benzene,  and  glacial  acetic  acid.  The  platinochloride  is  a 
yellow,  flaky  precipitate,  insoluble  in  water,  very  sparingly  soluble  in 
alcohol.  The  picrote  forms  sulphur-coloured,  slender,  lustrous  needles, 
melts  at  175°,  and  is  sparingly  soluble. 

Oxyd,ietliylaniline,  0(C6H4*NEt2)2,  crystallises  in  colourless  needles, 
melts  at  89°,  is  insoluble  in  water,  readily  soluble  in  warm  alcohol, 
ether,  and  benzene.  When  pure,  it  is  stable  when  exposed  to  air. 
The  platinocMoride  is  a  yellow,  flaky,  sparingly  soluble  substance.  The 
picrate  forms  slender,  yellow  crystals,  melts  at  174'^,  and  is  sparingly 
soluble. 

r\  XT 

Ditliiodiphenylamine,  S;i<^p'^TT*^NH,  is  formed  when  a  solution  of 

10  grams  of  diphenylaraine  in  an  excess  of  light  petroleum  is  well- 
cooled  and  treated  with  a  solution  of  2 "5  grams  of  sulphur  chloride  in 
light  petroleum.  The  greenish  product  is  dissolved  in  benzene  and 
boiled  with  benzene  in  a  reflux  apparatus.  It  crystallises  in  slender, 
yellow  needles  melting  at  59 — 60°.  It  dissolves  readily  in  warm 
alcohol,  ether,  and  benzene,  and  is  insoluble  in  water. 

Thiodiphenylamiue  (Bernthsen,  Abstr.,  1884,  595)  is  obtained  by 
'treating  a  Avell-cooled  solution  of  diphenylaraine  in  benzene  with  a 
similar  solution  of  sulphur  dichloride.  It  crystallises  in  almost 
colourless  plates,  melts  at  180°,  and  boils  at  370°. 

Metliylthiodiphenylamine,    S<^p^TT*^NMe,  prepared  by  the  action 

of  sulphur  dichloride  on  methyldiphenylamine,  forms  slender,  bright 
yellow  needles,  melts  at  78 — 79",  and  decomposes  when  heated  above 
360°.  It  is  insoluble  in  water,  rather  soluble  in  warm  benzene, 
sparingly  soluble  in  boiling  alcohol  and  ether.     The  compound  is  an 
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isomeride  of  that  prepared  by  Bernthsen  (loc.  cit.)  from  thiodiphenyl- 
araine,  methyl  iodide,  and  methyl  alcohol  (compare  Mohlau  and 
Krohn,  this  vol.,  p.  364). 

When  thiodiraethylaniline  is  heated  with  10  parts  of  freshly 
reduced  copper  at  300°,  dimethylaniline  is  formed.  Thiodiphenyl- 
amine,  when  heated  with  copper,  yields  carbazole  (Goske,  Abstr., 
1887,  372),  whilst  dithiodiphenylamine  yields  diphenylamine. 
Methylthiodiphenylamine  (from  thiodiphenylaroine)  is  converted  by 
copper  into  carbazole ;  methylthiodiphenylamine  from  methyldi- 
phenylamine  yields  no  carbazole  but  methyldiphenylamine. 

N.  H.  M. 

Action  of  Aniline  on  Qmnonephenylimide  and  Diphenyl- 
parazophenylene.  Synthesis  of  Dianilidoquinoneanil  and 
Azophenine.  By  E.  v.  Bandrowski  {Monatsh.,  9,  414 — 420  ;  compare 
this  vol.,  p.  943). — Quinonephenylimide  and  aniline  react  very  readily, 
producing  dianilidoquinoneanil  and  parahydroxydiphenylamine ;  the 
yield  of  the  former  is  almost  theoretical. 

Diphenylparazophenylene  and  aniline  yield  azophenine  and  di- 
phenylparaphenylenediamine.  The  quantity  of  azophenine  produced 
is  59*9  per  cent,  of  the  diphenylparazophenylene  employed. 

F.  S.  K. 

Action  of  Paratoluidine  and  of  Aniline  on  Phloroglucinol. 
By  G.  MiNUNNi  (-Ber.,  21,  1984 — 1991).— Triparatolyltriamidobenzene, 
C6H3(NH*C7H7)3,  is  formed  when  a  mixture  of  paratoluidine  and 
phloroglucinol  is  heated  at  200 — 210°.  It  crystallises  in  slender, 
white  needles  melting  at  186 — 187°,  is  very  sparingly  soluble  in  cold 
alcohol,  sparingly  soluble  in  hot  alcohol,  but  relatively  easily  soluble 
in  warm  benzene  or  ether.  It  is  soluble  in  acids  ;  a  cold  concentrated 
sulphuric  acid  solution  turns  bluish-green  and  finally  black  when 
heated,  and  with  sodium  nitrite  gives  a  bluish-green  coloration  which 
changes  to  brown  on  adding  a  considerable  quantity  of  the  reagent. 
The  base  forms  two  hydrochlorides.  The  monacid  salt,  C27ll27l^3,HCl, 
is  obtained  in  the  form  of  a  yellowish,  seemingly  amorphous  precipi- 
tate when  dry  hydrogen  chloride  is  passed  into  a  benzene  solution  of 
the  base.  The  diacid  salt,  C27ll27N3,2HCl,  crystallises  in  small 
needles  when  a  concentrated  hydrochloric  acid  solution  is  evaporated 
slowly.  Both  salts  are  decomposed  by  an  excess  of  water.  The 
platinochloride,  (C27H27lS'3)..,H2PtCl6,  is  a  yellow,  crystalline  compound 
which  is  insoluble  in  ordinary  solvents  and  is  decomposed  by  boiling 
water.  The  triacetyl-derivative,  C6ll3(NAc*C7H7)3,  crystallises  from 
warm  alcohol  in  microscopic  leaves,  melts  at  192 — 193°,  is  readily 
soluble  in  benzene,  sparingly  soluble  in  ether,  and  insoluble  in  water. 
The  tribenzoyl-derivative,  C6ll3(NBz*C7H7)3,  crystallises  from  boiling 
alcohol  in  microscopic  prisms  melting  at  281 — 282°.  It  is  almost 
insoluble  in  cold  ether,  only  very  sparingly  soluble  in  warm  ether,  and 
sparingly  in  alcohol  and  benzene.  It  is  soluble  in  concentrated 
sulphuric  acid  and  is  precipitated  unchanged  by  water. 

TriphenyUriamtdobenzene,  C6H3(NHPh)3,  prepared  by  heating 
phloroglucinol  with  aniline  at  210°,  crystallises  from  alcohol  in  slender, 
white  needles,  melting  at  193°.  It  is  sparingly  soluble  in  cold,  but 
readily   soluble    in  hot  alcohol  or   benzene,   and   still   more  readily 
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soluble  in  ether.  Ammouia  precipitates  it  nnchanged  from  the  hydro- 
chloric acid  solution.  A  concentrated  sulphuric  acid  solution  becomes 
violet-red  and  finally  black  when  heated  ;  in  a  sulphuric  acid  solution, 
sodium  nitrite  produces  a  violet-red  coloration  which  changes  to 
yellowish-brown  on  adding  a  considerable  qufintity  of  the  reagent. 
The  hydrochloride,  C6H3(NHPh)3,HCl,  is  a  yellow  powder,  melts  below 
100°,  and  is  decomposed  by  warm  water.  The  platinocJdoride, 
( 0241121^3)2, HaPtCle,  is  yellow,  crystalline,  insoluble  in  ether  and 
'benzene,  and  sparingly  soluble  in  boiling  alcohol,  and  melts  at  about 
250°  with  decomposition.  The  triacetyl-diQT\Y2ii\Ye,  C6H3(NPhAc)3, 
crystallises  from  boiling  alcohol  in  microscopic  needles,  melts  at 
172 — 173'',  is  sparingly  soluble  in  cold,  but  very  readily  soluble  in 
hot  alcohol  or  ether.  The  ^W&e?i2:o?/Z-derivative,  C6H3(NPhBz)3, 
crystallises  from  alcoholic  benzene  in  white,  microscopic  needles 
melting  above  300°.  It  is  soluble  in  hot,  but  only  sparingly  soluble 
in  cold  alcohol  or  benzene.  F.  S.  K. 

Disazo-compounds.  By  R.  Nietzki  and  J.  Diesterweg  (JBer.,  21, 
2143 — 2147). — Diazoazobenzene  combines  with  aniline  to  form  a 
yellowish-red  diazoamido-eompound  melting  at  119°.  When  this 
substance  is  dissolved  in  aniline,  mixed  with  aniline  hydrochloride,  and 
kept  for  about  24  hours  at  40 — 50°,  the  greater  part  is  converted  into 
ordinary  amidoazobenzene,  but  a  small  quantity  of  amidodisazobenzene 
is  also  formed.  The  latter  is  isolated  by  precipitating  with  hydro- 
chloric acid,  dissolving  the  precipitate  in  alcoholic  ammonia,  and 
reprecipitating  with  hydrochloric  acid.  The  mixture  of  hydro- 
chlorides is  decomposed  with  alkali  and  the  bases  converted  into  the 
aoetyl-derivatives.  The  acetylamidodisazobenzene,  which  is  more 
sparingly  soluble,  is  separated  from  the  acetyl  amidoazobenzene  by 
partial  recrystallisation  from  alcohol.     The  yield  is  about  1  per  cent. 

Acetylamidodisazobenzene,  PhN2'C6H4-N2*C6H4*NHAc,  crystallises 
from  hot  alcohol  or  glacial  acetic  acid  in  orange-yellow  plates,  melts 
at  227°,  and  gives  a  dark  green  coloration  with  concentrated  sulphuric 
acid. 

Amidodisazobenzene  is  obtained  by  boiling  the  acetyl -derivative  with 
alcoholic  potash.  It  crystallises  in  yellow  plates,  melts  at  170°,  is 
very  sparingly  soluble  in  alcohol,  and  dissolves  in  concentrated 
sulphuric  acid,  forming  a  dark  red  solution  which  turns  a  deep  blue 
when  a  few  drops  of  water  are  added. 

Bisazohenzene,  PhNa'OeHi'NoPh,  is  formed  when  the  amido-deriva- 
tive  is  treated  with  potassium  nitiite  and  sulphuric  acid  in  alcoholic 
solution  and  the  mixture  boiled  for  some  time.  It  crystallises  from 
ether  or  benzene  in  yellowish-red,  well-detined  needles,  melts  at  i>8°, 
and  dissolves  in  concentrated  sulphuric  acid,  forming  a  yellow 
-  solution. 

a-Aniidonajdithalevedisazohenzene,  PhNa'CeUi'Na'CioHfi'NHo,  pre- 
pared by  mixing  solutions  of  diazoazobenzene  hydrochloride  and  «- 
naphthylamine  hydrochloride,  crystallises  from  glacial  acetic  acid  in 
green  plates  which  melt  at  170°,  and  give  a  deep  blue  colour  with 
concentrated  sulphuric  acid.  The  ace/^/^-derivative, 
PhN/CeHi-Na-CoHe-NHAc, 
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crystallises  in  yellowish-red  plates,  melts  at  275°,  and  dissolves  in 
concentrated  sulphuric  acid,  forming  a  green  solution. 

NapJithalenedisazobenzene,  PhN./C6H4*ISr2*OioH7,  prepared  by  treating 
amidonaphthalenedisazobenzene  with  sodiam  nitrite  and  sulphuric 
acid  in  alcoholic  solution  and  boiling  the  mixture,  crystallises  in 
yellowish-brown  plates,  melts  at  143°,  and  gives  a  green  solution  with 
concentrated  sulphuric  acid. 

ji- Amidonaphthalenedisazobenzene,  prepared  similarly  to  the  a-com- 
pound,  crystallises  from  alcohol  in  red  needles,  melts  at  164°,  and 
gives  a  blue  solution  with  sulphuric  acid.  The  ace^?/^-derivative 
crystallises  in  red  plates,  melts  at  2l/6°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  red  colour.  F.  S.  K. 


Carbodiimides  of  the  Aromatic  Series  and  Phenylhydrazine. 

By  R.  Wessel  (Ber.,  21,  2272 — 2278). — Garhodiphenylaminehydrazide^ 
N2HPh!C(NHPh)2,  is  obtained  when  carbodiphenylamide  and  phenyl- 
hydrazine  in  molecular  proportion  are  heated  together  at  120"  for 
half  an  hour.  It  crystallises  from  boiling  alcohol  m  slightly  reddish 
needles,  melts  at  204°,  and  turns  red  on  exposure  to  the  air.  It  is 
readily  soluble  in  boiling  alcohol,  benzene,  chloroform,  &c.,  moderately 
soluble  in  ether,  but  almost  insoluble  in  light  petroleum.  The  salts 
are  colourless  and  crystalline.  The  hydrochloride,  Ci9HisN4,HCl,  crys- 
tallises from  warm  alcohol  in  needles,  and  is  insoluble  in  ether  and 
light  petroleum,  but  readily  soluble  in  water,  dilute  hydrochloric  acid, 
and  boiling  alcohol.  T\iq  jplatinochloride,  (Ci9Hi8N4).,H2PtCl6,  crystal- 
lises from  warm  alcohol  in  yellow,  lustrous  needles,  is  almost 
insoluble  in  water,  and  decomposes  when  heated.  The  sulphate, 
Ci9Hi8N^i,H2S04,  separates  from  alcoholic  ether  in  white,  crystalline 
crusts,  and  is  soluble  in  boiling  alcohol  and  water  but  almost  insoluble 
in  ether. 

Carhodiparatolylaminehydrazide,  N2HPh".C(N'H* 07117)2,  prepared  by 
heating  a  mixture  of  carbodiparatolylimide  with  phenylhydrazine  in 
molecular  proportion  at  160 — 170°,  crystallises  from  warm  alcohol  in 
pale-red  needles,  melts  at  138°,  and  behaves  towards  solvents  like  the 
preceding  compound.  The  platinoohloride,  (C2iH22N4)2,Il2PtCl6,  is  very 
similar  to  the  corresponding  salt  described  above. 

The  compound,  2Cj3HioiS'2,C6H8N2,  is  formed  when  carbodiphenyl- 
aminehydrazide  (1  mol.)  is  heated  at  185"  for  half  an  hour  with 
phenylhydrazine  (1  mol.).  It  separates  from  boiling  alcohol  in  white 
crystals,  melts  at  200°,  is  only  moderately  soluble  in  boiling  alcohol 
or  ether,  more  readily  in  boiling  benzene,  and  insoluble  in  light 
petroleum.  The  hydrochloride,  (C32lIi;8N6)3,4HCl,  ciystallises  in  white 
plates,  and  is  readily  soluble  in  hot  water,  dilute  hydrochloric  acid, 
and  boiling  alcohol.  The  platinoohloride,  (C3>H28N6)3,2H2PlC16,  is 
decomposed  when  gently  heated. 

The  compound,  2Ci5Hi4N2,C6H8N'2j  is  obtained  by  heating  1  mol.  of 
carboditolyiaminehydrazide  with  1  mol.  of  phenylhydrazine  at  190 — 
195".  It  crystallises  from  alcohol  in  plates,  melts  at  163°,  and  is 
only  very  sparingly  soluble  in  boiling  ether.  The  hydrochloridp, 
(0361136^6)3,41101,  separates  from  a  hot  hydrochloric  acid  solution  of 
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the  baRe  in  white  crustR.     The  platinochloride,  (C36H36N6)3,2H2PtCl«, 
is  decomposed  when  heated  gently. 

The  compound  Ci3HooN2,Ci5HuN2,CLH8N2  is  obtained  when  carbo- 
diphenylaminehydrazide  is  heated  with  carhodiparatolylimide.  It 
crystallises  from  boiling  alcohol  in  white  needles,  melts  at  128°,  and 
is  sparing-ly  soluble  in  warm  alcohol  or  ether.  The  I/ydrochloride, 
(C34H32N6)3,4HC1,  crystallises  in  colourless  plates,  and  is  readily  solable 
in  hot  water  and  boiling  alcohol.     The  platinochloride, 

(C3,H32N6)3,2H2PtCl6, 

decomposes  when  heated  gently. 

The  compound  C6H8N2,Ci3HioN2,C7H5NS,  prepared  by  heating 
carbodiphenylaminehydrazide  with  phenyl thiocarbimide  at  190°,  crys- 
tallises from  boiling  alcohol  in  white  needles,  melts  at  175°,  and  is 
moderately  soluble  in  boiling  alcohol  or  ether.  F.  S.  K. 

Action  of  Carbamide  on  Hydrazines.  By  A.  Pinner  (Ber., 
21,  2329 — 2331). — The  compound  obtained  by  heating  phenylsemi- 
carbazide  (Pinner,  this  vol.,  p.  687)  is  diphenylurazine,  C14H10N4O2; 
when  boiled  with  acetic  anhydride  for  a  few  seconds,  it  yields  an 
ace?'?/Z- derivative,  CuHnN402Ac,  which  separates  from  benzene  in 
small,  nodular  crystals  melting  at  173°.  The  diacetyl-deTiYa.t\ve, 
Ci4H,oN402Ac2,  obtained  by  heating  diphenylurazine  with  acetic 
anhydride  and  sodium  acetate,  crystallises  in  stellate  needles,  melts 
at  153°,  and  is  readily  soluble  in  alcohol  and  benzene,  but  insoluble 
in  water  and  light  petroleum. 

Ethyldiphenylurazine,  Ci4HnN402Et,  prepared  by  heating  an  alco- 
holic solution  of  the  urazine  with  potash  (2  mols.)  and  ethyl  iodide 
(2  mols.),  crystallises  in  large,  shining  prisms,  melts  at  137^  and  is 
readily  soluble  in  alcohol,  but  insoluble  in  ether. 

The  constitution  of  diphenylurazine  is  probably  '<C-[^p}..r'r).>ji:j!x^. 

F.  S.  K. 

Xanthogallol.  By  C.  A.  Theurer  {Anvalen,  245,  327—356).— 
Xanthogallol  is  very  stable  towards  oxidising  agents,  and  can  be 
crystallised  from  strong  nitric  acid;  it  is  very  readily  reduced.  When 
heated  at  130°  it  sublimes  with  partial  decomposition. 

When  5  grams  of  xanthogallol  dissolved  in  25  grams  of  glacial 
acetic  acid  is  cooled  and  treated  with  5  grams  of  aniline  diluted  with 
glacial  acetic  acid,  the  compound  Ci8H4Brn06(NHPh)4  is  formed. 
This  crystallises  in  large,  greenish-yellow  prisms  and  melts  at  204 — 
206°. 

The  paratolvidine- derivative,  Ci8H4Brn06(NH*C7H7)4,  is  more  readily 
soluble  in  alcohol  than  the  aniline  compound. 

The  chlorumetlioxy-derivative,  Ci8H4BriiCl303(OMe)3,  is  formed  when 
hydrogen  chloride  is  passed  through  a  cooled  solution  of  4  grams  of 
xanthogallol  in  80  grams  of  methyl  alcohol.  It  crystallises  in  large, 
well-formed,  colourless  crystals,  melts  at  86°,  dissolves  readily  in 
methyl  alcohol,  alcohol,  and  glacial  acetic  acid,  and  is  almost  insoluble 
in  water.  It  does  not  react  with  aniline,  and  is  decomposed  by  dilute 
alkalis. 
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The  cldorethoxy-derivative,  C,8H4Br]iCl303(OEt)3,  crystallises  in 
large  prisms  of  a  vitreous  lustre,  melting  at  75"  ;  it  is  more  difficult  to 
saponify  than  the  methoxy-derivative. 

The  hromometlioxy-derivati^  CiRH4Bru03(OMe)3,  prepared  in  a 
manner  similar  to  the  chloromethoxy-compound,  using  hydrogen 
bromide,  forms  colourless  prisms  melting  at  113°.  When  boiled  with 
dilute  soda,  filtered,  and  treated  with  excess  of  strong  hydrochloric 
acid,  the  compound  C6H2Br402(OMe)3  is  obtained.  The  latter  melts 
at  105",  and  is  very  readily  soluble  in  alcohol,  ether,  glacial  acetic 
acid  and  benzene,  less  soluble  in  ^'ater.  When  dissolved,  in  methyl 
alcohol,  and  the  solution  saturated  v/ith  hydrogen  chloride,  the  com- 
pound C6HBr4Cl(OMe)4  is  formed.  This  forms  large,  hard  prisms  of 
vitreous  lustre,  melting  at  77°. 

The  aniline-derivative  of  xanthogallol,  C6H2Br404Me2*NH2Ph ,  is  ob- 
tained by  treating  the  acid  C6HoBr402(OMe)2  with  aniline ;  it  forms 
white  crystals. 

In  the  preparation  of  the  ethoxy-derivative  from  xanthogallol, 
the  compound  Ci8H4Br]iCl306  is  obtained.  It  forms  large,  yellow 
crystals,  melts  at  104°,  and  dissolves  readily  in  alcohol  and  benzene. 

Trihydroxyxanthogallol  crystallises  with  7  mols.  H2O  in  long, 
matted  needles  melting  at  72°  ;  the  anhydrous  crystals  melt  at  131°. 
The  aniline-derivative,  Ci8H7Brii09(NH2Ph)8,  crystallises  in  small, 
white  needles,  very  readily  soluble  in  alcohol.  The  toluidine-derivative, 
Ci8H7Bru09(NH2-C7H7)8,  forms  small,  white  plates. 

When  xanthogallol  is  suspended  in  water  and  treated  with  soda,  it 
gradually  dissolves,  whilst  the  liquid  becomes  milky  and  gradually 
deposits  a  pulverulent  precipitate  mixed  with  oily  drops.  It  is  extracted 
with  ether,  and  the  oil  so  obtained  dissolved  in  alcohol.  On  evapo- 
rating the  alcohol,  crystals  of  the  hexabo'omodihydrobenzene,  CeHoBre, 
separate.  This  forms  long,  white  prisms,  melts  at  139°,  and  is  sparingly 
soluble  in  alcohol  and  light  petroleum,  more  soluble  in  benzene;  it  is 
very  stable,  and  is  not  attacked  by  alkalis  or  by  sulphuric  and  nitric 
acids.  Alcoholic  potash  acts  on  it,  eliminating  hydrogen  bromide.  The 
alkaline  solution,  from  which  the  neutral  substance  was  extracted, 
contains  the  sodium  salt  of  an  acid.  The  free  acid  forms  slender, 
white  needles,  and  melts  at  124°;  the  barium  salt,  CsHjBraBaOs  4- 
3H2O,  was  prepared. 

Xanthogallol  may  be  considered  as  derived  from  3  mols.  of  tri- 
bromopyrogallol  by  the  elimination  of  3  mols.  H2O  and  addition  of 
2  mols.  of  bromine  and  1  mol.  of  hydrogen  bromide.     It  would  then 

have  the  formula  C6HOBr5<Q,p*'TjQg  *^>0.    This  formula  explains 

the  various  reactions  of  xanthogallol,  and  the  formation  of  deriva- 
tives containing  six  carbon-atoms.  The  constitution  of  these  com- 
pounds and  of  trihydroxyxanthogallol  is  also  discussed. 

N.  H.  M. 

Acetopropylbenzene,  Acetocumene,  and  their  Derivatives. 
By  O.  WiDMAN  (Ber.,  21,  2224 — 2233). — Paracetopropj/lbenzene, 
C6H4Pr«'COMe,  prepared  by  treating  propylbenzene  with  acetic 
chloride  in  presence  of   aluminium  chloride,  is  a  colourless,  mobile 
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liquid  with  a  strong  aromatic  odour.  It  boils  at  259"  (765  mm.),  and 
distils  with  slight  decomposition. 

Paracetocumene,  C6H4Pr^*COMe,  prepared  in  like  manner,  boils  at 
252—254°  (756  mm). 

Acetopropjjlbenzeneoxime,  C6H4Pr*^"CMe!NOH,  obtained  by  warming 
an  al(  oholic  solution  of  acetopropylbenzene  with  hydroxylamine, 
crystallises  from  light  petroleum  in  large,  well-defined,  colourless, 
very  readily  soluble  plates  melting  at  43 — 44^  (sometimes  at  about 
52 — 54°).  The  hi/drazide  crystallises  from  warm,  light  petroleum, 
in  which  it  is  readily  soluble,  in  yellowish,  hexagonal,  axe-shaped 
plates  melting  at  92"  with  decompoi^ition. 

Acetocumeneoxime,  C6H4Pr^'CMe!NOH,  is  obtained,  together  with  a 
small  quantity  of  an  oily,  isomeric  compound,  by  warming  an  alco- 
holic solution  of  acetocumene  with  hydroxylamine.  It  crystallises 
from  light  petroleum  in  rhombic  plates  melting  at  70 — 71°.  The 
hydrazide  crystallises  from  light  petroleum  in  long,  colourless  or 
yellowish,  hexagonal  plates  melting  at  81 — 82°. 

Nitracetopropylbevzene,  [Pi-*"  :  NO2  =  1  :  2],  prepared  by  treating 
acetopropylbenzene  with  a  mixture  of  concentrated  sulphuric  acid 
and  fuming  nitric  acid,  is  a  yellowish  oil.  It  yields  nitro propyl- 
benzoic  acid  when  oxidised  with  alkaline  potassium  permanganate. 

Nifr acetocumene,  [Pr^  :  NO2  =  1  :  2 J,  crystallises  in  quadratic 
prisms  or  domes,  melts  at  49°,  and  is  very  readily  soluble  in  ben- 
zene, but  only  spaiingly  in  light  petroleum.  It  gives  metanitro- 
cuminic  acid  and  nitrohydroxyisopropylbenzoic  acid  when  oxidised 
with  alkaline  permanganate. 

Nitracetopropylhenzeneoxhne,  N02*C6H3Pi'^*CMe!NOH,  crystallises 
in  needles  or  prisms,  melts  at  86°,  and  is  readily  soluble  in  benzene 
and  sparingly  soluble  in  light  petroleum.  It  yields  nitropropyl- 
benzoic  acid  when  oxidised  with  alkaline  potassium  permanga- 
nate. 

Nitracetocnmeneoxime,  NOa'CeHgPr^'CMeiN'OH,  is  a  colourless,  crys- 
talline compound,  melts  at  116 — 117°,  and  is  readily  soluble  in 
warm  benzene,  but  only  sparingly  in  light  petroleum. 

Amidoacetopropylbenzene,  prepared  by  reducing  a  dilute  soda  solu- 
tion of  nitracetopropylbenzeneoxime  with  ferrous  sulphate,  crystal- 
lises in  yellow  prisms,  melts  at  116 — 117°,  and  is  readily  soluble  in 
alcohol  and  benzene,  but  almost  insoluble  in  boiling  light  petroleum. 

Amidoacetocumeneoxime,  prepared  in  like  manner,  crystallises  from 
light  petroleum  in  prisms  melting  at  95°. 

Nitracetopropylbenzenehydrazide,  NOa'CeHaPi-^'CMelNaHPh,  crystal- 
lises from  alcohol  in  slender,  red  needles,  melts  at  138 — 139°,  and 
is  sparingly  soluble  in  boiling  alcohol. 

Nitracetocumenehydrazide  melts  at  138°. 

Acetopropylbenzene  is  only  very  slowly  oxidised  by  warm  potas- 
sium permanganate,  but  in  alkaline  solution  oxidation  takes  place 
extremely  rapidly.     Terephthalic  acid  is  formed  in  both  cases. 

Propylbenzoic  acid  is  best  prepared  by  boiling  3  grams  of  aceto- 
propylbenzene with  100  c.c.  of  nitric  acid,  sp.  gr.  1'07,  for  about 
10  hours.  The  product  is  distilled  with  steam,  the  distillate  neutral- 
ised with  potash  and  evaporated;  the  acid  is  then  precipitated  with 
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hydrochloric  acid  and  crystallised  from  a  mixture  of  benzene  and 
light  petroleum.  F.  S.  K. 

Benzene-derivatives    of   High    Molecular    Weight.     By    F. 

Krafft  (Ber.,  21.  22G5 — 2271). — The  best  source  for  pure  palmitic 
acid  is  Japanese  wax ;  3  parts  of  the  wax  are  saponified  with  a 
solution  of  1  part  of  potash  in  1  part  of  water,  the  acid  precipitated 
with  hydrochloric  acid,  and  rectified  once  or  twice  in  a  partial  vacuum. 
The  silver  salts  of  the  higher  fatty  acids  can  be  readily  obtained  in 
a  pure  and  crystalline  condition  by  mixing  an  alcoholic  ammoniacal 
solution  of  the  acid  with  a  similar  solution  of  silver  nitrate ;  on  add- 
ing water  the  salt  separates  in  small  plates.  Pentadecyl  phenyl 
ketone  (compare  F.  Kralft,  Abstr.,  1887,  252)  emits  light  when  cut 
or  broken. 

Pentadecyl  paratolyl  ketone,  Ci5H3i*CO*C6H4Me,  prepared  by  gradually 
adding  aluminium  chloride  to  a  cooled  mixture  of  1  part  of  palmitic 
chloride  and  2  parts  of  toluene,  and  heating  the  mixture  very  slowly 
until  it  begins  to  boil,  crystallises  from  alcohol  in  needles,  melts  at 
6u°,  and  boils  at  262°  (16  mm.  pressure).  It  yields  paratoluic  acid 
when  boiled  with  nitric  acid,  sp.  gr.  1'12,  for  several  hours,  and  when 
broken  or  rubbed  emits  bluish-green  sparks  of  great  intensity. 

Heptadecyl  paratolyl  ketone,  Ci7H35*GU*C6H4Me,  prepared  in  like 
manner  from  stearic  chloride  and  toluene,  melts  at  67°,  boils  at  278° 
(15  mm.  pressure),  and  is  sparingly  soluble  in  cold  alcohol,  but  more 
readily  in  ether  and  benzene.  It  yields  paratoluic  acid  when  oxidised 
with  nitric  acid,  and  emits  light  when  cut  or  broken. 

Pentadecyl  xylyl  ketone,  CisHai'CO'CeHaMea,  prepared  in  like  manner 
from  metaxylene  and  palmitic  chloride,  melts  at  37°,  boils  at  268 — 
269°  (15  mm.  pressure},  and  yields  xylylic  acid,  melting  at  126°,  and 
fatty  acid  when  boiled  with  nitric  acid. 

Pentadecyl  para7iisyl  ketone,  Ci5H3i'CO*C6H4'OMe,  obtained  from  pal- 
mitic chloride  and  auisoil,  melts  at  70'5'',  boils  at  279 — 280°  (15  mm. 
pressure),  and  yields  anisic  acid  when  oxidised  with  nitric  acid.  It 
IS  converted  into  the  corresponding  phenol  when  melted  with  potash 
and  a  little  water. 

Peidadecyl paraphenetyl  ketone,  CisHsi-CO'CsHi'OEt,  prepared  from 
palmitic  chloride  and  phenetoil,  melts  at  69°,  boils  at  288 — 289° 
(15  mm.  pressure),  and  crystallises  from  cold  alcohol,  in  which  it  is 
sparingly  soluble,  in  shining  plates.  It  yields  paraethoxy benzoic 
acid  when  oxidised  with  dilute  nitric  acid. 

Pentadecyl  dhnethylresorcyl  ketone,  Ci5H3i'CO'C6H3(OMe)2,  prepared 
by  gradually  adding  aluminium  chloride  to  a  mixture  of  dimethyl- 
resorcinol  and  palmitic  chloride,  and  heating  the  mixture  extremely 
slowly  from  40°  to  100°,  crystallises  from  hot  alcohol  in  plates,  melts 
at  63-5°,  and  boils  at  289—290°  (15  mm.  pressure).  F.  S.  K. 

New  Aromatic  Diketone.  By  H.  v.  Pechmann  and  H.  Muller 
(Per.,  21,  2119— 2\20). —Methijl  phenyl  diketone,  COMe-COPh,  pre- 
pared from  a-nitrosopropiophenone  by  the  action  of  dilute  acids, 
forms  a  yellow  oil  heavier  than  water.  It  boils  at  214°,  distils  with 
steam,   and  the  vapour   has    a   very  penetrating   odour.     x-Nitroso- 
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propiophene  is  obtained  by  V.  Meyer's  method  from  ethyl  methyl- 
ben  zoylacetate.     It  crystallises  in  white  needles  melting  at  113°. 

N.  H.  M. 
Action  of  Amyl  Nitrite  on  Nitrosoketones.    By  O.  Manassk 
{Ber.,  21,  2176—2177).— BenzoyJacetyl,  COPh-COMe,  is  formed  when 
nitrosoethyl  phenyl  ketone  is  heated  with  about   1^  mols.  of  amyl 
nitrite.     It  is  a  yellowish  oil.  F.  S.  K. 

Nitrotoluic  Acids.  B7  S.  N'iementowski  and  B.  Rozaxskt  (Ber., 
21,  1992— 1999).— Orthonitroparatoliiic  acid,  [COOH  :  NO,  :  Me  = 
I  :  2  :  4],  is  best  prepared  by  heating  orthonitroparatolunitrile  with 
concentrated  hydrochloric  acid  at  about  195''.  The  yield  is  82  percent. 
It  crystallises  from  boiling  water  in  long,  tolerably  thick,  yellowish 
needles,  melts  at  161",  and  is  almost  insoluble  in  cold,  and  sparingly 
soluble  in  hot  water  ;  it  is  soluble  in  ether,  benzene,  and  chloroform, 
and  very  readily  soluble  in  alcohol.  When  heated  above  its  melting 
point,  it  sublimes,  without  decomposition,  in  snow-white,  very  slender, 
concentrically  grouped  needles.  The  ammonium  salt  crystallises  in 
needles  or  plates,  which  are  very  readily  soluble  in  water.  Lead 
acetate,  ferric  chloride,  and  mercuric  nitrate  give  precipitates  with  a 
solution  of  the  ammonium  salt.     The  silver  salt, 

I^Os'CeHsMe-COOAg, 

crystallises  in  concentrically  grouped  needles  which  are  sparingly 
soluble  in  boiling  water  and  insoluble  in  alcohol  and  cold  water.  The 
bariu7n  salt,  (C8H6N04)2Ba  +  411^0,  crystallises  in  nacreous  leaves,  and 
loses  the  whole  of  its  water  at  135°;  it  is  very  sparingly  soluble  in 
water  and  rather  sparingly  soluble  in  alcohol.  The  calcium  salt, 
(C8H6N04)2Ca,  crystallises  in  well-defined  yellowish  prisms,  and  is 
more  sparingly  soluble  in  water  than  the  barium  salt.  The  copper 
salt  with  1  mol.  H2O  crystallises  in  small,  bluish-green  scales,  is 
almost  insoluble  in  cold  water  and  alcohol,  and  sparingly  soluble  in 
boiling  water.  All  the  salts  of  orthonitroparatoluic  acid  explode 
when  heated  on  platinum  foil. 

Orthonitroparatoluylamide,  obtained  by  heating  the  nitrile  with  an 
excess  of  potash,  crystallises  from  boiling  benzene  or  light  petroleum 
in  long,  slender  needles,  melts  at  153",  is  readily  soluble  in  alcohol, 
and  soluble  in  water,  methyl  alcohol,  and  boiling  ether.  It  yields 
orthonitroparatoluic  acid  when  heated  with  concenti*ated  hydro- 
chloric acid.  Metahomoanthranilic  acid  (Niementowski,  this  vol., 
p.  837)  is  produced  when  orthonitroparatoluic  acid  is  reduced  with 
tin  and  hydrochloric  acid.     The  yield  is  46  per  cent.  F.  S.  K. 

Derivatives  of  Ethyl  Benzoylacetate.  By  R.  Stierlin  (Ber., 
21,  2120— 2125).— When  ethyl  benzoylacetate  (1  mol.)  is  treated 
with  dilute  potash  (1  mol.)  and  the  resulting  potassium  compound  dis- 
solved in  much  water,  cooled,  and  an  aqueous  solution  of  diazobenzene 
chloride  added,  a  brown  oil  separates,  which  is  extracted  with  ether. 
The  oil  solidifies  when  kept  to  a  half-solid  mass.  It  crystallises  from 
alcohol  in  honey -coloured,  lustrous  prisms,  melts  at  65°,  is  very  soluble 
in  alcohol,  ether,  and  benzene,  but  not  in  water.     The  new  compound 
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has  the  formula  Ci7Hi603^2,  and  is  probably  a  hydrazone  of  the  con- 
stitution NHPh-N:CBz-COOEt.  The  free  acid,  CsHi^NA,  obtained 
by  heating  the  ethyl  salt  in  a  water-bath  with  dilute  potash  from 
three  to  four  minutes,  filtering,  and  acidifying  the  well-cooled  filtrate 
with  sulphuric  acid,  crystallises  from  dilute  alcohol  in  slender,  yellow 
needles  of  a  satiny  lustre.  It  melts  at  142°,  dissolves  very  readily  in 
alcohol,  ether,  and  benzene,  but  not  in  water.  The  salts  are  bright 
yellow.  When  the  ethyl  salt  is  heated  for  a  long  time  with  dilute 
])otash,  the  compound  COPh-CH!N-NHPh  is  formed.  This  crystal- 
lises in  lustrous,  yellow  plates,  melts  at  129*^,  and  dissolves  very 
readily  in  alcohol,  ether,  and  benzene,  sparingly  in  hot  water.  The 
crystals  have  a  peculiar  odour. 

The  next  homologue  of  the  above  acid  is  prepared  from  paradiazo- 
toluene  chloride  and  ethyl  benzoylacetate.  It  crystallises  in  slender, 
yellow  needles  of  a  silky  lustre,  and  melts  at  169 — 170°.  The  ketone, 
COPh-CHiN-NH-CfiHiMe,  crystallises  in  yellowish-brown  plates,  melts 
at  122 — 123°,  and  dissolves  readily  in  ether  and  benzene. 

From  ethvl  benzoylacetate  and  paranitrodiazobenzene  chloride  the 
ethyl  salt,  Nb.;C6H4-NH-N:CBz-COOEt,  was  prepared.  It  forms  very 
lustrous,  yellow  plates,  melts  at  114°,  and  dissolves  readily  in  ether, 
alcohol,  and  benzene. 

When  the  condensation-product  from  ethyl  benzoylacetate  and 
diazobenzene   chloride    is    treated  with   phenylhydrazine    acetate,    a 

py7'azole-derivativej  <^^.pp,_>C!N*NHEt,  is  obtained.     This  forms 

r3d  crystals  melting  at  169°,  readily  soluble  in  alcohol  and  benzene. 
Warm  aqueous  soda  dissolves  it  slowly  with  decomposition. 

Ethyl  benzoylacetate  seems  to  react  with  phenylhydrazinesulphonic 
acid  and  sodium  acetate  in  a  similar  manner.  N.  H.  M. 

Condensation  of  Ethyl  Benzoylacetate  with  Succinic  Acid. 
By  R.  FiTTiG  and  A.  Schloesser  (Ber.,  21,  2133— 2137).— A  com- 
pound, COOEt-C<^Qj'^>CH-COOH,  is  formed  when  ethyl  ben- 
zoylacetate and  sodium  succinate  react  in  presence  of  acetic  anhydride. 
It  crystallises  in  short  needles,  melts  at  112*5°,  and  is  sparingly 
soluble  in  water. 

PhenytJironic  acid,  CioHioOo,  is  obtained  when  the  preceding  com- 
pound is  treated  with  baryta-water.  It  crystallises  from  hot  water, 
in  which  it  is  rather  easily  soluble,  in  long,  silky  needles,  melts  at 
192°,  and  yields  a  diethyl  salt  which  is  identical  with  that  obtained 
from  the  preceding  compound,  and  can  be  converted  into  the  pre- 
ceding compound  by  treating  it  carefully  with  alcoholic  potash. 
When  heated  above  its  melting  point,  phenythronic  acid  yields  car- 
bonic anhydride,  phenylmethylfurfuran,  and  a  monobasic  acid,  phen- 
uvinic  acid,  C12H10O3,  which  crystallises  in  long  needles,  melts  at 
144 — 145°,  and  is  insoluble  in  cold,  and  only  sparingly  soluble  in  hot 
water.  F.  S.  K. 

Constitution  of  the  Compound  obtained  by  Acting  on  Tri- 
methylpyrogallol  with   Nitric  Acid.      By   W.   Will   {Ber.,  21, 
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2020— 2026).— Methyl  galJate,  C6H2(OH)3-COOMe[COOMe:  (0H)3  = 
1:3:4:5],  crystallises  from  ether,  melts  at  192°  with  evolution  of 
gas,  and  is  readily  soluble  in  water  and  alcohol. 

Methyl  triinethylgallate,  C6H2(OMe)3*COOMe,  obtained  by  heatinof 
the  preceding  compound  with  methyl  iodide,  methyl  alcohol,  and 
potash,  is  a  colourless,  crystalline  compound  which  melts  at  81°  and 
boils  at  274—275°. 

Trimethyl gallic  acid,  C6H"2(OMe)3-COOH,  crystallises  from  ether  or 
water  in  needles  and  melts  at  167'*. 

Methyl  pyrogallocarhoxylaie,  C6H2(OH)3-COOMe  [COOMe:  (0H)3  = 
1  :  2  :  3:4],  crystallises  from  water  in  long,  shining,  colourless 
needles  which  lose  their  water  (2^  mols.)  below  100°,  and  melt  at 
151—152°. 

Methyl  trimethylpyrogallocarhoxylate,  C6H2(OMe)3*COOMe,  is  a 
colourless  oil,  boils  at  281°,  and  is  insoluble  in  water  and  dilute 
alkalis.  Trimethyl  pyrogallocarhoxylic  acid,  CeHaCOMeja'COOH,  sepa- 
rates from  ether  in  shining  crystals  melting  at  99°. 

Propyltrimethylpyrogallol,  C6H2(C3H7)(OMe)3,  prepared  by  treating 
propylpyrogallol  with  methyl  iodide,  methyl  alcohol,  and  potash,  is  a 
colourless  oil,  boils  at  164°,  and  is  readily  soluble  in  alcohol  and 
ether,  but  insoluble  in  water.  When  warmed  with  concentrated  nitric 
acid,  it  yields  dimethoxyquinone  melting  at  149°  (?),  and  when  boiled 
with  potassium  permanganate  it  yields  trimethylgallic  acid. 

The  dimethoxyquinone  formed  by  the  action  of  concentrated  nitric 
acid  on  trimethylpyrogallol  is  therefore  a  deriyative  of  tetrhydroxy- 
benzene  [(0H)4  =  1:3:4:5].  F.  S.  K. 

Gallic  Acid  and  Tannin.  By  C.  Bottinger  (Annalen,  246, 
124 — 128). — When  a  solution  of  the  purest  commercial  tannin  is 
boiled  with  sodium  acetate  and  pheny {hydrazine  hydrochloride,  a 
yellow  coloration  is  produced  which  is  followed  by  a  precipitate. 
This  is  due  to  the  presence  of  a  small  quantity  of  an  impurity  which 
closely  resembles  tannin,  and  is  absorbed  by  hide.  W.  C.  W. 

Cocatannic  Acid.  By  C.  J.  H.  Warden  (Pharm.  J.  Tram.,  18, 
985 — 987). — From  the  leaves  of  Erthi/roxylon  coca,  grown  in  India, 
the  author  extracted  cocatannin,  C17H22O10,  by  treatment  with  alcohol 
containing  one-sixtieth  of  sulphuric  acid.  The  substance,  after  puri- 
fication, presented  itself  as  a  mass  of  minute  filiform  crystals  of  a 
yellow  colour,  without  taste  or  odour,  and  soluble  in  water,  alcohol, 
or  ether.  The  hot  aqueous  solution  has  an  acid  reaction,  and  gives 
no  coloration  with  ferrous  salts,  but  with  ferric  salts  a  greenish 
coloration.  The  solid  acid  is  easily  soluble  in  alkalis,  yielding  yellow 
solutions.  The  aqueous  solution  does  not  precipitate  gelatin.  The 
acid  appears  to  be  bibasic,  and  closely  allied  to  quercitrin. 

R.  R. 

Hydrophthalic  Acid.      By  A.  v.  Baeyer  (Ber.,  21,  2271—2272). 

— The  author  is  investigating  the  hydrophthalic  acids,  and  has  found 
that  Graebe  and  Born's  hydrophthalic  acid  is  a  mixture  of  several 


ORGANIC  CHEMISTRY.  1091 

snbstancoR.  A  crystalline  diliydro-acid  was  obtnined  wliicli  yields  a 
mixture  of  several  tetrahydro-acids  when  boiled  with  sodium  amalgam 
and  w^ater.  These  acids  are  very  readily  transformed,  to  some  extent, 
into  isomeric  compounds.  Terephthalic  acid  also  exists  in  forms 
which  very  readily  undergo  intramolecular  change,  so  that  the  hydro- 
derivatives  of  benzenedicarboxylic  acids  exist  in  two  kinds  of  mutually 
convertible  isomeric  forms,  the  one  depending  on  the  geometric 
position  of  the  carboxyl-groups,  the  other  on  the  position  of  the 
double  binding.  F.  S.  K. 

Dichloroterephthalic  Acid  and  Dichlorodihydroterephthalic 
Acid.  By  S.  Levy  and  A.  Andreocci  (Ber.,  21,  1959 — 1964;  compare 
this  vol.,  p.  840). — Paradichloroterephthalic  acid,  purified  by  sublima- 
tion, melts  at  305—306°. 

Barium  paradichloroterephthalate,  (C8ll2Cl204)Ba  -}-  4H2O,  crystal- 
lises in  slender  needles,  and  is  very  readily  soluble  in  water.  The 
silver  salt,  CeH.ClaCCOOAg^,  is  insoluble  in  water,  and  becomes  rose- 
coloured  when  exposed  to  light. 

Methyl  paradichloroterephthalate,  C6H2Cl2(COOMe)2,  crystallises 
from  methyl  alcohol  in  colourless,  nacreous  plates  melting  at  131 — 
132°. 

NitroparadicTilorotereplitJialic  acid,  T«r02'C6HCl2(COOH)2,  is  obtained 
in  the  preparation  of  dichloroterephthalic  acid  {loc.  cit.).  It  crystal- 
lises from  water  in  yellowish  needles,  and  is  readily  soluble  in  alcohol 
and  ether.  When  heated,  it  becomes  more  intensely  yellow  at  about 
180°,  turns  brownish -black  at  about  205°,  and  melts,  with  rapid 
evolution  of  gas,  at  225 — 226°.     The  ammonium  salt, 

N02-C6HCl2(COONH4)2, 

crystallises  from  water,  in  which  it  is  very  readily  soluble,  in  orange- 
red  needles.  The  calcium  salt  cryytallises  in  orange-red  needles,  and 
is  rather  easily  soluble  in  water. 

Methyl  nitroparadichloroterephthalate,  N02*C6HCl2(COOMe)2,  crys- 
tallises from  dilute  methyl  alcohol  in  small,  colourless,  shining  leaves, 
and  melts  at  207 — 208°  to  a  brownish-red  liquid,  which  is  decomposed 
on  further  heating. 

Paradichlorodihydroterephthalic  acid  (loc.  cit.)  is  oxidised  at  once 
by  alkaline  permanganate,  and  yields  dihydroterephthalic  acid  when 
treated  with  sodium  amalgam.  F.  S.  K. 

The   Reduction-products  of  Terephthalic  Acid.     By  A.   v. 

Baeyer  (Annalen,  245,  138—190 ;  see  this  vol.,  p.  1069). 

Action  of  Ethyl  Sodiomalonate  on  Tribromodinitrobenzene. 

By  C.  L.  Jackson  and  W.  S.  Robinson  {Bar.,  21,  2034— 2035).— £-^7/^ 
hromodinitro-phenylmalonate,  (N02)2C6H.2Br-CH(COOEt)2,  is  prepared 
by  adding  an  alcoholic  solution  of  ethyl  sodiomalonate  to  tribromodi- 
nitrobenzene dissolved  in  ether.  After  two  to  three  hours,  the  whole 
is  filtered,  treated  with  dilute  sulphuric  acid,  again  filtered,  and  heated 
on  a  water-bath  to   get  rid  of    the   ether;    on  cooling,  the  residue 
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deposits  crystals  of  the  new  compound.  It  forms  flat,  pale-jellow 
needles,  melts  at  75°,  and  dissolves  readily  in  the  usual  solvents  except 
water,  in  which  it  is  insoluble.     The  sodium- derivativef 

C6H2Br(NO,)2-CNa(COOEt)2, 

is  red,  and  dissolves  in  water,  alcohol,  and  ether. 

Tribromodinitrobenzene  also  reacts  with  ethyl  sodacetoacetate. 

N.  H.  M. 

Reissert's  Pyranilpyroinlaotone,  Pyranilpyroic  and  Anil- 
succinic  Acids.  By  R.  Anschutz  {Annalen,  246,  115 — 123). — 
The  anilosuccinic  acid  which  Reissert  (this  vol.,  p.  694)  obtained  by 
the  oxidation  of  pyranilpyroic  (mesaconilic)  acid  is  in  reality  oxanil- 
acetic  acid.  The  dihydropyranilpyroic  acid  and  dihydropyranilpyro- 
lactone  derived  from  pyranilpyroic  acid  are  identical  with  the  anilide 
and  anilic  acid  of  pyrotartaric  acid.  W.  C.  W. 

Phenoldicarboxylic  Acids.  By  E.  Lippmann  and  F.  Fleissner 
(Monatsh.,  9,  296 — 307). — When  orthohydroxyquinoline  (80  grams), 
potassium  xanthate  (90  grams),  and  sufficient  absolute  alcohol  to 
form  a  stiff  paste,  are  heated  for  24  hours  in  a  water-bath,  the 
mixture  becomes  red,  and  solidifies  on  cooling  to  a  hard  mass  from 
w^hich  hydroxy quinolinecavhod'dliionic  acid,  HO'CeHgN'CSSH,  may  be 
readily  isolated.  It  forms  very  small  red  crystals  which  melt 
with  decomposition  at  180°,  is  only  very  sparingly  soluble  in  water, 
alcohol,  ether,  benzene,  and  carbon  bisulphide,  but  dissolves  readily  in 
alkalis,  forming  a  red  solation.  The  ammonium  and  barium  salts  are 
both  only  sparingly  soluble  in  water.  On  oxidising  the  acid  with 
alkaline  permanganate,  quinolinic  acid  melting  at  231°  is  formed ; 
hence  the  CSSH-group  is  attached  to  the  benzene  and  not  to  the 
pyridine  ring  of  the  nucleus. 

When  the  dithio-acid  is  heated  with  mercuric  chloride,  it  loses 
sulphur  and  forms  a  new  hydroxy quinolinecarboxylic  acid  crystallising 
in  slender,  lustrous  needles,  containing  1  mol.  of  water,  and  melting 
at  256°  with  liberation  of  carbonic  acid  and  formation  of  ortho- 
hydroxyquinoline. The  acid  is  more  soluble  in  water  than  in  alcohol, 
and  only  traces  of  it  are  dissolved  by  ether,  benzene,  and  chloroform. 
Ferric  chloride  colours  its  aqueous  solution  a  deep  brownish-red,  and 
ferrous  sulphate  in  concentrated  solutions  precipitates  the  ferrous 
salt  in  the  form  of  a  brown  crystalline  mass.  The  hydrochloride 
crystallises  in  small,  white  needles  containing  2-^  mols.  of  water.  The 
])otassium  salt  forms  very  pale-yellow  needles,  the  barium,  silver,  and 
mercury  salts  are  not  characteristic,  and  the  platinochloride  is  so 
unstable  as  to  be  readily  decomposed  by  water. 

Resorcinolcarhodithionic  acid,  C6H3(OH)2*CSSH,  is  obtained  by 
heating  a  mixture  of  absolute  alcohol  and  equivalent  parts  of  potas- 
sium xanthate  and  resorcinol.  It  forms  bright  yellow  needles -melt- 
ing at  131°,  and  dissolves  in  hot  water  with  partial  decomposition 
and  evolution  of  hydrogen  sulphide.  It  does  not  lose  its  sulphur 
when  heated  with  mercuric  chloride,  bub  potash  readily  converts  it 
into  what  seems  to  be  a  mixture  of  two  isomeric  dihydroxybenzoic 
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acids  (resorcylic  acids)  which  decomposes  at  200°,  but  when  heated 
ill  sealed  tubes  melts  at  216°.  Ferric  chloride  turns  the  aqueous 
solution  red,  but  the  colour  disappears  on  adding  excess  of  soda. 

G.  T.  M. 
Anilinetrisulphonic   Acid.     By   Gr.  T.   Hartshorn   and   0.   L. 
Jackson  {Be7\,  21,  2032—2033). — Anilinetrisulphonic  acid^ 

NH2-C6H2(S03H)3, 

is  prepared  by  heating  potassium  /3-anilinemetadisulphonate  with 
sulphuric  acid,  or  aniline  with  an  excess  of  sulphuric  acid  and  the 
calculated  amount  of  potassium  sulphate,  in  a  dish  until  the  mixture 
begins  to  carbonise.  It  crystallises  from  water  in  flat,  lustrous  prisms 
readily  soluble  in  hot  water  ;  when  heated,  it  blackens  and  decrepitates 
but  does  not  melt.  The  dipotassium  salt  (with  3  mols.  HgO)  crystal- 
lises in  thin  needles;  the  barium  salt,  NH2-C6H2*S03H(S206Ba)  + 
3-|-H20,  and  the  lead  salt,  which  forms  silky  needles,  are  described. 

N.  H.  M. 
Phenacyl  Compounds.  By  W.  Staedel  (Ber.,  21,  2196—2199). 
— Indoles  can  be  easily  obtained  from  phenacylanilides.  When 
methyl phenacylanilide  is  warmed  with  zinc  chloride,  a  compound 
C15II13N — probably  methylphenylindole — is  obtained.  It  crystallises 
in  shilling  prisms  or  plates,  melts  at  ]  01 — 102°,  and  is  readily  soluble 
in  alcohol  or  benzene,  but  only  sparingly  in  light  petroleum.  It 
distils  without  decomposition,  and  its  alcoholic  solution  colours  pine- 
wood  moistened  with  hydrochloric  acid  dark  red.  When  heated  with 
methyl  iodide  and  methyl  alcohol,  it  yields  a  solid  compound  which 
behaves  like  a  dihydroquinoline.  The  picraie  crystallises  in  red 
needles.  Methylphenacylanilide  is  completely  decomposed  when 
boiled  with  aniline  for  several  hours  with  formation  of  methylaniline 
and  a  crystalline  compound,  the  properties  of  which  agree  with  those 
of  2-phenyliodole.  F.  S.  K. 

Aldine  Formation.  By  E.  Braun  and  Y.  Meter  (Ber.,  21, 
194i7 — 1949). — When  esoamidoacetophenone  hydrochloride  is  dissolved 
in  water  free  from  air,  precipitated  with  ammonia  free  from  air,  and 
the  precipitate,  after  keeping  for  some  time,  washed  in  an  atmosphere 
of  hydrogen  and  then  without  dryinof  dissolved  in  hydrochloric  acid, 
a  solution  of  the  original  hydrochloride  is  obtained.  But  if  the 
precipitate  is  dried  in  an  atmosphere  of  hydrogen  at  110°,  it  becomes 
to  a  great  extent  insoluble  in  hydrochloric  acid,  and  after  crystallising 
from  boiling  alcohol  it  yields  a  considerable  quantity  of  isoindble 
(compare  this  vol.,  p.  700).  If  this  same  precipitate  is  washed  in 
absence  of  air,  and  dried  in  a  partial  vacuum,  a  crystalline  powder  is 
obtained  which  is  partly  soluble  in  hydrochloric  acid,  and  contains 
11*9  per  cent,  of  nitrogen. 

When  isonitrosomethyl  ethyl  ketone  is  reduced  with  stannous 
chloride  and  hydrochloric  acid,  a  solution  is  obtained  which  does  not 
contain  tetramethylaldine  (loc.  dt.).  If  the  solution  is  freed  from 
tin  by  means  of  hydrogen  sulphide,  evaporated,  and  the  residue 
extracted  with  alcoholic  ether,  a  deliquescent  salt  is  obtained.  This 
salt    forms    a    platinochloride   which   is    totally   different   from   the 
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platinocWoride  of  tetramethylaldine,  and  it  yields  tetramethylaldine 
when  treated  with  alkali. 

A  base  is  formed  when  benzil  monoxime  is  rednced  with  stannous 
chloride  and  hydrochloric  acid  ;  it  is  a  colourless  crystalline  compound, 
insoluble  in  ether,  &c.,  but  readily  soluble  in  dilute  hydrochloric  acid, 
and  different  in  all  respects  from  tetrapheiiylaldine.  It  contains 
6'4!6  per  cent,  of  nitrogen.  A  solution  of  its  hydrochloride  can  be 
evaporated  without  undergoing  change  (loc.  cit.).  F.  S.  K. 

Orthodinitrostilbene.  By  C.  A.  Bischoff  {Ber.,  21, 2071—2078). 
— Orthodinitrostilbene,  C14H10N2O4,  is  prepared  by  heating  a  solution  of 
17  grams  of  orthonitrobenzyl  chloride  in  50  grams  of  warm  98  per 
cent,  alcohol  with  a  solution  of  5'6  grams  of  potash  in  56  grams  of 
alcohol.  When  cold,  the  crystals  are  washed  with  90  per  cent,  alcohol. 
It  is  then  several  times  extracted  with  boiling  glacial  acetic  acid,  and 
the  insoluble  portion  crystallised  from  chloroform,  from  which  ifc 
separates  in  long,  bright  yellow  needles  melting  at  196°.  The  acetic 
acid  solution  deposits  crystals  of  varying  melting  point;  in  preci- 
pitating the  last  mother-liquor  with  water,  and  repeatedly  crystallising, 
the  precipitate  from  glacial  acetic  acid,  washing  with  alcohol  and 
water,  short,  slightly  grey  needles  are  obtained  which  melt  at  126°. 
Both  compounds  are  orthodinitrostilbene ;  to  the  former  (m.  p.  196°), 
which  is  the  chief  product,  the  name  of  transorthodinitrostilbene  is 
ascribed,  and  to  the  latter,  cis-orthodinitrostilbene.  This  takes  up 
bromine  without  evolution  of  hydrogen  bromide,  yielding  a  bromo- 
compound  melting  at  215°. 

Transorthodinitrostilbene  is  insoluble  in  water,  very  sparingly 
soluble  in  alcohol,  ether,  and  light  petroleum,  more  soluble  in  benzene 
and  carbon  bisulphide;  when  treated  with  bromine,  it  yields  the  di- 
hroniide,  Ci4HioN304Br2.  This  crystallises  in  thin,  yellowish  plates 
resembling  bismuth  nitrate,  melts  at  226°,  and  dissolves  sparingly  in 
hot  acetone  and  ethyl  acetate ;  it  is  more  sparingly  soluble  than  the 
bromine-derivative  of  the  cis-compound. 

Attempts  were  made  to  obtain  a  reaction  between  ethyl  sodio- 
chloromalonate  and  orthodinitrostilbene  dibromide  analogous  to  that 
described  by  Conrad  (Abstr.,  1881,  168)  between  the  former  com- 
pound and  benzyl  chloride,  but  without  success. 

Orthonitramidostilbene,  C14H12N2O3,  is  obtained  by  heating  the 
dinitro-compound  with  alcoholic  ammonium  sulphide  for  10  hours  at 
100°.  It  is  amorphous,  and  has  no  definite  melting  point,  and  is 
soluble  in  ether  and  alcohol.  N.  H.  M. 

Azo-dyes  from  Orthodiamidostilbene.  By  C.  A.  Bischoff 
(Ber.,  21,  2078—2084). — Orfhodiamidostilbene,  C14HUN2,  is  prepared 
by  treating  an  intimate  mixture  of  the  dinitro-derivative  and  granu- 
lated tin  with  hydrochloric  acid  (sp.  gr.  1'19),  and  after  half  an  hour 
heating  the  mixture  on  a  water-bath  ;  the  temperature  rises  suddenly 
to  110°.  In  10  minutes,  the  reaction  is  complete,  and  on  cooling  the 
stannochloride  separates.  The  free  base  crystallises  in  large,  thin 
prisms  of  a  golden  lustre  and  melts  at  176°  ;  the  alcoholic  solution  shows 
violet-blue    fluorescence.      The    hydrochloride    forms    concentrically 
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grouped  needles,  sparingly  soluble  in  water ;  the  sulphate  crystallises 
in  long  prisms  ;  the  plaHnochloride  is  a  yellow  powder.  The  base  is 
diazotised  by  treating  16'8  grams  with  40  c.c.  of  hydrochloric  acid 
(sp.  gr.  =  1*145),  and  diluting  to  2  litres.  ^50  c.c.  of  this  solution  is 
diazotised  at  a  time  with  the  corresponding  amount  of  nitrite. 

The  tetrazo-compound  was  treated  in  the  usual  manner  with — (1) 
Salicylic  acid  ;  (2)  Bayer's  sodium  naphtholsulpbonate  ;  (3)  SchaefPer's 
sodium  napbtholsulphonate ;  (4)  a-naphthylaminesulphonic  acid ; 
(5)  sodium  naphtholdisulphonate  (R.  salt),  each.  2  mols.  The  diazo- 
compound  was  treated  with  the  following  compounds,  and  then 
further  diazotised — (6)  1  mol.  of  a-naphthylaminesulphonic  acid 
and  1  mol.  resorcinol ;  (7)  1  mol.  of  R.  salt  and  1  mol.  of  a-naphfchyl- 
aminesulphonic  acid ;  (8)  1  mol.  of  R.  salt  and  1  mol.  of  phenol. 
The  compound  obtained  under- (4),  C2H2[C6Ht-N2-CioH5-NH2(S03H)]2, 
was  converted  into  a  tetrazo-derivative,  treated  with  2  mols.  of 
a-napbthylaminesulphonic  acid,  again  tetrazotised  and  treated  with. 
2  mols.  of  a-naphthylarainesulphonic  acid  ;  in  this  way,  the  compound 
aH2[C6H4-]S-2-CioH5(S03H)-N2-C,oH5(S03H)-N-2-OioH5(S03H)-NH2]2is 
obtained. 

Tables  are  given  showing  the  properties  and  reactions  of  the  dyes. 

N.  H.  M. 

Action  of  Heated  Copper  on  a  Mixture  of  the  Vapours  of 
Phenol  and  Carbon  Bisulphide.  By  T.  Carnelley  and  J,  Dunn 
(Ber.,  21,  2005 — 2009). — Diphenylene  ketone,  isomeric  with  ordinary 
diphenylene  ketone,  is  formed  when  phenol  and  carbon  bisulphide  are 
passed  over  heated  copper,  but  the  greater  portion  of  the  phenol  is 
undecomposed.  The  ketone  crystallises  from  alcohol  in  white  needles 
or  leaves,  melts  at  83°,  is  sparingly  soluble  in  cold,  more  readily  in 
hot  alcohol.  It  is  readily  soluble  in  glacial  acetic  acid,  insoluble  in 
water,  is  not  oxidised  when  boiled  with  dilute  nitric  acid,  and  is 
extremely  stable  towards  oxidising  agents. 

The  6romme-derivative,  Ci3H7BrO,  prepared  by  treating  a  carbon 
bisulphide  solution  of  the  ketone  with  bromine,  crystallises  from 
alcohol  in  shining  scales  melting  at  104°. 

The  m/^ro-derivative,  prepared  by  heating  the  ketone  with  strong 
nitric  acid  at  170°,  melts  at  220 — 230°,  and  is  insoluble  in  alcohol  and 
water. 

When  the  ketone  is  reduced,  a  compound  is  obtained,  which  crystal- 
lises from  alcohol  in  angular  plates,  melts  at  79 — 80°,  and  is  mode- 
rately soluble  in  hot,  but  only  sparingly  in  cold  alcohol.  The  com- 
position of  this  compound  is  probably  C45H30O2,  or  C45H32O0. 

F.  S.  K. 

Benzilorthocarboxylic  Acid.  By  C.  Geaebe  and  P.  Juillard 
(Ber.,  21,  2003 — 2005). — Benzilorthocarhoxylic  acid, 

COPh-CO-CeHi-COOH, 

is  formed  when  desoxybenzoincarboxylic  acid  is  oxidised  with  alkaline 
potassium  permanganate.  The  reaction-product  crystallises  from  hot 
water  or  dilute  alcohol,  either  in  dazzling  white,  or  in  pale-yellow 
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crystals,  and  sometimes  both  varieties  occur  together.  The  yellow 
colour  is  not  due  to  any  impurity ;  when  the  white  crystals  are  heated 
at  11-5 — 125'^,  they  are  converted  into  the  yellow  variety.  Both  modi- 
fications melt  at  14r5°,  and  are  anhydrous.  The  white  crystals  are 
obtained  when  the  yellow  ones  are  dissolved  in  alkali  and  precipitated 
with  acids. 

BenzhydroldicarhoxyUc  acid,  C00H-CPh(0H)-C6Hi-C00H,  is 
formed  when  benzilorthocarboxylic  acid  is  warmed  with  alkalis.  It 
is  readily  soluble  in  alcohol,  benzene,  and  ether,  sparingly  soluble  in 
water,  and  is  converted  into  phenyl  phthalide  when  heated.  It  has 
no  definite  melting  point ;  when  placed  in  a  bath  at  80 — 90°  it  melts, 
and  is  at  once  decomposed.  The  potassium  salt  crystallises  with 
2  mols.  H2O.  F.  S.  K. 

Action    of   Citraconic    Acid    on    Naphthylamine.      By    T. 

MoEAWSKi  and  M.  Glaser  {Monatsh.,  9,  284—295). — a.-Naplit}iylamine 
citraconate  is  formed  when  solutions  of  a-naphthylamine  and  citra- 
conic acid  dissolved  in  benzene  are  brought  together  in  molecular 
proportions.  It  forms  colourless  needles,  which  turn  yellow  on  expo- 
sure to  light,  melt  at  99°,  and  decompose  at  100". 

^-Naphthylamine  citraconate  is  formed  when  alcoholic  solutions  of 
/9-naphthylamine  and  citraconic  acid  are  mixed  in  molecular  propor- 
tions and  allowed  to  evaporate  at  low  temperatures.  It  crystallises 
in  pale-yellow  needlps,  which  melt  at  173 — 174°,  with  loss  of  water. 

Gitracon-a-naphthil,  CioH7'N'!C5H402,  is  most  conveniently  prepared 
by  heating  together  molecular  proportions  of  citraconic  acid  and 
a-naphthylamine  in  sealed  tubes  at  140 — 150°  for  half  an  hour. 
Crystallised  from  hot  alcohol,  it  forms  beautiful  yellow  plates,  which 
melt  at  142 — 143°,  and  boil  at  360°  with  partial  decomposition.  The 
corresponding  /3-naphtliylamine  compound  is  prepared  in  a  similar 
way,  and  much  resembles  its  isomeride.  It  crystallises  from  most  of 
the  ordinary  solvents  in  very  small  needles. 

On  brominating  1  mol.  of  the  a-compound  dissolved  in  acetic  acid 
with  2  mols.  of  bromine,  the  dibromo-derivative,  a-CioH6Br*N!C5H3Br02, 
is  formed;  this  crystallises  in  pale-yellow  prisms,  and  melts  at  199^. 
The  corresponding  dibromo-y3-derivative  forms  yellow  needles  melt- 
ing at  181°.  G.  T.  M. 

Action  of  Ammonium  Sulphide  on  some  Dinitro-com- 
pounds.  By  E.  Heim  {Ber.,  21,  2301— 2309).— D2m7ropAe«?/Z-«- 
naphthylamine  is  obtained  by  heating  bromodinitrobenzene  (1  mol.) 
with  a-naphthylamine  (1  mol.)  in  alcoholic  solution  (compare  Heim, 
this  vol.,  p.  48d).  It  crystallises  fi'ora  glacial  acetic  acid  or  absolute 
alcohol  in  orange-red  needles,  melts  at  190  5°,  is  very  readily  soluble 
in  benzene,  toluene,  acetone,  and  chloroform,  but  insoluble  in  water. 
It  dissolves  in  alcoholic  potash,  yielding  a  dark-red,  and  in  concen- 
trated sulphuric  acid,  forming  a  dark-blue  solution. 

Nitroamidophenyl-oL-naphthylamine,  prepared  by  reducing  the  pre- 
ceding compound  with  ammonium  sulphide  in  alcoholic  solution, 
crystallises  from  alcohol  or  acetic  acid  in  dark-yellow  needles,  melts 
at  145 — 147°,  and  is  very  readily  soluble  in  alcohol,  glacial  acetic  acid, 
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cliloroform,  warm  benzene,  and  toluene,  moderately  soluble  in  ether, 
and  sparingly  in  hot  water.  It  dissolves  in  concentrated  sulphuric 
acid,  forming  a  dark  blue  solution,  from  which  water  precipitates 
brown  flocks.  The  amido-group  is  in  the  ortho-position  to  the  imido- 
group. 

NitrazoimidopJienyl-oi-naphthijlamine,  CioH.q'1^ <C,^^___ ;\r^>  ^^  ^^" 

tained  by  treating  an  alcoholic  solution  of  the  preceding  compound 
with  hydrochloric  acid  and  ethyl  nitrite.  It  crystallises  from  hot 
absolute  alcohol,  in  which  it  is  only  sparingly  soluble,  in  cinnamon- 
brown,  shining  needles,  melts  at  182°,  is  readily  soluble  in  acetone 
and  chloroform,  moderately  soluble  in  benzene,  toluene,  and  hot  glacial 
acetic  acid,  sparingly  in  ether  and  carbon  bisulphide,  and  insoluble 
in  water.  It  dissolves  in  concentrated  sulphuric  acid,  forming  a  dark- 
green  solution,  from  which  it  is  precipitated  unchanged  by  water,  as 
is  also  the  case  with  the  solution  in  hot  alcoholic  potash. 

Nitrop/ienophenanthrazine,  C30H11N3O2,  is  obtained  by  heating  nitro- 
phenyleneorthodiamine  with  a  glacial  acetic  acid  solution  of  phenan- 
thraquinone.  It  melts  at  251°,  and  at  a  higher  temperature  sublimes 
in  slender,  yellow  needles,  with  only  slight  decomposition.  It  is  inso- 
luble in  water,  very  sparingly  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  moderately  soluble  in  acetone,  and  readily  in  chloroform, 
and  boiling  benzene  or  toluene.  It  gives  a  purple-red  solution  with 
concentrated  sulphuric  acid,  but  on  adding  water  the  colour  changes 
to  orange,  and  finally  yellow  flocks  are  precipitated. 

Amidophenophenanthrazine,  melting  at  179°,  is  identical  with  the 
compound  obtained  by  Witt  (Trans.,  1886,  401)  from  phenanthra- 
quinone  and  a  solution  of  reduced  chryso'idine. 

Nitroethenylortliophenylenediamine,  C6H3(N02)<C-^jj^CMe,  is  ob- 
tained when  nitro-orthophenylenediamine  is  heated  for  four  hours  at 
190°  with  acetic  anhydride.  It  crystallises  in  yellowish-brown,  well- 
defined  needles  containing  water,  which  is  given  off  at  120°.  It  melts 
at  216°,  is  readily  soluble  in  alcohol,  benzene,  chloroform,  acids,  and 
hot  water,  and  moderately  soluble  in  ether. 

Nitroamidodimethylaniline,  CsHuNsO?,  prepared  by  reducing  dinitro- 
dim  ethyl  aniline  with  alcoholic  ammonium  sulphide,  crystallises  from 
boiling  water  in  orange-yellow  needles,  melts  at  68°,  and  is  sparingly 
soluble  in  hot  water,  but  readily  soluble  in  ordinary  organic  solvents, 
and  in  dilute  mineral  acids.  It  distils  in  small  quantities  with  steam 
or  alcohol  vapour,  but  soon  decomposes  in  aqueous  or  alcoholic 
solution.  It  is  not  changed  by  heating  with  alcoholic  potash,  and 
yields  a  crystalline  ace^?/?- derivative.  Paranitrodimethyl aniline  is 
obtained  when  an  alcoholic  solution  of  the  preceding  compound  is 
treated  with  hydrochloric  acid  and  ethyl  nitrite.  F.  S.  K. 

Phenylhydrazine-derivatives  of  Hydroxynaphthaquinone. 
By  T.  ZiNCKE  and  H.  Thelen  (J?er.,  21,  2'lQQ}—220^).—Benzaldis' 
hydroxynapUhaquinone,OKP\i{Q,,^B.S)'>:OIL)-lOB.:  CHPh  =  2  :  3],  is 
readily  obtained  by  heating  1  part  of  hydroxynaphthaquinone  with 
1  part  of  benzaldehyde  and  2 — 3  parts  of  alcohol  at  1U0°  for  some 
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hours.  It  crystallises  from  dilute  acetic  acid,  or  from  a  mixture  of 
benzene  and  light  petroleum  in  small,  bright-yellow  needles,  melts  at 
211 — 214°,  and  is  readily  soluble  in  alcohol,  glacial  acetic  acid,  ether, 
chloroform,  and  benzene,  but  almost  insoluble  in  light  petroleum. 
When  warmed  with  phenylhydrazine  in  alcoholic  solution,  it  yields 
the  same  compound  (C39H28N4O4)  as  is  obtained  from  hydroxynaphtha- 
qiiinone  hydrazide  and  benzaldehyde  (Abstr.,  1884,  1359). 
Bthylidenedishydroxynaphthaquinonehydrazide^ 

CHMe[CioH40(N2HPh)-OH]2, 

prepared  by  heating  an  alcoholic  solution  of  hydroxynaphthaqninone- 
hydrazide  with  acetaldehyde,  crystallises  from  chloroform  or  aniline 
in  small,  dark-red  needles,  melts  at  258°  with  decomposition,  and  is 
sparingly  soluble  in  hot  benzene  or  hot  acetic  acid,  but  almost  inso- 
luble in  alcohol. 

Acetone  and  hydroxynaphthaquinonehydrazide  yield  a  condensation 
product,  which  crystallises  from  chloroform  in  reddish-yellow  needles  ; 
it  melts  at  245 — 250°,  and  is  readily  soluble  in  alcoholic,  but  insoluble 
in  aqueous  alkali.  F.  S.  K. 

Terpenes.  By  0.  Wallace  (Annalen,  245,  241 — 278 ;  compare  this 
vol.,  p.  60). — Pinene  nitroso chloride,  CioHi6,NOCl,  is  prepared  by  mixing 
14  c.c.  of  pinene,  20  c.c.  of  amyl  nitrite,  and  34  c.c.  of  glacial  acetic 
acid  ;  to  each  6  c.c.  of  this  mixture,  which  is  well  cooled,  3  c.c.  of  a  mix- 
ture of  equal  volumes  of  hydrochloric  (33  per  cent.)  and  acetic  acids 
is  gradually  added,  so  that  the  blue  colour  produced  disappears  each 
time  before  the  addition  of  fresh  acid.  The  nitrosohromide,  CioHifi,NOBr, 
is  obtained  by  very  gradually  adding  7  c.c.  of  60  per  cent,  hydrobromic 
acid  diluted  with  10  c.c.  of  alcohol  to  a  well-cooled  mixture  of  14  c.c. 
of  oil  of  turpentine,  20  c.c.  of  amyl  nitrite,  and  20  c.c.  of  alcohol.  It 
melts  at  91 — 92°,  and  resembles  the  nitrosochloride.  Pinene  nitroU 
piperidine,  CioHigNO-CoNHio,  prepared  by  heating  the  nitrosochlo- 
ride with  an  excess  of  pure  piperidine,  melts  at  118 — 119°;  the 
hydrochloride  is  sparingly  soluble.  Camphene  could  not  be  made  to 
combine  with  nitrosyl  chloride. 

Limonene  nitrosochloride  is  also  readily  prepared  by  the  method 
given  for  the  pinene-derivative ;  the  /^^/c^roc/i/oWc^e,  CioHi6,NOCl,HCl, 
melts  at  118 — 114°.  Limonene  nitrosohromide,  CioHi6,^O^v,  melts  at 
90-5^.  Limonene  niirosate,  CioHi6,NO(ON02),  is  formed  when  a  mix- 
ture of  equal  volumes  of  limonene  and  amyl  nitrite  is  cooled  and 
treated  with  J  vol.  of  glacial  acetic,  1  mol.  of  nitric  acid  (sp.  gr.  = 
1*395)  ;  it  was  not  purified  or  analysed.  Lim,onene  hydrochloride, 
CioHnCl,  is  prepared  by  adding  100  c.c.  of  limonene  to  a  mixture  of 
100  c.c.  of  fuming  hydi'ochloric  acid  (38  per  cent.)  and  100  c.c.  of 
glacial  acetic  acid,  heating  the  whole  for  some  hours  at  70°,  pouring 
it  into  water,  and  distilling  in  a  vacuum.  It  is  dextrorotatory.  Sp. 
gr.  =  0-98°.  Mol.  refraction  =  49-86.  It  boils  at  90°  in  a  vacuum, 
but  when  kept  the  boiling  point  is  much  higher.  Hydrochloro- 
limonene  nitrosate,  CioHi7Cl,NO(ONOo),  is  obtained  by  the  action  of 
60  per  cent,  nitric  acid  on  a  mixture  of  limonene  chloride  and  amyl 
nitrite ;  it  is  identical  with  the  compound  obtained  by  Maissen  from 
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limoTiene  (Joe.  cit.).  The  nitrosochloride,  CioHnCljNOCl,  prepared 
from  the  chloride  in  a  manner  similar  to  the  nitrosochloride  from 
limonene,  melts  at  109°.     Hydrochlorolimonene  nitrolanilide, 

Ci„Hi,Cl-NO-NHPh, 

is  formed  when  13  grams  of  the  nitrosate,  CioHi7Cl,N"204,  is  treated 
with  9  grams  of  aniline  and  40  c.c.  of  alcohol;  it  melts  at  135 — 136°. 
Hydrochlorolimonene  nitrolparatoluidide,  CioHnCljNO'NH'CeHiMe, 
prepared  like  the  anilide,  crystallises  with  1  mol.  EtOH  in  well- 
formed  octahedra,  melting  at  135° ;  when  free  from  alcohol,  it  melts 
at  145 — 146°.  When  a  mixture  of  13  grams  of  the  hydrochloro- 
nitrosate,  6  grams  of  dimethylaniline,  and  50  c.c.  of  alcohol  is  heated, 
the  compound  CioHi7Cl,NO*OEt  is  formed.  It  separates  from  its 
alcoholic  solution  in  well-foimed  crystals  melting  at  144 — 145°.  If 
methyl  alcohol  is  used  instead  of  ethyl  alcohol,  the  compound 
CioHnCljNO-OMe,  crystallising  in  well-formed  prisms  melting  at  139° 
is  obtained.  All  the  derivatives  obtained  from  the  hydrochloronitros- 
ate  yield  non-chlorinated  compounds  when  boiled  with  alcoholic 
potash. 

Dipentene  dichloride  is  readily  prepared  by  passing  hydrogen 
chloride  over  (not  into)  dipentene  diluted  with  \  vol.  of  glacial  acetic 
acid.  The  nitrosochloride,  CioHi6,NOCl,  is  obtained  by  shaking  a  well- 
cooled  mixture  of  6  c.c.  of  pure  dipentene,  6  c.c.  of  methyl  alcohol, 
and  9  c.c.  of  amyl  nitrite  with  7  c.c.  of  fuming  hydrochloric  acid, 
which  is  gradually  added.  It  melts  at  101 — 102°,  and  is  optically 
inactive.  It  is  converted  by  alcoholic  potash  into  the  compound 
C10H15NO  (isomeric  with  carvoxime),  which  melts  at  92 — 93°,  dis- 
solves very  sparingly  in  boiling  water,  more  readily  in  hot  alcohol,  and 
is  optically  active.  Goldschmidt  and  Kisser  obtained  (Abstr.,  1887, 
925)  by  the  action  of  dilute  sulphuric  acid  on  isocarvoxime  a  com- 
pound of  the  formula  CioHisNO,  melting  at  94°.  Dipentene  nitrol- 
piperidine,  CioHi6,NO*C5NHio,  crystallises  from  alcohol  in  colourless 
needles  melting  at  153—154°.  The  nitrosate,  CioHi6,NO(ON02),  is 
prepared  by  adding  3'5  grams  of  nitric  acid  (sp.  gr.  =  1-395)  to 
5  grams  of  dipentene,  4  grams  of  amyl  nitrite,  and  2  c.c.  of  glacial 
acetic  acid  previously  cooled.  Alcohol  is  added  until  a  clear  solution 
is  formed,  and  then  water  until  just  turbid.  It  is  then  left  for  some 
hours  in  a  freezing  mixture.  It  crystallises  in  lozenge-shaped  plates, 
melts  at  84°  with  decomposition,  and  dissolves  very  readily  in  benzene. 
When  heated  with  alcoholic  potash,  the  nitroso-compound  melting  at 
93°  is  formed.     The  hydrochloride,  CinHi6,N204,HCl,  was  prepared. 

Sylvestrene  nitrosochloride,  CioHi6,NOCl,  melts  at  106 — 107°,  and 
dissolves  very  readily  in  chloroform.     It  is  strongly  dextrorotatory. 

Terpinene  benzoyl isonitrosite,  CioH,5(0]SrO),NO*COPh,  is  prepared  by 
adding  20  grams  of  benzoic  chloride  to  30  grams  of  terpinene  nitro- 
site,  and  300  c.c.  of  dry  ether,  and  keeping  the  whole  in  a  closed 
vessel  for  some  days.  It  crystallises  from  alcohol  in  plates  melting 
at  77 — 78°.  It  is  probable  that  terpinene  nitrosite  is  a  nitroso-com- 
pound, NO'CioHis'ONO,  and  that  in  presence  of  reagents  it  has  a 
tendency  to  go  over  into  an  isonitroso- compound.  N.  H.  M. 
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Cheken  Leaves.  By  F.  Weiss  (Pharm.  J.  Trans.,  18, 1051—1053). 
— The  most  important  constituent  of  cheken  leaves  (Myrtus  chekev.) 
is  an  ethereal  oil  of  greenish-yellovs*  colour  and  pleasant  odour,  which 
on  slow  evaporation  leaves  5  per  cent,  of  a  resinous  matter.  The  oil 
is  not  changed  by  cold,  and  is  miscible  with  ether,  chloroform,  and 
absolute  alcohol  in  all  proportions.  Its  specific  gravity  is  0'8075  at 
15°,  and  polarisation  [oi'jj  =  +23'5°.  Its  chief  constituent  is  a 
fluorescent  hydrocarbon,  CioHis ;  boiling  point,  156°  (uncorr.) ; 
sp.  gr.  =  0*8635  at  15°  ;  rotatory  polarisation,  [a]j  =  31'28°,  identical 
with  Wallach's  pinene.  A  second  portion  containing  oxygen  yields 
with  bromine  brick-red  crystals  of  cineol  dibromide  (Wallach), 
and  is  therefore  cineol.  The  third  portion  is  a  dense  yellow  oil, 
smelling  strongly  of  cheken.  From  the  leaves,  after  separation  of  the 
ethereal  oil,  the  author  obtained  by  extraction  with  alcohol,  &c., 
several  principles,  which,  after  isolation  by  processes  described  in  the 
paper,  he  examined,  and  has  described  as  cheherione,  C40H44O8,  an 
indifferent  substance,  melting  at  203 — 204°,  and  resisting  ordinary 
reagents ;  chehenic  acid,  C12H11O3,  melting  at  224 — 225°,  and  forming 
yellow,  easily  dc^composed  compounds  with  bases  ;  cheken  hitter,  an 
intensely  bitter  substance,  with  unpleasant  odour,  but  without  toxic 
properties  ;  cTiekevetin,  yellow-green,  acicular  crystals,  CnHvOe  +  H2O, 
which  form  bright  green-coloured  solutions  with  alkalis,  changing 
to  blue- violet,  and  finally  to  onion-peel  red.  This  colouring  principle 
is,  the  author  believes,  allied  to  the  quercetin-group.  R.  R. 

Apiole.  By  G.  Ciamictan  and  P.  Silber  (Ber.,  21,  2129—2133).— 
Apiolaldehyde  (compare  this  vol.,  p.  847)  is  best  obtained  from 
isapiole  by  treating  the  latter,  in  a  glacial  acetic  acid  solution,  with 
chromic  acid,  the  yield  being  35  to  40  per  cent. 

Acetyl  apiolaldoxime,  CgHgOiCCHiNO'COMe)  (he.  cit.),  crystallises 
from  alcohol  in  long,  shining  prisms,  melts  at  128 — 129° ;  it  is  soluble 
in  hot  alcohol  and  ether,  but  only  sparingly  soluble  in  hot,  and 
almost  insoluble  in  cold,  water.  It  gives  the  same  colour  reaction 
with  sulphuric  acid  as  apiolaldoxime  (loc.  cit.). 

Bihromapione,  C9H8Br204,  prepared  by  warming  a  glacial  acetic  acid 
solution  of  apiolic  acid  or  apiolaldehyde  with  an  excess  of  bromine, 
crystallises  from  alcohol  in  prisms  or  needles,  melts  at  99 — 100°,  and 
gives  the  sulphuric  acid  reaction.  It  is  readily  soluble  in  ether,  ethyl 
acetate,  warm  alcohol,  and  glacial  acetic  acid,  but  sparingly  soluble  in 
warm,  and  almost  insoluble  in  cold  water. 

From  its  behaviour  when  heated  with  hydrlodic  acid,  apiolio  acid 
probably  contains  two  methoxy- groups. 

A  m/ro-compound,  probably  CgHgNoO?,  is  formed  when  apiolic  acid 
is  nitrated;  it  crystallises  in  long,  flat,  yellow  needles,  melts  at  118°, 
and  is  soluble  in  ether,  alcohol,  and  acetic  acid,  but  insoluble  in  water 
and  aqueous  alkalis.  F.  S.  K. 

Cubebin.  By  C.  Pomeranz  (Monatsh.,  9,  323 — 326 ;  compare  this 
vol.,  p.  162). — When  cubebin  is  oxidised  with  permanganate  in  alkaline 
solution,  it  yields  piperonylic  acid,  and  may  therefore  be  regarded  as 
a  compound  derived  from  the  group  CH2!Oo!C6H4,  in  which  one  of 


ORGANIOj  CHEMISTRY.  1101 

the  atoms  of  hydrogen  in  the  benzene  nucleus  is  replaced  by  the  group 
C4H6O.  By  the  action  of  benzoic  chloride  on  cubebin,  hydrogen 
chloride  is  liberated,  and  an  aton|  of  hydrogen  in  the  C3H5O -group  is 
displaced  by  benzoyl,  hence  the  oxygen  is  present  in  the  form  of 
hydroxyl.  From  the  benzoyl-derivative,  benzoic  acid  may  be  readily 
regenerated  by  hydrolysis.  Cubebin,  therefore,  has  the  constitution 
H^CiC^aHa-CsH^-OH  [O2  :  C3H5O  =1:2:4].  Cx.  T.  M. 

Organic  Compound  which  Hydrogenises  Sulphur  in  the 
Cold.  Bj  J.  DE  Rey-Patlhade  (Compt.  rend.,  106,  1683—1684).— 
Dried  yeast  suspended  in  its  own  volume  of  alcohol  of  86°,  and 
agitated  frequently  for  two  days  in  a  closed  flask,  yields  a  limpid 
yellowish  liquid  with  an  acid  reaction.  If  sulphur,  moistened  with 
alcohol,  is  introduced  into  this  solution,  hydrogen  sulphide  is  evolved. 
When  yeast,  triturated  with  sulphur,  is  introduced  into  a  solution  of 
sugar,  carbonic  anhydride  and  hydrogen  sulphide  are  evolved,  as 
Dumas  previously  observed. 

The  action  of  this  substance  is  greater  at  35 — 40°  than  at  the 
ordinary  temperature,  but  if  the  alcoholic  solution  is  heated  to  70° 
and  cooled,  it  becomes  turbid  and  loses  its  power  of  producing 
hydrogen  sulphide.  The  same  change  takes  place  slowly  at  the 
ordinary  temperature.  The  power  of  hydrogenising  sulphur  also 
gradually  disappears  if  fresh  yeast  is  suspended  in  solutions  of 
acids  or  alkalis,  or  is  triturated  with  neutral  salts.  Water  or  ether, 
agitated  with  fresh  yeast,  acquires  no  such  power. 

Fresh  animal  tissues,  macerated  with  their  own  weight  of  alcohol  of 
86°,  yield  a  solution  which  gives  no  hydrogen  sulphide  with  snlphur. 
If,  however,  the  residue  is  triturated  with  sulphur,  hydrogen  sul- 
phur is  given  off  in  considerable  quantity.  It  follows  that  the  sub- 
stance, to  which  the  author  gives  the  name  philotMon,  exists  in 
animal  tissues  in  a  form  different  from  that  in  w^hich  it  exists  in  yeast. 
It  stands  to  sulphur  in  the  same  physiological  relation  as  hgemoglobin 
to  oxygen,  that  is  to  say,  it  renders  it  soluble  aud  assimilable. 

C.  H.  B. 

Philothion.  By  J.  de  Rey-Patlhade  (Compt.  rend.,  107,  43—44). 
— Philothion  (preceding  Abstract)  is  formed  in  the  life  processes  of 
yeast,  and  when  the  latter  is  treated  with  various  reagents,  its  death 
always  precedes  the  destruction  of  the  philothion.  Concentrated 
methyl  alcohol  readily  extracts  it  from  yeast.  A  current  of  air 
passed  through  an  alcoholic  solution  for  two  hours  causes  no  appre- 
ciable decomposition  of  philothion. 

Philothion  exists  in  white  of  egcr  and  in  fresh  sheep's  blood,  but  not 
in  lamb's  bile  or  human  urine.  It  occurs  to  some  extent  in  plants, 
and  is  found,  for  example,  in  the  tips  of  young  shoots  of  asparagus. 
It  does  not  exist,  however,  in  the  young  seeds  of  beans  and  peas. 

C.  H.  B. 

Oxyazoles   and   their   Derivatives.     By  M.  Lewt  {Ber.,    21 
2192 — 2196  (compare  this  vol.,  p.  55). — Phemjlmethyloxijazole, 

.  N:cPh     Q 
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is  formed  when  chloracetone  is  heated  with  2  mols.  of  benzamide 
for  about  two  hours.  It  is  a  colourless  oil,  boils  at  238 — 241°,  turns 
yellow  on  exposure  to  the  air,  and  is  soluble  in  strong  acids.  The 
platinochloride,  (CioH9NO)2,H2PtCl6  +  2H2O,  crystallises  from  dilute 
hydrochloric  acid  in  bright  yellow,  slender  needles,  melting  at  170°. 

Methylphenylimidazole^  "^(^HTM  ^■^■^'    ^^   obtained   by   heating 

the  preceding  compound  with  an  excess  of  concentrated  alcoholic 
ammonia  at  220 — 280°.  It  crystallises  from  aqueous  alcohol  in  long, 
white  needles,  melts  afc  158 — 159°,  and  is  very  readily  soluble  in 
strong  alcohol  or  benzene,  but  only  sparingly  in  ether  and  cold 
water.  It  distils  slowly  with  steam,  and  when  heated  alone  distils 
with  partial  decomposition.  The  hydrochloride,  CioHioN2,HCl,  crys- 
tallises from  hot  water  in  long,  slender,  white  needles,  which  melt  at 
242°  with  decomposition.  The  platinochloride,  (CioH]oN2)2,H2PtCl6  + 
2H2O,  crystallises  from  hot  water  in  large,  yellow,  flat  prisms,  melting 
at  210—212°  with  decomposition.  F.  S.  K. 

Hydantoins.  By  A.  Pinner  (Ber.,  21,  2320— 2329).— The  meta- 
pyrazolone-derivatives  described  by  Pinner  and  Lifschiitz  (Abstr., 
1887,  1054),  must  be  regarded  as  derivatives  of  hydantoin. 

OHPh'PO 

ot-Phenylhydantdin      (phenylmetapyrazolone),      "^vfr-ro ^^-S» 

separates  in  long,  white  needles,  melting  at  178°,  when  145  grams  of 
benzaldehydecyanhydrin  are  heated  at  100°  with  60  grams  of  carb- 
amide, the  product  washed  with  ether,  and  the  residual  nitriie 
warmed  with  dilute  hydrochloric  acid  for  15  minutes.  If,  however, 
the  nitriie  is  heated  with  concentrated  hydrochloric  acid  for  several 
hours  the  phenylhydantoin  separates  in  plates,  melting  at  178°. 
Uoth  kinds  of  crystals  retain  their  specific  form  when  recrystallised 
from  water. 

The  salt,  C9H7KN2O0,  separates  in  small,  white  needles  when  the 
crystalline  plates  are  dissolved  in  concentrated  alcoholic  potash 
(1  mol.)  and  the  solution  kept.  It  is  sparingly  soluble  in  alcohol, 
but  readily  soluble  in  water,  and  the  crystalline  plates  melting  at 
178°  are  again  obtained  when  a  concentrated  aqueous  solution  is 
precipitated  with  hydrochloric  acid.  It  is  converted  into  the 
potassium  salt  of  pseudophenylhydantoin  when  recrystallised  from 
alcohol. 

The  potassium  salt  of  pseudophenylhydantoin,  C9II7N2O2K,  separates 

ill   slender,  white  needles,  when  phenylhydantoin   is   boiled  with  an 

alcoholic   solution   of   potash  (2  mols.) ;    it   is   almost    insoluble   in 

water. 

CHPh'CO 
Pseudophenylhydantoin^  ^r\.n(^\j\  !>^H)  is  obtained  by  treating 

an  aqueous  solution  of  the  potassium  salt  with  hydrochloric  or  acetic 
Rcid.  It  is  crystalline,  insoluble  in  water  and  alcohol,  and  decom- 
poses when  heated  above  300°,  but  does  not  melt. 

The  conversion  of  phenylhydantoin  into  the  pseudo-form  does  not 
take  place  in  aqueous,  but  only  in  alcoholic  solution,  and  is  best 
carried  out  very  slowly,  and  at  the  ordinary  temperature,  as  a  little 
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phenylamidoacetic  acid  is  formed  when  the  solation  is  heated.  Pheiiyl- 
hydantoin  is  also  partially  converted  in  the  pseudo-form  when 
hydrogen  chloride  is  passed  into  an  alcoholic  solution  for  a  long 
time. 

Methylphenylhydantom,  <CMTT.nr) >NMe,  is  obtained  by  heating 

an  absolute  methyl  alcoholic  solution  of  phenylhydanto'in  with  potash 

(1   mol.)  and    methyl  iodide.      It  crystallises   from   alcohol  in  long 

needles,  melts  at  161 — 162°,  is  sparingly  soluble  in  cold  alcohol  and 

dilute  alkalis,  but  readily  in  hot  alcohol. 

Ethi/lphenylhyda7ito'in,    prepared    in   like   manner,     separates    from 

water  in   an  oily  condition,   but  soon  solidifies  to  compact,  shining 

prisms  melting  at  94°.     It  is  readily  soluble  in  alcohol,  ether,  benzene, 

and  dilute  alkalis,  moderately  soluble  in  hot,  but  only  sparingly  in  cold 

water.     It   yields  barium    carbonate,   ethyl  amine,  and  phenylamido- 

acetic  acid,  when  heated  with  an  excess  of  baryta- water,  thus  proving 

the  constitution  assigned  to  phenylhydantoin. 

PTTPh'PO 
Ethylpseudophenylhydantoin,  ^r).n/]siTj\  ]>NEt,  separates  when  a 

dilute  alkaline  solution  of  ethyl  phenylhydantoin  is  kept  for  some  time. 
It  is  also  obtained  by  heating  a  dilute  alcoholic  solution  of  pseudophenyl- 
hydanto'in  with  potash  (1  mol.)  and  ethyl  bromide.  It  crystallises  in 
white  needles,  is  sparingly  soluble  in  alcohol,  ether,  benzene,  and 
boiling  amyl  alcohol,  and  insoluble  in  water.  When  heated  above 
800°,  it  decomposes,  but  does  not  melt,  and  it  yields  equal  quantities 
of  ammonia  and  ethylamine,  together  with  phenylhydroxyacetic  acid, 
when  heated  with  an  excess  of  baryta-water.  This  reaction  shows 
that  pseudophenylhydanto'in  has  the  constitution  given  above. 

a-FhenylhydanMc  acid,  NHa'CO-NH-CHPh-COOH,  is  obtained 
when  phenylhydantoin  is  boiled  with  baryta-water  until  the  solution 
commences  to  become  turbid.  It  crystallises  from  water  in  colourless 
prisms,  is  sparingly  soluble  in  cold,  but  readily  in  hot  water,  and 
melts  at  178°  with  evolution  of  carbonic  anhydride  and  ammonia. 
When  pseudophenylhydantoin  is  heated  with  baryta-water  until  the 
solution  is  distinctly  turbid,  it  yields  small  quantities  of  ammonia, 
carbonic  anhydride,  and  phenylhydroxyacetic  acid,  but  the  greater 
portion  remains  unchanged. 

The  ace^^Z-derivative  of  phenylhydantoin  crystallises  from  benzene 
in  small  needles,  melts  at  145°,  is  readily  soluble  in  alcohol,  moderately 
soluble  in  benzene,  sparingly  in  ether,  and  insoluble  in  water.  It  is 
readily  saponified  by  soda.  F.  S.  it. 

Higher  Homologues  of  the  Synthetical  Pyridines  and 
Piperidines.  By  A.  Jacckle  {Aywalen,  246,  32 — 52). — The  ethylic 
salt  of  normal  propyllutidinehydrodicar  boxy  lie  acid, 

C5NH,Me,Pr«(COOEt)2, 

is  obtained  by  adding  normal  butaldehyde  (1  mol.)  to  a  mixture  of 
alcohol  and  ethyl  acetoacetate  (2  mols.),  in  which  ammonia  (1  mol.)  is 
dissolved.  The  ethereal  salt  melts  at  118°,  crystallises  in  prisms, 
and  dissolves   freely   in  alcohol  and   ether.      The  alcoholic  solution 
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yields  eihyl  normal  propylluHdinedicarhoxylate,  C6NMe2Pi^(COOEt)5, 
on  oxidation  with  nitrous  acid.  This  substance  is  an  oily  liquid, 
boiling  at  308°.  The  platinochhride,  (Ci6H,3N04)2,H2PtCl6,  forms 
orange-coloured  prisms  and  melts  at  187°.     The  free  acid, 

C5:N'Me2Pi-(COOH)2  +  H^O, 

is  freely  soluble  in  hot  water  and  melts  at  211 — 212°.  The  anhydrous 
acid  melts  at  247°.  When  heated  with  lime,  it  yields  normal  propyl- 
lutidine,  CsNHsMeaPr,  boiling  at  193 — 196°  under  a  pressure  of 
718  mm.     The  hydrochloride  and  platinochloride  are  crystalline. 

Ethyl  liexyllutidinehydrodicarhoxylate,  prepared  by  the  action  of 
ammonia  on  ethyl  acetoacetate  and  oenanthol,  crystallises  in  prisms  of 
a  yellow  colour,  and  melts  at  54°.  Ethyl  hexi/llutidinedicarboxylate^ 
C6Hi3'C5NMe2(COOEt)2,  is  an  oil  which  crystallises  with  difficulty. 
The  platinochloride  forms  orange-coloured  plates  and  melts  at  141°. 
The  free  acid  was  not  obtained  in  the  pure  state.  Normal  hexyl- 
lutidine,  CsHig-CsNHaMea,  boils  at  249 — 251°.  The  hydrochloride  is 
deliquescent,  but  the  platinochloride  crystallises  in  beautiful  prisms 
melting  at  163°.  The  alcoholic  solution  of  the  base  gives,  with  silver 
nitrate,  a  precipitate  of  the  composition  (Ci3H2iN')2AgN03.  Sym- 
metrical piperidines  were  prepared  by  the  action  of  sodium  on  the 
alcoholic  solutions  of  the  corresponding  pyridines  by  Ladenburg's 
process  (Abstr.,  1884,  1202).  Symmetrical  trimethjlpiperidine  or 
copellidine,  CsNHgMeg  [Mcg  =  2:4:  6],  boils  between  145°  and  147°.  It 
is  freely  miscible  with  alcohol  and  ether,  and  forms  crystalline  salts, 
most  of  which  dissolve  freely  in  water.  The  platinochloride  crystal- 
lises in  orange  plates  and  melts  at  205°.  Symmetrical  parpevoline  or 
ethyl  lupetidine,  CsNHsMeEt  [Mco  :  Et  =  2  :  6  :  4],  boils  at  165—167° 
under  725  mm.  pressure.  The  platinochloride,  (C9Hi9N')>,H2PtCl6,  and 
the  dichromate,  (C9H]9lS')2,H2Cr207,  crystallise  in  prisms.  Symmetrical 
propyllupetidine,  CsNHgMezPr*,  boils  at  178 — 183°  under  718'4  mm. 
pressure.  The  crystalline  platinochloride  melts  at  197°.  Symmetrical 
isobiityllupetidine,^C5N'H.sMe2'CR2CKMe2,  boils  at  196—198°  under  a 
pressure  of  720  mm.  The  hydrochloride  and  hydrobromide  are 
crystalline,  but  the  dichromate  and  platinochloride  are  not.  Sym- 
metrical hexyllupetidine,  C5N'H8Me2*C6Hi3,  boils  at  239 — 242°  under 
715  mm.  pressure.     The  hydrochloride  is  crystalline. 

The  poisonous  character  of  these  piperidines  increases  with  the 
molecular  weight. 

The  minimal  fatal  dose  for  a  frog  is  0'02  gram  of  lupetidine, 
O'Ol  gram  of  copellidine,  0*05  gram  of  parpevoline,  or  0*004  gram  of 
hexyllupetidine.  In  the  case  of  poisoning  with  the  piperidines,  the 
red  blood  corpuscles  are  perforated,  but  the  number  and  size  of  the 
holes  diminishes  as  the  molecular  weight  of  the  base  increases. 

w.  c.  w. 

Conversion  of  Piperidine  into  5-Amidovaleric  Acid  and 
into  Oxypiperidine.  By  C.  Schotten  (Ber.,  21,  2235 — 2254). — 
Benzoyl-^-valeric  acid  is  identical  with  benzoylhomopiperidinic  acid 
(Abstr.,  1885,  176),  and  can  be  obtained  by  acting  on  a  mixture  of 
1  mol.  of  ^-amidovaleric  acid  and  1  mol.  of  benzoic  chloride  with  an 
aqueous  solution  of  1   mol.   of  soda.     The  acid  is  decomposed  into 
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benzoic   acid   and   piperldine   -when   distilled.      The    barium   salt   is 
anhydrous  and  readily  soluble. 

Benzoyl-d-amidovaleric  anhjdride,  COPh-Csl^HgO,  obtained  by  boiling 
the  acid  with  acetic  anhydride,  crystallises  from  alcohol  in  nacreous 
plates,  melts  at  112°,  is  sparingly  soluble  in  ether,  and  insoluble  in 
soda  or  sodium  carbonate. 

h-Amidovaleric  acid,  NH2*C4H8*COOH  (normal),  prepared  by  heating 
the  benzoyl- derivative  with  hydrochloric  acid,  crystallises  in  colourless, 
nacreous  plates,  is  extremely  soluble  in  water,  less  readily  in  dilute 
alcohol,  almost  insoluble  in  absolute  alcohol,  and  insoluble  in  ether. 
It  melts  and  decomposes  at  157 — 158°,  yielding  water  and  oxypiperi- 
(line,  and  when  heated  with  alkalis  yields  carbonic  anhydride  and 
butylamine.  It  forms  salts  both  with  acids  and  with  bases,  all  of 
which  are  readily  soluble  in  water.  The  hydrochloride  crystallises  in 
prisms.  The  barium  salt  is  crystalline,  and  is  not  decomposed  by 
carbonic  anhydride. 

Oxypiperidine,  C5H9ON,  formed  as  stated  above,  is  a  colourless, 
crystalline  compound,  melts  at  39 — 40°,  boils  at  256°,  and  is  extremely 
soluble  in  water,  alcohol,  ether,  and  dilute  acids,  but  insoluble  in 
concentrated  potash  or  soda.  It  is  precipitated  from  neutral  or  acid 
aqueous  solutions  by  the  usual  reagents  for  alkaloids,  and  when  boiled 
with  concentrated  acids  or  alkalis  is  reconverted  into  ^-amidovaleric 
acid.  Oxypiperidine  is  a  tolerably  strong  poison,  its  action  being 
very  similar  to  that  of  strychnine.  The  acety  l-deriveiiive,  CsHgONAc, 
is  a  colourless  liquid,  boils  at  238°,  and  is  readily  soluble  in  water, 
alcohol,  and  ether. 

Metanitrobenzoylpiperidine,  N02'C6H4-CO-C5NiIio,  is  obtained  by 
mixing  1  mol.  of  metanitrobenzoic  chloride  and  1  mol.  of  piperidine 
with  a  concentrated  aqueous  solution  of  1  mol.  of  potash  or  soda.  It 
crystallises  from  alcohol  in  dark  yellow,  pyramidal  prisms,  melts  at 
83 — 84°,  and  is  readily  soluble  in  alcohol  and  ethyl  acetate,  but  rather 
sparingly  in  ether.  It  crystallises  from  hot  water,  in  which  it  is 
only  very  sparingly  soluble,  in  plates  containing  water  (as  much  as 
29'1  per  cent.),  the  quantity  of  which  seems  to  vary  with  the  con- 
centration and  temperature  of  the  solution ;  the  crystals  lose  their 
water  on  exposure  to  the  air.  It  dissolves  in  concentrated  hydro- 
chloric or  fuming  nitric  acid,  and  is  reprecipitated  unchanged  by 
water  ;  when  boiled  with  concentrated  nitric  acid,  it  is  only  attacked 
very  slightly,  a  small  quantity  of  butyric  or  valeric  acid  being 
formed.  It  yields  small  quantities  of  pyridine  or  bromopyridine 
when  boiled  with  a  glacial  acetic  acid  solution  of  bromine. 

Amidobenzoylpiperidine,  prepared  by  reducing  the  preceding  com- 
pound with  ammonium  sulphide,  separates  from  hot  water  in  long, 
colourless  crystals,  melts  at  125°,  and  is  soluble  in  alcohol,  but  almost 
insoluble  in  water.     The  platinochloride, 

(NH2-C6H4-CO-C5NH,o)2,H2PtCl6, 

crystallises  in  shining  needles,  and  is  almost  insoluble  in  water. 

Metanitrobenzoyl-B-amidovahric  acid,  N02*C6H4*CO*NH*C5H902,  ob- 
tained by  oxidising  metanitrobenzoylpiperidine  with  potassium  per- 
manganate,   crystallises   from   water   in   small,    colourless,    rhombic 
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tables,  from  alcohol  in  yellowisli,  shining  plates,  and  from  ethyl 
acetate  in  colourless  prisms  meltinoj  at  134 — 135°.  It  is  almost 
insoluble  in  very  dilute  hydrochloric  acid  and  in  ether,  rather 
easily  in  alcohol,  but  less  readily  in  cold  ethyl  acetate.  The  barium 
salt,  (C,2Hi3N205)2Ba  +  2^H20,  crystallises  from  water  in  rhombic 
and  in  hexagonal  plates,  which  are  readily  soluble  in  water,  but 
sparingly  soluble  in  alcohol.  The  cadmium  salt,  (Ci2Hi3N205)2Cd  + 
7H2O,  and  the  zinc  salt  are  crystalline,  but  the  silver  salt  is  amorphous. 
The  acid  yields  metanitrobenzoic  acid  and  ^-amidovaleric  acid 
when  boiled  with  concentrated  hydrochloric  acid.  The  anhydride, 
N02-C6H4-CO-N.'C5H80,  obtained  by  boiling  the  acid  with  acetic 
anhydride,  crystallises  from  dilute  alcohol  in  shining,  yellowish  plates 
melting  at  114°. 

Parahrom.ohenzoic  chloride  crystallises  in  long,  colourless  prisms, 
melts  at  42°,  and  boils  at  174°  (102  mm.  pressure.) 

Parahromohenzamide  crystallises  from  hot  water  in  colourless 
needles,  melts  at  190°,  and  is  rather  easily  soluble  in  alcohol,  bat 
sparingly  soluble  in  ether. 

Parahromobenzoijlpiperidine,  CeHiBr'CO'Cs^Hio,  prepared  from  para- 
bromobenzoic  chloride  and  piperidine,  crystallises  from  alcohol  in  large, 
clouded,  rectangular  plates,  melts  at  95°,  and  is  readily  soluble  in 
alcohol,  but  only  sparingly  in  ether  or  water. 

Parahromohenzoyl-h-amidovaleric  acid,  C6H4Br'CO*N"H*C5B[902,  pre- 
pared by  oxidising  the  preceding  compound  with  potassium  perman- 
ganate, crystallises  from  90  per  cent,  hot  alcohol  in  needles,  melts  at 
180 — 181°,  and  is  sparingly  soluble  in  water  and  ether.  It  yields  a 
crystalline  anhydride  when  boiled  with  acetic  anhydride.  The  alkaline 
salts  are  readily  soluble  in  water.  The  barium  salt,  (CioHisBrNOsjaBa, 
crystallises  from  hot  water,  in  which  it  is  readily  soluble,  in  nacreous 
plates. 

Orthobromobenzoic  chloride  is  a  colourless  liquid  boiling  at  158° 
(49  mm.  pressure).  Orthobromobenzamide  crystallises  from  hot  water 
in  needles,  melts  at  155 — 156°,  and  is  sparingly  soluble  in  ether. 

Orthobromobenzoylpiperidine  is  a  thick,  yellowish  oil,  and  behaves 
towards  solvents  like  the  corresponding  para- compound. 

Orthobromobenzoijl-h-a,midovaleric  acid,  obtained  by  oxidising  the 
preceding  compound  with  potassium  permanganate,  is  a  crystalline 
compound  which  melts  at  llO — 111°,  and  is  readily  soluble  in  alcohol, 
but  only  sparingly  in  ether  or  water.  It  yields  a  crystalline  anhy- 
dride when  boiled  with  acetic  anhydride.  The  alkaline  salts  and 
those  of  the  alkaline  earths  are  readily  soluble  in  water,  but  those 
of  the  heavy  metals  only  sparingly.  The  silver  salt,  CiaHisBrNOaAg, 
is  crystalline. 

Salicylpiperidine,  OII'C6H4'CO'C5NHio,  is  formed  when  methyl 
salicylate  is  heated  with  anhydrous  piperidine.  It  crystallises  from 
alcohol  in  thin,  yellowish  plates,  melts  at  142°,  is  sparingly  soluble  iu 
ether,  and  almost  insoluble  in  cold  water  and  dilute  acids,  but  readily 
soluble  in  hot  soda. 

Parahydroxybenzoijlpiperidine,  OH'CeHi'CO'CsN'IIio,  is  obtained 
when  piperidine  parahydroxybenzoate  is  treated  with  phosphorus 
chloride  in  the  cold.     It  crystallises   from    dilute   alcohol  in  thick 
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prisms,    melts  at  210°,  and   behaves   towards    solvents  like  salicyl- 
piperidine.  F.  S.  K. 

Tertiary  Phenylpiperidine.  By  E.  Lellmann  and  W.  Geller 
{Ber.,  21,  2279—2281  (compare  Lellmann,  Abstr.,  1887,  604,  and 
Lellmann  and  Geller,  this  vol.,  p.  970). — Tlie  halogen- derivatives  of 
benzene  react  with  phenylpiperidine,  yielding  tertiary  phenylpiperi- 
dine. Tertiary  phenylpiperidine  is  obtained  when  bromobenzene  is 
heated  with  piperidine  (3  mols.)  at  250 — 260°  for  24  hours,  the 
product  filtered  from  piperidine  hydrobromide  and  fractioned ;  also 
when  an  alcoholic  solution  of  amidophenylpiperidine  is  treated  with 
ethyl  nitrite  and  concentrated  sulphuric  acid.  It  is  a  bright  yellow 
liquid  of  disagreeable  odour,  boils  at  245 — 250°,  and  is  a  strong  base. 

The  platwochloride,  (C5NHioPh)o,H2PtCl6  +  2H2O,  crystallises  in 
needles  or  plates,  and  is  partially  decomposed  when  heated  in  solution. 
Mercuric  chloride  produces  an  oily  precipitate  in  a  hydrochloric  acid 
solution,  and  potassium  dicbromate  precipitates  small,  shining,  crystal- 
line plates.  F.  S.  K. 

Derivatives  of  Tertiary  Phenylpiperidine.  By  E.  Lellmann 
and  W.  Geller  (Ber.,  21,  2281 — 2287). —  Orthonitrophenylpiperidine, 
N02'C6H4-C5NHio,  prepared  by  heating  orthonitrobromobenzene  with 
piperidine,  crystallises  from  alcohol  in  large,  ruby-red  prisms,  melts  at 
81°,  and  is  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform. 
The  hydrochloride,  NOo-CeHi'CsNHicHCl,  is  a  yellow,  crystalline 
compound,  and  is  decomposed  by  water.  The  platinochloride, 
(N02*C6H4*C5NHio)2,H2PtCl6,  crystallises  in  shining  leaves. 

Paranitrophenylpiperidine,  N02*C6H4-C5NH,o,  prepared  from  para- 
chloronitrobenzene  and  piperidine,  crystallises  from  alcohol  in  large, 
yellow  plates,  which  have  a  slight  blue  colour  by  reflected  light,  and 
melt  at  105*5°.  It  is  readily  vsoluble  in  alcohol,  chloroform,  benzene, 
and  ether.  The  hydrochloride,  N'02*C6H4-C5NIIio,HCl,  is  a  bright  yellow, 
crystalline  compound,  and  is  decomposed  by  water.  The  platino- 
chloride,  (N02-C6H4'C5NHio)2,Il2PtC]6,  forms  small,  yellow  crystals. 

Orthoparadinitrophenylfiperidine,  C6H3(N02)2'C5NHio,  prepared  by 
gradually  ■  adding  piperidine  to  finely-divided  dinitrochlorobenzene 
and  heating  the  mixture,  crystallises  from  alcohol  in  orange-yellow 
needles  with  a  slight  blue  colour  by  reflected  light.  It  melts  at  92°, 
and  is  readily  soluble  in  ether,  benzene,  and  chloroform. 

Parachlororthonitrophenylpiperidine,  NOa'CeHaChCBNHio,  the  re- 
action-product of  nitroparadichlorobenzene  and  piperidine,  is  a  briglit> 
red,  crystalline  compound,  melts  at  51°,  and  is  readily  soluble  in 
alcohol,  ether,  benzene,  and  chloroform. 

Ghloronifroamidophenylpiperidi7ie,  N02*C6H2Cl(]N'H2)*C5NHio,  is  ob- 
tained when  a  concentrated  hydrochloric  acid  solution  of  stannous 
chloride  is  gradually  added  to  a  boiling,  concentrated  hydrochloric 
acid  solution  of  dinitrophenylpiperidine.  It  is  a  crystalline  substance, 
melts  at  111"5°,  and  is  soluble  in  alcohol,  benzene,  ether  and  chloro- 
form. 

Par  amidophenylpiperidine  hydrochloride,  NH2'C6H4*C6N'Hio,2HCl  + 
HoO,    prepared   by  treating   paranitrophenylpiperidine    with   a   hot^, 
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concentrated  hydrocliloric  acid  solution  of  stannous  chloride,  is  a 
yellow  compound,  and  is  readily  soluble  in  water  and  alcohol.  Ferric 
chloride  produces  a  red  coloration  in  a  neutral  or  slightly  acid  solution 
of  the  salt.  The  free  lase  is  a  colourless,  crystalline  compound,  melts 
at  40°,  and  is  readily  soluble  in  all  ordinary  solvents  except  water ;  it 
yields  tertiary  phenylpiperidine  when  treated  with  ethyl  nitrite  and 
concentrated  sulphuric  acid  in  alcoholic  solution.  The  hydrochloride 
of  the  acetyl-derivative,  NH'COMe'C6H4*C5NHio,HCl,  is  a  colourless, 
crystalline  compound,  and  readily  soluble  in  water ;  a  subcutaneous 
dose  of  0"3  gram  proved  fatal  to  a  rabbit  within  a  few  minutes.  The 
ace/7/Z- derivative,  NH'COMe'CeHi'CsNHio,  crystallises  from  alcohol  in 
colourless,  nacreous  plates,  melts  at  151°,  and  is  readily  soluble  in 
alcohol  and  chloroform,  moderately  soluble  in  ether  and  benzene,  but 
very  sparingly  soluble  in  water.  F.  S.  K. 

Formation  of  Colouring  Matters  from  Paramidophenyl- 
piperidine.  By  E.  Lellmann  and  W.  Gkller  {Ber.,  21,  2287 — 
2288). — Indamines  with  a  bluish  or  greyish  shade  are  obtained  when 
a  cold,  neutral  solution  of  a  mixture  of  paramidophenylpiperidine 
hydrochloride  and  an  equivalent  quantity  of  the  hydrochloride  of  a 
primary,  secondary,  or  tertiary  aromatic  amine  is  oxidised  wuth  the 
theoretical  quantity  of  potassium  dichromate,  and  the  colouring  matter 
precipitated  with  zinc  chloride.  If  oxidation  takes  place  in  presence 
of  a  metadiamine,  for  example,  metaphenylene-  or  metatoluylene- 
diamine,  intensely  blue-coloured  substances  are  produced;  and,  on 
adding  zinc  chloride,  these  are  precipitated  in  the  form  of  a  brown 
powder.  These  colouring  matters  belong  to  the  same  group  as  toluylene- 
blue,  as  is  shown  by  the  change  of  colour  which  occurs  when  an  acid 
solution  is  boiled;  for  example,  the  toluylene-dorivative  gives  a  red, 
the  phenylene  colour  a  more  violet  dye,  both  of  which  are  precipitated 
from  concentrated  solutions  by  zinc  or  sodium  chloride.  These 
indamines  can  be  converted  into  safranines  in  the  usual  manner.  A 
safranine  which  dyes  blue  is  obtained  when  a  mixture  of  amido- 
phenylpiperidine  hydrochloride  (1  mol.)  and  aniline  hydrochloride 
(2  mols.)  is  oxidised  in  cold,  dilute  acetic  acid  solution. 

A  blue  indophenol  separates  when  a  dilate  alkaline  solution  of 
paramidophenylpiperidine  (1  mol.)  and  phenol  (1  mol.)  is  oxidised 
with  the  theoretical  quantity  of  potassium  ferricyanide,  or  when  a 
dilute  acetic  acid  solution  of  amidophenylpiperidine  hydrochloride  and 
phenol  is  oxidised  with  ferric  chloride.  The  naphthols  yield  com- 
pounds of  a  more  distinctly  violet  colour,  amongst  which  that  derived 
from  /3-naphthol  is  distinguished  by  its  reddish  shade  and  its  solu- 
bility in  soda. 

An  intensely  blue  substance  is  produced  when  a  hj'drochloric 
acid  solution  of  amidophenylpiperidine  is  treated  with  hydrogen 
sulphide  and  ferric  chloride,  and  the  product  precipitated  with  zinc 
chloride  and  sodium  chloride.  It  dyes  a  somewhat  greenish  colour  in 
comparison  to  methylene-blue.  F.  S.  K. 

Orthonitroparahydroxyquinoline  and  Orthamidoparahy- 
droxyquinoline.    By  J.   Altschul    {Ber.^   21,   2254—2255). — The 
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nitrohydroxyquinoline  described  by  Matheus  (this  vol.,  pp.  851,  965) 
is  identical  with  the  compound  obtained  by  the  author  (this  vol., 
p.  67)  from  parahydroxyquinoUnecarboxylic  acid,  and  also  with  the 
compound  obtained  by  Skraup  (Abstr.,  1883,  92)  from  parahydroxy- 
quinoline.  The  ace^?/^-derivative  of  amidoparahydroxyquinoline  loses 
water  when  heated  at  235°,  and  yields  a  crystalline  ethenyl-derivative. 

F.  S.  K. 

7.Hydroxyquinaldine.  By  M.  Conrad  and  L.  Limpach  (Ber.,  21, 
1965 — 1984). — Methyl  phenylamidocrotoiiate,  CiiHi3N"02,  is  obtained 
when  equivalent  quantities  of  methyl  acetoacetate  and  aniline  are 
mixed  together.  It  crystallises  from  methyl  alcohol  in  large,  compact 
prisms,  melts  at  51°,  and,  when  heated  quickly  to  240 — 250°,  yields 
about  40  per  cent,  of  hydroxyquinaldine. 

JEtJiyl  quinaldylcarboxijlate,  dolSTHs'COOEt,  is  formed  when  ethyl 
chloroformate  is  added  to  well-dried  sodiohydroxyquinaldine  suspended 
in  benzene.  It  crystallises  in  white,  shining  prisms,  melts  at  48°,  and 
is  readily  soluble  in  ether,  alcohol,  and  hot  benzene,  but  insoluble  in 
water.  It  is  decomposed  into  hydroxyquinaldine,  carbonic  anhydride, 
and  alcohol  when  heated  with  water,  or  more  quickly  by  acids  or 
alkalis.  The platinochloride,  (Cx3Hi3N03)2,HoPtCl6  +  2HoO,  is  a  yellow, 
crystalline  compound,  and  when  heated  to  100°  melts  and  then 
solidifies ;  on  farther  heating,  it  melts  again  at  130°  with  decomposi- 
tion and  evolution  of  gas. 

Quinaldylbenzoate,  CioHgNO-COPh,  prepared  by  treating  sodiohydr- 
oxyquinaldine with  benzoic  chloride,  is  very  readily  soluble  in  ether, 
alcohol,  and  benzene,  and  crystallises  in  large,  well-defined  prisms 
melting  at  129°.  It  yields  benzoic  acid  and  hydroxyquinaldine  when 
warmed  with  water,  or  more  readily  with  acids  or  alkalis.  The 
platinochloride  is  a  yellow,  crystalline  compound,  and  melts  at 
180 — 190°  with  decomposition. 

Sodium  hydroxyquinaldineazohenzenesulphonate  is  formed  when 
7-hydroxyquinaldine  is  treated  with  sodium  paradiazobenzenesulpho- 
nate  in  alkaline  solution.  It  crystallises  from  hot  water  in  orange- 
red  needles,  and  when  warmed  with  stannous  chloride  and  hydrochloric 
acid  yields  sulphanilic  acid  and  amido-7-hydroxyquinaldine  hydro- 
chloride. Amido-7-hydroxyquinaldine  (Abstr.,  1887,  680)  separates 
in  white,  shining  prisms  when  ammonia  is  added  to  a  solution  of  this 
hydrochloride.  The  constitution  of  hydroxyquinaldineazobenzene- 
sulphunic  acid  is  therefore  OH-CgNHiMe-N^-CHHi-SOaH  [N2  =  3']. 

Thioquinctldine  hydrochloride,  CloHgNSjHCI,  crystallises  in  white 
needles,  melts  at  205 — 210°  with  decomposition,  and  is  readily  soluble 
in  water. 

'^-Hydroxyquinaldinealdehyde, 

OH-Cgl^H^Me-CHO  [Me  :  CHO  :  OH  =  2'  :  3'  :  4'], 

is  obtained  when  chloroform  is  added  gradually  to  a  hot  alkaline 
solution  of  hydroxyquinaldine  and  the  mixture  heated  for  five  to  six 
hours.  It  crystallises  from  boiling  alcohol  in  bright  yellow,  trans- 
parent plates,  which  melt  at  273°  wath  decomposition  ;  it  is  readily 
soluble  in  dilute  alkalis  and  concentrated  hydrochloric  acid,  but 
only  sparingly  in  ether,  benzene,  or  water.  The  hydrochloride, 
VOL.  Liv.  4  e 
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CiiHgN^OaiHCl,  dissociates  when  heated  with  water.  The  plaHnn- 
chloride  (CuH9N02)2,H2PtCl6,  is  a  yellow,  crystalline  compound ;  it 
melts  at  215 — 220°  with  decomposition,  and  is  soluble  in  hot  water. 
The  hydrochloride,  Ci7Hi5N30,HCl,  of  the  hi/drazide  crystallises  in 
slender,  yellow  needles,  and  is  relatively  easily  soluble  in  alcohol,  bnt 
only  sparingly  soluble  in  hot  water.  Acondensation  product,  CrMHasNgOg, 
is  formed  in  the  preparation  of  hydroxyquinaldinealdehyde.  It  is 
soluble  in  hot  benzene  and  boiling  ethyl  acetate,  and  melts  at  192". 
When  heated  with  water,  the  larger  portion  dissolves  and  7-hydroxy- 
quinaldine  separates  from  the  filtered  and  concentrated  solution. 

7  -  Hydroxy quinaldine  -  y3  -  carhoxylic  acid,  OH*C9NH4Me'COOH 
[=  4'  :  2'  :  3'],  is  readily  obtained  by  oxidising  the  aldehyde  with 
alkaline  potassium  permanganate.  It  is  almost  insoluble  in  ether, 
benzene,  and  boiling  water,  but  readily  soluble  in  alcohol,  and  melts 
at  245"  with  evolution  of  carbonic  anhydride  and  formation  of 
7-hydroxyquinaldine.  An  aqueous  solution  of  the  ammonium  salt 
gives  a  red  coloration  with  ferric  chloride,  and  yields  precipitates  with 
lead  acetate,  copper  sulphate,  mercuric  nitrate,  and  silver  nitrate.  The 
zinn  salt  crystallises  in  needles.  The  magnesium  salt,  (CiiHgN03)3Mg, 
forms  white,  opaque  crystals. 

N-CMe 

Trimethyl-r^-hydroxyquinaldinealdehyde,     C6HMe3<^  |  ^C'CHO, 

^c(OHr 

is  formed  when  alcoholic  chloroform  is  added  gradually  to  a  liot 
alkaline  solution  of  trimethylhydroxyquinaldine  and  the  mixture 
heated  for  several  hours.  The  reaction-product  is  dissolved  in  dilute 
hydrochloric  acid  and  treated  with  phenylhydrazine  hydrochloride, 
when  the  hydrochloride  of  the  hydrazide,  0001122^30, HCl,  separates  as 
a  yellow,  crystalline  salt,  which,  is  sparingly  soluble  in  water  and 
alcohol. 

(y-HydroxyquinaldmesulpJioniG  acid,  OioNIJgO'SOsH,  prepared  by 
heating  7-hydroxyquinaldine  at  110 — 115°  with  fuming  sulphuric 
acid,  crystallises  from  hot  water  in  long,  shining  prisms,  which 
contain  2  mols.  of  water,  and  are  readily  soluble  in  hot  alcohol.  The 
anhydrous  substance  melts  at  283°. 

The  barium  salt,  (OiolN^HsO-S03)2Ba  +  4H2O,  crystallises  from 
boiling  water  in  large,  shining  prisms,  A  dilute,  neutral,  aqueous 
solution  of  the  ammonium  salt  gives  precipitates  with  barium  chloride, 
calcium  chloride,  lead  acetate,  and  ferric  chloride. 

Diazohydroxyquinaldineanhydride^  C9NH4Me<[Q^N  [Me  :  X  :  0  = 

2'  :  3'  :  4'],  is  formed  when  sodium  nitrite  is  added  to  a  dilute 
sulphuric  acid  solution  of  amidohydroxyquinaldine.  It  crystallises 
from  ether  and  benzene  in  shining,  yellow  needles,  and  melts  at 
129 — 131°  with  sudden  decomposition  and  evolution  of  gas.  The 
hydrochloride,  0101171^30,1101,  separates  as  a  reddish,  crystalline  pre- 
cipitate when  hydrochloric  acid  is  added  to  an  ethereal  solution  of  the 
preceding  compound.  The  hydrochloride  of  amidohydroxyquinaldine 
is  obtained  when  a  concentrated  hydrochloric  acid  solution  of  diazo- 
hydroxyquinaldineanhydride  is  reduced.  Acetanthranilic  acid  is  formed 
when  amidohydroxyquinaldine  is  oxidised  with  chromic  acid. 
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Amidoquinaldine,  CgNHsMe'lSrHo  [—  2'  :  3'],  prepared  hy  heating 
amidohydroxyquinaldine  at  180 — 210"  with  an  acetic  acid  solution  of 
hydroo-en  iodide,  is  a  colourless  oil  which  boils  at  270°  and  has  a- 
strongly  alkaline  reaction.  The  picrate  is  a  sparingly  soluble,  yellow, 
crystalline  compound.  The  hydrochloride  is  white,  crystalline,  and' 
very  hygroscopic.  The  platinochloride,  (CioHioN2)2,H2PtCl6,  is  yellow, 
crystalline,  and  soluble  in  hot  water. 

Nitrochloroquinaldine,  CgNHiClMe-N'Oa  [Me  :  ^"02 :  CI  =  2'  :  3' :  4'], 
is  obtained  when  nitrohydroxyquinaldine  is  heated  with  a  mixture  of 
})hosphorus  pentachloride  and  phosphorus  oxychloride.  It  separates 
from  ether  or  hot  benzene  in  yellowish  crystals,  is  readily  soluble  in 
boiling  alcohol,  sparingly  soluble  in  water,  and  melts  at  93 — 94".  It 
is  reconverted  into  nitrohydroxyquinaldine  when  gently  heated  with 
water. 

NitramidoquinaUine,  NOo-CoN-H^Me-N H2  [Me : -^0, :  NH2  =  2; :  3' :  4'], 
is  prepared  by  saturating  a  benzene  solution  of  nitrochloroquinaldine 
with  ammonia,  adding  a  small  quantity  of  concentrated  alcoholic 
ammonia  and  heating  the  mixture  at  180 — 200°.  It  crystallises  from 
alcohol  in  slender,  bright  yellow  needles  melting  at  201°. 

Biamidoquinaldine  hydrochloride,  CnHuNajHCl,  is  obtained  in  colour- 
less crystals  when  the  preceding  compound  is  reduced. 

Trichloroquinaldine,  doHeNClg,  obtained  in  the  preparation  of 
chloroquinaldiue  {he.  cit.),  crystallises  from  alcohol  in  white  needles, 
melts  at  102°,  and  is  soluble  in  ether.  F.  S.  K. 

Syntheses  with  Ethyl  Acetoacetate.  By  L.  Knore  (Atmalen, 
245,  357—382  ;  compare  Abstr.,  1887,  159,  275,  and  601).— It  was 
previously  mentioned  (Annalen,  236,  112)  that  besides  ethyl  aceto- 
acetate, methylacetoacetic  and  benzoylacetic  acids  form  anilides  which 
can  be  condensed  to  quinolines. 

Methylacetoacetic  anilide,  COMe'CHMe'CO'lSrHPh,  is  prepared  by 
heating  carefully  purified  ethyl  methylacetoacetate  and  aniline  at 
150 — 160°.  It  crystallises  from  hot  water  in  prisms,  melts  at' 
138 — 140°,  is  soluble  in  ether,  benzene,  and  chloroform,  sparingly 
soluble  in  hot  water. 

Dimethylcarbostyril,  [Mca  =  3'  :  4'],  is  obtained  on  keeping  the  above 
anilide  dissolved  in  cold  concentrated  sulphuric  acid  for  a  long  time, 
and  may  be  purified  by  me.ans  of  the  hydrochloride ;  it  melts  at  262". 
The  hydrocliioride  crystallises  from  the  strong  acid  solution  in  long, 
lustrous  needles  which  give  off  hydrogen  chloride  when  kept  in  a 
desiccator  over  potash,  and  are  completely  decomposed  by  water. 
The  sulphate  is  decomposed  by  alcohol.  Dimethylcarbostyril  is  also  a 
very  feeble  acid.  The  suJphonic  acid  is  prepared  by  heating  the  com- 
pound with  strong  sulphuric  acid  at  200°.  The  barium  sulphonate 
was  prepared. 

Chlorodlmethylquinoline,  CuHioNCl  [CI :  Me2  =  2' :  3'  :  4'],  is  formed 
when  3  grams  of  dimethylcarbostyril  and  5  grams  of  phosphorus 
pentachloride  are  heated  at  180°.  It  melts  at  131°,  distils  with 
steam,  and  is  a  feeble  base.  The platinochloride,  (CiiHio]S^Cl)2,H2PtCl6 
+  4H2O,  forms  orange-coloured  crystals.  When  the  free  base  is 
heated  with  water  at  200°,  it  is  converted  into  dimethylcarbostyril. 

4  e  2 
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Bimethylquinoline,  [Me2  =  3'  :  4'],  is  obtained  by  distilling  di- 
methylcarbostyril  over  heated  zinc-dust.  The  product  is  dissolved  in 
sulphuric  acid,  extracted  with  ether,  the  solution  of  the  sulphate 
treated  with  soda,  and  steam  distilled.  It  melts  at  65°,  and  boils  at  290° 
under  737  mm.  pressure.  The  hydrochloride  crystallises  in  prisms; 
the  plat inochloride  (with  2  mols.  H2O)  forms  flat  needles  ;  the  picmte 
crystallises  in  red,  lustrous  needles,  meltinpf  at  about  20.5°,  the 
aurochlorlde,  argeyitonitrate,  and  methiodide  melting  at  177°,  180",  and 
190 — 191°  respectively  are  also  described. 

Paradiraethylcarbostyril,  [Me  :  Me  =  4'  :  3],  (Abstr.,  1884,  1198), 
crystallises  in  flat  prisms  of  a  satiny  lustre,  and  melts  at  249 — 250° ; 
it  dissolves  very  sparingly  in  ether,  chloroform,  benzene,  and  light 
petroleum,  but  is  soluble  in  alcohol.  It  is  slightly  basic  as  well  as  acid. 
The  hydrochloride  and  nitrate  crystallise  in  hair-like  needles ;  the 
sulphate  forms  short  prisms  ;  all  three  salts  are  decomposed  by  water. 
The  compound  behaves  towards  bromine-water,  phosphorus  penta- 
chloride,  sodium  ethoxide,  and  methyl  iodide  just  like  oxylepidine. 

Farad imeth/lquinoline,  CnHulSr,  prepared  by  distilling  4'  :  3-di- 
methylcarbostyril  with  zinc-dust,  boils  at  280°  (under  754  mm. 
pressure),  dissolves  readily  in  alcohol  and  ether,  hardly  at  all  in 
water,  has  a  burning  taste,  and  a  penetrating  odour  like  that  of 
quinoline.  The  plat  inochloride  (with  2  mols.  HoO)  crystallises  in 
bent  needles  which  decompose  at  231° ;  the  picrate  separates  in 
branched  needles  which  decompose  at  about  230° ;  the  aurochloride 
forms  bright  yellow  needles  and  decomposes  at  about  190° ;  the 
chromate,  sulphate,  and  argentonitrate  are  described. 

Orthodimethylcarbostyril,  [Me2  =  4'  :  1]  (he.  cit.)^  crystallises  in 
needles  sparingly  soluble  in  water,  insoluble  in  ammonia  and  alkaline 
carbonates.  The  sodium  salt  forms  thin  plates.  The  hydrochloride  and 
nitrate  crystallise  in  needles,  and  are  decomposed  by  water.  The 
platinochloride  (with  2  mols.  H2O)  was  prepared. 

Orthodimethylquinoline,  [Me2  =  4' :  1],  is  a  bright  yellow  oil,  readily 
soluble  in  alcohol  and  ether;  it  has  an  odour  like  that  of  quinoline. 
The  platinochloride  melts  at  about  220°  with  decomposition ;  the 
aurochloride  forms  lustrous  lozenge-shaped  crystals  melting  at  181° ; 
the  chromate,  picrate,  and  argentonitrate  are  also  described. 

Metadimethylcarhostijril,  CnHnNO,  melts  at  220°  and  dissolves  very 
sparingly  in  hot  water.  The  hydrochloride  and  nitrate  crystallise  in 
hair-like  needles,  and  are  decomposed  by  water ;  the  platinochloride 
forms  yellow  needles  which  decompose  at  233 — 234°. 

Metadimethylquinoline,  CnHnN,  boils  at  about  283°  (under  750  mm. 
pressure).  The  platinochloride  (with  2  mols.  H2O)  crystallises  from 
hot  hydrochloric  acid  in  well-formed,  short,  reddish-brown  prisma 
which  decompose  at  227°. 

Methyl  jS-phe^iylamidophenylacrylate,  C16H15NO2,  separates  in  prisms 
melting  at  92 — 93°  when  a  mixture  of  aniline  and  methyl  benzoyl- 
acetate  is  kept  for  some  weeks  at  the  ordinary  temperature. 

13-Phenylamidopheniflacrylic  anilide,  NHPh-CPhiCH-CO-JSTHPh,  is 
formed  together  with  benzoylacetic  anilide  when  the  mixture  of 
aniline  and  methyl  benzoylacetate  is  heated  for  a  long  time  at  150°. 
It  crystallises  in  needles,  melts  at  133°,  is  almost  insoluble  in  water, 


ORGANIC  CHEMISTRY.'  1113 

dilute  acids,  and  alkalis,  soluble  in  ether,  hot  benzene,  alcohol,  and 
chloroform.  Boiling  dilute  acids  decompose  it  into  aniline  and 
benzoylacetic  anilide.  When  distilled,  it  decomposes  into  aniline, 
diplienylcarbamide,  and  a  compound  of  the  formula  C15H11NO,  proba- 
bly plienylhydroxyquinoline. 

Benzoylacetic  anilide,  COPh'CHa'CO'NHPh,  crystallises  in  plates, 
melts  at  107 — 109°,  dissolves  readily  in  alcohol,  chloroform,  and  hot 
benzene,  sparingly  in  hot  water  and  dilute  hydrochloric  acid.  It  is 
dissolved  by  alkalis,  and  precipitated  by  carbonic  anhydride.  The 
alcoholic  solution  gives  a  blue- violet  coloration  with  ferric  chloride. 
The  isonifroso-derivative,  CisHioISraOs,  crystallises  in  needles  melting  at 
about  190°.  When  the  solution  of  the  anilide  in  methyl  alcohol  is 
saturated  with  dry  hydrogen  chloride,  the  hyd,rochloride,  Ci5H.izN02,^C], 
separates  after  some  hours  in  lustrous  prisms ;  it  melts  at  99°,  and 
is  extremely  soluble  in  methyl  alcohol. 

Phenylhydroxyquinoline,  CiaHnNO  (Just,  Abstr.,  1886,  811),  is 
obtained  by  heating  the  above  anilide  with  strong  sulphuric  acid  in  a 
water- bath  ;  a  too  pi'olonged  heating  is  to  be  avoided ;  no  action 
takes  place  in  the  cold.  It  melts  at  254°,  dissolves  in  hot  alcohol,, 
readily  in  alkalis.  The  alkaline  salts  are  decomposed  by  carbonic 
anhydride.  The  nitrate  crystallises  in  hair-like  needles ;  the  hydro- 
chloride forms  splendid  needles;  the  platinochloride  crystallises  in 
small,  lozenge-shaped  crystals.  When  phenylhydroxyquinoline  is 
distilled  with  zinc-dust,  phenylquinoline  (Doebner  and  v.  Miller, 
Abstr.,  1883,  1149;  and  Konigs  and  Nef,  Abstr.,  1886,  1045),  _(m.  p. 
86°),  is  formed.  The  aurochloride,  (C]5HiiN)2,H2AuCl5,  crystallises  in 
needles  melting  at  204°  ;  another  aurochloride^  CisHal^jHAuCb,  melt- 
ing at  160°,  was  obtained.  N.  H.  M. 

it-Amidolepidine.  By  C.  Klotz  (An7ialen,  245,  382—884).— 
M-Amidolepidine,  C10H10N2.  obtained  by  the  action  of  alcoholic  ammonia 
on  a-chlorolepidine  at  200 — 230°,  is  a  crystalline  powder,  melts  at 
131 — 132°,  dissolves  readily  in  ether,  chloroform,  alcohol,  glacial 
acetic  acid,  and  hot  benzene.  The  sulphate  crystallises  in  needles 
melting  at  155°  ;  the  picrate  forms  sulphur-coloured  needles  which 
melt  at  about  250° ;  the  platinochloride  crystallises  in  orange-coloured 
needles  and  melts  at  230°.  N.  H.  M. 

Lepidine-compounds.  By  B.  Hetmann  and  W.  Koenigs  (Ber., 
21,  2167 — 2172;  compare  this  vol.,  p.  852). — Orthohydroxyhenzyl- 
lepidine,  C9NH6'CH2*CHa'C6ll4-OH,  is  obtained  by  reducing  ortho- 
hydroxybenzylidenelepidine  (loc.  cit.)  with  hydriodic  acid  and 
amorphous  phosphorus  in  glacial  acetic  acid  solution.  It  crystallises 
from  hot  aqueous  alcohol  in  colourless  needles,  melts  at  180 — 181°, 
and  is  readily  soluble  in  cold  absolute  alcohol,  but  only  sparingly 
in  dilute  alcohol.  lb  dissolves  very  sparingly  in  cold,  but  readily  in 
hot,  dilute  soda,  and  a  crystalline  sodium  salt  separates  from  the 
solution  on  cooling.  The  hydrochloride  is  sparingly  soluble  in  cold, 
very  dilute  hydrochloric  acid,  and  separates  from  the  hot  solution  in 
an  oily  condition.  The  hydrobromide  behaves  similarly.  Salicylic 
acid   is  obtained   when  the  base  is   fused    with  alkali   and  a  small 
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quantity  of  water,  but  no  hydroxyquinolirie-derivative  is  formed,  this 
is  also  the  case  when  the  para-  and  meta-compound  are  treated  in  the 
same  way. 

Meta-a7nidohenzyUdenelepid{ne,  C9NH6*CH!CH*CcH4-NH2,  prepared 
by  reducing  metanitrobenzylidenelepidine  (loc.  cit.)  with  stannous 
chloride  and  hydrochloric  acid  in  alcoholic  solution,  crystallises  from 
absolute  alcohol  in  shining,  yellow  needles  or  leaves,  melts  at  141", 
and  is  readily  soluble  in  dilute  hydrochloric  acid,  dilute  sulphuric 
acid,  and  hot  alcohol. 

Metahydroxyhenzylidenelepidine,  C9'N'H-6*CHICH'C6H4*OH,  is  obtained 
when  a  dilute  solution  of  the  preceding  compound  is  mixed  with 
sodium  nitrite  and  boiled.  It  separates  from  hot,  absolute  alcohol  in 
brownish-yellow,  lance-shaped  crystals  melting  at  254 — 255°,  and  is 
•sparingly  soluble  in  soda  and  boiling  alcohol.  The  hydrochloride  is 
sparingly  soluble  in  cold,  more  readily  in  hot  water,  and  crystallises 
from  hot,  absolute  alcohol,  in  which  it  is  readily  soluble,  in  brownish 
-jieedles. 

Metahydroatyhenzyllejoidine,  CgNHg'CHa'CHa'CeHi'OH,  prepared  by 
reducing  the  preceding  compound  with  hydriodic  acid  and  amorphous 
phosphorus,  crystallises  from  hot  alcohol,  in  which  it  is  sparingly 
soluble,  in  prisms  melting  at  209°.  It  is  rather  soluble  in  cold,  dilute 
soda,  and  is  precipitated  from  the  solution  by  hydrochloric  acid  in  the 
form  of  a  sparingly  soluble,  oily  hydrochloride.  When  fused  with  an 
alkali,  it  yields  considerable  quantities  of  metahydroxybenzoic  acid. 
Parahydroxybenzyllepidine  yields  parahydroxybenzoic  acid  when 
treated  similarly,  and  a  small  quantity  of  paracresol  appears  also  to  be 
formed. 

Benzylquinaldine  and  benzyllepidine,  when  carefully  heated  above 
350°,  distil  with  only  slight  decomposition.  Be'uzyllepidine  nitrate 
separates  from  a  hot,  very  dilute  nitric  acid  solution  of  the  base  in 
sparingly  soluble  crystals.  Cinchonic  acid  is  formed  in  considerable 
quantity  when  benzylidenelepidine  is  boiled  for  several  days  with 
an  acetic  acdd  solution  of  chromic  acid. 

The  melting  point  of  most  of  the  compounds  described  in  the 
previous  paper  (loc.  cit.)  are  given  4°  too  high.  F.  S.  K. 

Isoquinoline  and  its  Derivatives.  By  M.  Le  Blanc  {Ber.,  21, 
2299 — 2301). — Isoquinoline  can  be  prepared  by  heating  a  mixture  of 
homoorthophthalimide  and  zinc-dust  to  a  dull  red  heat  in  a  stream  of 
hydrogen.  The  yield  is  about  40  per  cent.  It  is  also  formed  when 
methyl    homoorthophthalimide    is    distilled.      ^-Methyl    isoquinoline^ 

Ci^i<^  prj— Tu^  ]]>,  is  obtained  by  distilling  di-  or  tri-methyl  homo- 
orthophthalimide with  zinc-dust ;  it  boils  at  256''.  Hhe  picrate  crystal- 
lises in  slender  needles  melting  at  194 — 195°.  The  platinochloride  is  a 
brownish-red  crybtalline  compound  melting  at  253*5°.  F.  S.  K. 

New  Vegetable  Base.  By  A.  Kossel  (5er.,  21,  2164—2167).— 
A  new  base,  C7H8N4O2,  which  the  author  names  thiophylline,  exists  in 
small  quantities  in  tea  extract,  and  occurs  together  with  caffeine.  It 
crystallises  with  1  mol.  of  water,  which  it  loses  at  110°,  is  considerably 
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more  soluble  ia  alcoliol  and  water  than  theobromine,  and  is  extremely 
soluble  in  very  dilute  ammonia.  It  melts  at  264^",  forms  crystalline 
salts  with  hydrochloric  acid,  nitric  acid,  platinum  tetrachloride,  auric 
chloride,  and  mercuric  chloride,  and  combines  with  soda  to  form  a 
readily  soluble  compound.  When  thiophylline  is  evaporated  with 
chlorine-water,  a  scarlet  residue  is  obtained,  which  changes  to  violet 
when  treated  with  ammonia. 

The  .s//ver-derivative,  C7H7N"402Ag,  obtained  in  the  form  of  an 
amorphous  precipitate  by  adding  silver  nitrate  to  an  aqueous  solution 
of  tlie  base,  crystallises  from  hot  ammonia,  and  is  readily  soluble  in 
nitric  acid.  The  me^A.?/Z- derivative,  CsHioNiOj,  prepared  by  heating 
the  silver-derivative  with  methyl  iodide  and  methyl  alcohol,  melts  at 
229°,  and  is  identical  with  caffeine.  Thiophylline  is,  therefore, 
dimethylxanthine.  F.  S.  K. 

Morphine.  By  0.  Hesse  (Pharm.  J.  Trans.,  18,  801).— The 
author  questions  the  accuracy  of  the  formula  8C17H19NO3  +  9H2O, 
assigned  to  crystalline  morphine  by  Dott  (this  vol.,  p.  506),  as  his 
own  experiments  have  showa  exactly  1  mol.  H2O  for  each  molecule  of 
morphine.  The  melting  point,  according  to  his  observations,  is  230° 
(with  decomposition),  instead  of  120°,  as  stated  in  the  books.  In  the 
delicate  test  ior  morphine  proposed  by  Armitage  (this  vol.,  p.  1137) 
the  reaction  is  not  the  result  of  reduction  of  the  ferric  chloride,  but 
of  the  formation  of  pseudomorphine  and  ferrocyanic  acid,  thus  : — 

8(CnH,9N-03,HCl)  -f  8(K3FeCy6)  =  4(C34H3oN20.;,2HCl)  +  6K4FeCy6 

+  2H4FeCy6. 

Psendomorphine  is  actually  deposited  if  the  solution  is  not  too  dilute, 
and  this  substance  being  somewhat  soluble  in  water,  is  the  cause  of 
the  blue  coloration  in  the  presence  of  ferric  chloride.  R,  R. 

Narcotine.  By  W.  Roser  (Annalen,  245,  311— 326).— Jot^o- 
tarconine  methiodide,  CiiH8lN03,MeI,  is  obtained  together  with 
tarconine  methiodide  when  narcotine  dissolved  in  20  parts  of 
80  per  cent,  alcohol,  and  some  hydrochloric  acid  is  treated  with  the 
corresponding  amount  of  iodine  in  three  portions,  and  boiled  in  a 
reflux  apparatus  for  10  hours.  The  periodide  which  separates  is 
dissolved  in  water,  and  treated  with  hydrogen  sulphide.  The  liquid 
is  warmed  and  quickly  filtered,  by  which  a  separation  of  the  sparingly 
soluble  iodotarconine  methiodide  from  the  more  readily  soluble 
tarconine  methiodide  is  effected.  It  is  almost  insoluble  in  boiling 
alcohol,  and  crystallises  from  hot  water  in  thi'ee  forms.  When 
hi^ated  with  a  solution  of  iodine,  the  periodide,  CiiIl8lN09,MeI,l2,  is 
obtained.  This  crystallises  in  sparingly  soluble,  dark,  lustrous 
needles  melting  at  171°. 

Iodotarconine  methochloride,  CiiH8T^03,MeCl  -f  HoO,  prepared  by 
treating  an  aqueous  solution  of  the  iodide  with  silver  chloride, 
crystallises  from  alcohol  in  yellowish  needles.  The  platinocJiloridey 
(Ci2HHlN03)2,PtCl4,  crystallises  is  short,  lustrous  prisms;  the 
aurochloride  forms  slender,  yellow  needles ;  the  mercurichloride 
crystallises  in  long  needles. 
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lodotarconine,  OnHglNOa  -f  H2O,  is  formed  when  lodotarconine 
methochloride  is  heated  gradually  up  to  180°.  It  crystallises  from 
water  in  yellowish-red  needles.  The  anhydrous  compound  is  dark- 
red.  The  hydrochloride,  CuHsINOsjHCl  +  2H2O,  crystallises  in 
yellow  needles  of  silky  lustre. 

Tarconine  methiodide,  CiiH9N03,MeI,  prepared  as  described  above, 
crystallises  in  groups  of  long,  yellow  needles  ;  it  combines  with  iodine 
with  formation  of  the  periodide,  CiiH9N03,MeI,T2;  it  crystallises  from 
alcohol  in  long,  red-brown  needles  melting  at  160"  (compare 
Jorgensen,  J.  pr.  Chem.  [2],  2,  433).  When  1  gram  of  methyl- 
tarconine  chloride  is  heated  with  7  grams  of  strong  hydrochloric  acid 
for  four  hours  at  140— 150^  a  compound,  CnHgNOg^Cl  -|-  liHjO, 
probably  tarconine  hydrochloride  (Wright,  Trans.,  1877,  535),  and 
methyl  chloride  are  formed. 

Methyltar conic  acid,  CnHnNOa,  is  formed  together  with  formaldehyde 
when  the  solution  of  the  ammonium  base  obtained  by  the  action  of 
silver  oxide  on  tarconine  methochloride  is  boiled  ;  it  separates  in 
small,  lustrous  crystals.  It  is  insoluble  in  alcohol,  almost  insoluble  in 
water,  readily  soluble  in  mineral  acids,  and  in  alkalis  (not  ammonia). 
The  hydrochloride  crystallises  in  slender,  lustrous  needles,  very 
readily  soluble  in  water,  sparingly  in  alcohol.  The  sulphate, 
(CnH„]N"03)o,H2S04  +  6H2O,  and  the  acid  sulphate,  CnHuA^03,H2S04 
+  3H2O,  crystallise  in  small,  yellow  crystals  and  white  prisms. 

Bromotarconine  methobroniide,  CiiH8Br]S'03,MeBr  +  HvO,  is  prepared 
by  adding  bromine-water  to  an  aqueous  solution  of  tarconine  metho- 
chloride, and  decomposing  the  perbromide  which  separates  with 
hydrogen  sulphide.  It  first  separates  in  a  labile  form,  in  long 
sulphur-coloured  needles  ;  these  gradually  change  to  flat  prismatic 
crystals. 

The  perhromide,  CnH8BrN03,MeBr,Br2,  crystallises  in  lustrous, 
gold-coloured  plates,  melts  at  1(55°,  and  is  converted  by  boiling  with 
alcohol  into  the  bromide  just  described. 

Browotarconine  methochloride,  prepared  by  digesting  the  bromide 
with  silver  chloride,  crystallises  in  slender  needles,  very  readily  soluble 
in  alcohol,  less  in  water.  The  platinochloride  is  yellowish-red;  the 
aurochloride  forms  slender  yellow  needles. 

Methylbromotarconic  acid,  CiiHioBr^03  (v.  Gerichten,  Abstr.,  1883, 
869),  is  formed  as  barium  salt  when  bromotarconine  methobroniide 
is  treated  with  silver  oxide,  and  the  whole  boiled  with  baryta.  It 
melts  at  233°.  N.  H.  M. 

Papaverine.  By  G.  Goldschmiedt  (Monatsh.,  9,  327— .348; 
compare  Abstr.,  1886,  83,  478  ;  1887,  163 ;  this  vol.,  p.  302)  — Cryst^il- 
line  papaverine  benzyl  chloride  (30  grams)  is  oxidised  with  2  per 
cent,  potassium  permanganate  (100  grams)  at  40 — 45°,  and  the 
solution  filtered.  The  filtrate  contains  veratric  acid  (74  grams)  and 
small  quantities  of  benzoic  and  oxalic  acids.  The  residue  is  either 
extracted  consecutively  with  boiling  water  and  alcohol,  or  suspended 
in  water,  and  the  oxide  of  manganese  dissolved  by  passing  a  stream 
of  sulphurous  anhydride.  The  mixture  of  organic  compounds  is 
warmed  with  dilute  hydrochloric  acid  and  the  solution  filtered ;  on 
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adding  ammonia  to  the  filtrate,  papaveraldine  is  precipitated.  The 
residue  contains  a  compound  melting  at  153 — 154°  (see  below), 
benzylliemipinisoimide,  and  a  very  small  quantity  of  a  compound 
melting  above  24u°    which  was  not  obtained  in  the  pure  state. 

The  substance  melting  at  153 — 154°  is  benzylpapaveraldine- 
ammonium,  hydroxide,  C7H7'C2oHi9N05'OH,  ov  oxide{C->,^lliQ'NOo'G-'^T)iO. 
It  crystallises  from  boiling  water  or  alcohol  in  small,  slender,  colourless 
needles,  and  is  readily  soluble  in  cold  glacial  acetic  acid,  acetone, 
chloroform,  and  benzene,  but  rather  sparingly  soluble  in  ether.  It 
dissolves  in  boiling  concentrated  hydrochloric  acid,  yielding  a  yellow 
solution  from  which  yellow  needles  of  papaveraldine  hydrochloride 
separate  on  cooling  ;  it  also  dissolves  in  cold  sulphuric  acid,  forming 
a  colourless  solution  which  shows  the  characteristic  colour  reaction  ot 
papaveraldine  when  heated.  The  hydrochloride  crystallises  in  slender, 
yellow  needles,  but  it  quickly  decomposes  when  dry  and  loses  its  acid. 

Henzylhemipinisoimide,  C17H15NO4,  crystallises  from  alcohol  in 
slightly  yellow  needles,  melts  at  225°,  and  sublimes  without  decom- 
position. It  is  a  neutral  substance,  and  is  not  dissolved  by  acids  or 
alkalis.  It  yields  hemipinic  acid  and  benzylamine  when  boiled  for  a 
long  time  with  potash  (sp.  gr.  1*15),  but  when  the  reaction  is  inter- 
rupted after  a  short  time  benzylhemipinamic  acid  is  obtained. 

Benzy l}iemipina7}vic  acid, 

COOH-C6H,(OMe),-CO-NH-C7H7  [COOH  :  CONHC7H7  =  2:3, 

or  3  :  2  and  (0Me)3  =  4:5],  crystallises  from  alcohol  in  very  slender 
needles,  and  is,  as  a  rule,  more  readily  soluble  than  the  imide.  It 
loses  water  when  heated,  and  is  converted  into  the  imide,  so  that  it 
has  the  same  melting  point  as  the  latter.  It  is  readily  soluble  in 
alkalis  and  ammonia,  but  when  an  ammoniacal  solution  is  evaporated 
the  imide  is  obtained.  The  potassium  salt  crystallises  in  white 
needles,  and  is  readily  soluble  in  water.  The  silver  salt  is  amorphous. 
The  lead  salt  crystallises  in  microscopic,  rhombic  plates.  The  calcium 
salt,  (CnHieNOsjaCa,  crystallises  in  small  needles,  and  is  rather  easily 
soluble  in  water. 

Veratric  acid  and  papaveraldine,  together  with  small  quantities  of 
acetic  and  oxalic  acid,  are  obtained  when  papaverine  ethobromide  is 
oxidised  with  potassium  permanganate,  and  the  reaction  products 
separated  as  described  above,  but  the  chief  product  is  ethyl hemi- 
pinisoimide.  No  compound  analogous  to  benzylpapaverine- 
ammonium  hydroxide  (or  oxide)  is  formed. 

Ethylhemipinisoimide,  C12H13NO4,  crystallises  from  boiling  alcohol, 
in  which  it  is  only  sparingly  soluble,  in  yellowish  needles,  melts  at 
226 — 227°,  and  sublimes  in  colourless  needles. 

Ethylheynipinamic  acid,  C12H15NO5,  is  formed  when  the  preceding 
compound  is  heated  with  potash  for  a  short  time.  It  loses  water 
when  heated,  and  melts  at  the  same  temperature  as  the  imide.  The 
salts  are  similar  to  those  of  the  corresponding  benzyl-derivative. 

Hemipinic  acid  and  ethylamine  are  obtained  when  ethylhemi- 
pinisoimide  is  boiled  for  a  long  time  with  potash.  Hempinic 
acid  and  cinchomeronic  acid  are  formed  when  dimethoxyquinoliue 
(compare  Goldschmiedt,  this  vol.,  p.  302)  is  oxidised  with  4  per  cent. 
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alkaline    potassium    permanganate.      This    dimetlioxy-compoand   is 
therefore  a  derivative  of  isoquinoline. 

The  acid  described  as  diliydroxycinchonic  acid  (Abstr.,  1886,  478) 
yields  a  yellow,  crystalline  substance,  when  heated  above  its  melting 
point  until  gas  is  no  longer  evolved  ;  the  product  is  sparingly 
soluble  in  water,  melts  at  230°,  and  gives  a  reddish-violet  iron  reac- 
tion.    It  yields  isoquinoline  when  distilled  with  zinc-dust. 

F.  S.  K. 

Constitution  of  Papaverine.    By  G.  Goldschmiedt  (Monatsh.,  9, 

34L' — 360). — Papaverine    is    a    derivative    of    isoquinoline;    it    cou- 

NCH— 
tains  the  two  groups,  dimethoxyisoquinolii;e,  <^.>,^'pTT^C6H2(OMe)2 

[(0Me)2  =  1  :  2  or  3  :  4],  and  dimethylhomocatechol,  which  are  most 
probably  united  by  the  CHj-group  of  the  latter.    The  constitution  of 

papaverine  is  therefore  probably  C6H3(OMe)2*CH3'C<^T^^p|T-pTT__^> 

[(0Me)2  =  1  :  2  or  3  :  4],  and  in  accordance  with  this  view  papaver- 

aldine   has  the   constitution    C6H,(OMe)2-CO-C<^'.^'^^(^?^®2>,  and 

papaverinic  acid  the  constitution 

CaH3(OMe)2'CO-C<^.^^^^^)>C-COOH. 

F.  S.  K. 

Cocaine  and  its  Salts.  By  B.  H.  Paul  (Pharm.  J.  Trans.  [3],  18, 
781 — 785). — Ready  crystallisabiiity  was  pointed  out  by  Lossen  and 
Wohler  as  a  characteristic  property  of  pure  salts  of  cocaine,  and  this 
is  confirmed  by  the  author,  who  also  rejects  Stockman's  hypothesis 
that  the  uncrystallisable  portion  of  cocaine  hydrochloride  is  a  solution 
of  cocaine  in  hygrine.  Hygrine  he  regards  as  a  mythical  substance, 
contending  that  the  true  explanation  is,  that  an  amorphous  alkaloid 
is  associated  with  cocaine  in  the  coca  leaves.  He  has  obtained  this 
alkaloid  in  quantity  sufiicieiit  for  a  detailed  examination,  and  in  the 
meantime  states  that  it  has  a  yellow  colour  and  a  bitter  taste,  and 
that  it  produces  only  a  very  slight  anaesthetic  eifect  on  the  tongue, 
but  not  until  after  the  lapse  of  several  minutes.  Its  hydrochloric 
acid  solution  on  evaporation  leaves  a  gummy  residue  without  any 
sign  of  crystallisation,  and  ammonia,  whilst  failing  to  produce  in 
it  the  precipitate  of  needle-shaped  crystals  characteristic  of  pure 
cocaine,  causes  the  liquid  to  become  milky,  and  soft  clots  to  separate. 
The  amorphous  alkaloid  has  a  peculiar  smell  like  benzoin  and  butyric 
acid,  and  when  it  is  heated  with  hydrochloric  acid  in  a  sealed  tube 
benzoic  acid  is  formed.  R.  R. 

Ptomaines.  By  O.  de  Coninck  (Compt.  rend.,  106,  1604 — 1605). 
— The  ptomaine  CsHnN  (this  vol.,  p.  730)  forms  two  mercurochlo- 
rides,  one  of  which,  (C6HiiN,HGl)2,HgCl2,  crystallises  in  small,  white 
needles  slightly  soluble  in  water  and  in  dilute  alcohol,  but  insoluble  in 
absolute  alcohol.  It  decomposes  when  exposed  to  moist  air.  The 
other  is  a  sesqui-salt,  (C8HiiN,HCl)2,3HgCl2,  and  forms  long,  yellowish 
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needles,  whicli  are  insoluble  in  the  ordinary  solvents,  and  decompose 
when  exposed  to  moist  air. 

The  methiodide  crystallises  in  slender,  wbite  needles,  which  alter 
very  slowly  when  exposed  to  the  air,  and  dissolve  in  all  proportions 
in  absolute  alcohol.  With  alcoholic  potash,  it  gives  a  deep  red  colora- 
tion, which  is  intensified  by  hydrochloric  or  acetic  acid,  but  is 
destroyed  by  a  slight  excess  of  ammonia.  The  liquid  acquires  no 
fluorescence.  If  the  methiodide  is  heated  with  solid  potash  and  a 
small  quantity  of  water,  a  garnet-red  coloration  is  produced,  and  on 
more  strougly  heating,  an  odour  of  pyridine  dihydride  is  evolved. 
If  the  methiodide  is  distilled  with  aqueous  potash,  the  distillate  has 
a  red  colour,  and  when  exposed  to  the  air  becomes  highly  fluorescent. 
In  some  cases,  the  red  coloration  rapidly  changes  to  dull  green,  owing 
to  the  reducing  action  of  the  ptomaine  which  is  liberated  towards 
the  end  of  the  process.  Only  a  very  slight  excess  of  ammonia  is 
required  to  destroy  the  red  coloration,  and  in  this  respect  the 
ptomaine  differs  from  the  methiodides  of  the  coal-tar  pyridines  and 
of  the  bases  obtained  from  cinchonine  and  brucine.  It  is  evident, 
however,  that  in  its  general  behaviour  this  ptomaine  resembles  the 
pyridine  bases.  C.  H.  B. 

Alkaloids  in  Human  Urine.  By  J.  L.  W.  Thqdichum  (Compt. 
7^end.,  106,  1803 — 1806). — The  urine  was  mixed  with  5  per  cent,  of 
sulphuric  acid  previously  diluted  with  twice  its  own  volume  of  water, 
and  the  alkaloids  were  precipitated  by  phosphomolybdic  or  phospho- 
tungstic  acid.  The  precipitate  was  washed,  treated  with  barium 
hydroxide  and  barium  carbonate,  care  being  taken  to  avoid  an  excess 
of  hydroxide,  and  the  deep  red  solution  thus  obtained  was  filtered. 
If  ferric  chloride  is  added  to  the  red  liquid,  it  produces  a  bulky 
precipitate,  which  contains  urochrome,  the  colouring  matter  of  the 
urine  in  combination  with  iron.  This  urochrome  may  be  isolated  in 
several  different  ways,  and  then  treated  with  sulphuric  acid,  or  the 
precipitate  may  be  treated  directly  with  the  acid.  In  either  case,  the 
product  answers  to  the  description  given  by  Proust  in  1881.  It  is  a 
deep,  violet-red,  bulky  precipitate,  which  when  treated  with  ether 
yields  a  resin  and  a  mixture  of  omicholin  and  omicholic  acid.  The 
portion  insoluble  in  ether  consists  of  a  red  compound,  urojpittin, 
soluble  in  alcohol,  and  a  black  resin,  uromelanin. 

Omicholin  has  approximately  the  composition  C24H38NO5,  and  is  a 
red,  resinous  substance,  insoluble  in  ammonia,  but  soluble  in  ether 
and  alcohol.  Its  solution  sliow«  a  bright  green  fluorescence,  and 
gives  an  absorption-spectrum  consisting  of  a  band  between  D  and  E. 

Omicholic  acid  has  the  composition  C5H22NO4,  and  is  also  a  resinous, 
red  substance  soluble  in  ether  or  alcohol,  forming  a  solution  which 
shows  a  green  fluorescence  and  gives  an  absorption-band  between  D 
and  E.  This  band  is,  however,  narrower  than  the  band  given  by 
omicholin.  Omicholic  acid  is  soluble  in  ammonia,  and  is  reprecipitated 
by  acids. 

UropiUin  was  not  obtained  pure.  It  is  always  mixed  with  one  or 
other  of  its  modifications,  meta-uropittin  and  ttro-rubin,  and  is  par- 
tially altered  by  contact  with  the  oxygen  of   the  air.     It  contains 
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11  per  cent,  of  nitrogen.  Its  alcoholic  solution  is  red,  and  gives  an 
absorption-band  at  F. 

JJromelanin  has  the  composition  C36H43N7O10,  and  is  insoluble  in 
alcohol  or  ether,  but  dissolves  in  dilute  solutions  of  the  alkalis,  from 
which  it  is  precipitated  bj  acids.  With  silver,  barium,  calcium,  lead, 
and  zinc  it  forms  basic  and  acid  salts.  The  silver  salt  has  the  com- 
position C36H4oAgN709.  Uromelanin  is  a  very  stable  substance ;  the 
quantity  excreted  by  an  adult  is  0*3  to  0"5  gram  per  day. 

Neither  urochrome  nor  any  of  the  other  products  can  be  obtained 
crystallised.  Urochrome  is  an  alkaloid,  the  function  of  which  is  as 
yet  unknown.  The  products  of  its  decomposition  are  not  related  to 
the  colouring  matters  of  the  blood  or  of  the  bile. 

If  the  filtrate  from  the  urochrome  iron  precipitate  is  concentrated, 
it  yields  bulky  crystals  which  may  be  purified  by  recrvstallisation  from 
alcohol.  These  consist  of  an  alkaloid,  uro-theobromine,  isomeric  with 
ordinary  theobromine.  It  sublimes  without  change,  forms  no  crys- 
talline precipitate  with  silver  nitrate,  and  displaces  acetic  acid  from 
cupi'ic  acetate,  forming  an  insoluble  compound. 

Creatinine  is  also  present,  and  the  mother-liquor  from  the  creatinine 
contains  three  alkaloids.  Reducine,  doHosNsOg  or  C6Hn]Sr304,  forms  a 
barium  compound  which  is  almost  insoluble  in  alcohol.  Neutral  or 
acid  solutions  of  reducine  reduce  ferric,  cupric,  or  mercuric  salts  to 
ferrous,  cuprous,  or  mercarous  salts  respectively,  and  silver  salts  to 
metallic  silver.  Para-reducine  nnites  with  zinc  oxide  to  form  a  com- 
pound, CeHgNsO-ZnO  or  CeHgZnNaOg.  Aromine  could  not  be  isolated 
in  a  pure  condition.  When  heated,  it  gives  off  an  aromatic  odour 
resembling  that  obtained  from  tyrosine  under  similar  conditions. 

C.  H.  B. 

Oxidation   of  Albumin   with    Permanganate.     By  R.  Malt 

(Monatsh.,  9,  255 — 288;  compare  Abstr.,  1885,824). — The  author  has 
previously  described  an  oxyprotosulphonic  acid  obtained  by  oxidising 
albumin  with  permanganate.  On  further  treatment  with  permanga- 
nate, this  acid  is  converted  into  peroxyproto'io  acid.  Like  ail  albuminous 
bodies  it  gives  the  biuret  reaction,  contains  sulphur,  and  its  carbon 
and  nitrogen  are  present  in  the  same  ratio  as  in  albumin,  from  which 
it  differs  in  not  being  precipitated  by  a  solution  of  potassium  ferro- 
cyanide  containing  a  little  acetic  acid,  or  by  tannic  acid.  Baryta 
readily  decomposes  the  acid  with  formation  of  the  following  sub- 
stances :  —  Oxalic,  sulphurous,  isoglyceric,  amidovaleric,  benzoic, 
formic,  and  glutamic  acids,  leucine,  ammonia,  and  traces  of  pyrroline. 

G.  T.  M. 
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Physiological    Chemistry, 


Coagulation  of  the  Blood.  By  J.  B.  Hatceaft  and  E.  W. 
Carlier  {Brit.  Med.  Jour.,  2,  1888,  229— 232).— The  blood  was 
received  directly  from  the  finger- tip  into  a  tall,  cylindrical  vessel 
filled  with  viscid  castor-oil.  By  occasionally  inverting  the  vessel  the 
blood  may  be  kept  from  coming  in  contact  with  the  sides  or  ends  of 
the  vessel  for  a  considerable  time.  Blood  removed  in  this  way  from 
the  body  remains  uncoagulated  for  an  hour  or  more.  Not  only  is  its 
fluidity  preserved,  but  the  white  corpuscles  remain  rounded  in  shape, 
and  the  blood  plates  do  not  tend  to  run  together  or  change  in  any 
way.  As  soon,  however,  as  the  blood  comes  in  contact  with  solid 
matter,  other  conditions  remaining  the  same,  the  white  corpuscles 
exhibit  amoeboid  movement  (if  the  temperature  is  high  enough), 
fibrin  is  formed,  and  the  blood  plates  become  adhesive.  The  con- 
clusion is  drawn  that  all  these  changes  result  from  the  mechanical 
stimulation  of  livi.ng  and  naked  protoplasm  by  solid  matter.  Actual 
disintegration  leading  to  the  disappearance  of  the  white  corpuscles 
was  not  observed,  but  the  following  were  the  appearances  noted : — 
The  coarsely  granular  corpuscles  became  flattened  and  irregular  in 
outline,  due  to  amoeboid  movement.  They  then  lost  their  granules, 
or  these  retired  to  one  part  of  the  cell,  the  rest  of  the  cell  becoming 
clear.  The  strings  of  fibrin  would  then  be  seen  gradually  forming. 
The  finely  granular  corpuscles  were  observed  to  present  the  same 
appearance,  with  the  exception  that  their  fine  granules  did  not  con- 
gregate to  such  an  extent.  The  production  of  fibrin  ferment  from  the 
white  corpuscles,  and  probably  also  from  the  blood  plates,  which  are 
regarded  as  pieces  of  undifferentiated  protoplasm,  is  regarded  not  so 
much  as  a  result  of  death  and  disintegration,  as  of  living  metabolism 
in  those  structures.  W.  D.  H. 

Alcaptonuria.  By  R.  Kirk  {Brit.  Med.  Jour.,  2,  1888,  232—233). 
— A  certain  kind  of  human  urine  darkens  on  the  addition  of  alkalis. 
Bodeker  {Annalen,  117,  98)  isolated  from  such  urine  a  substance  to 
which  he  gave  the  name  "alcapton."  Ebstein  and  Miiller  {Virchnv's 
xirchiv,  62,  554)  found,  as  they  supposed,  catechol,  and  Smith 
{Dublin  Med.  Jour.,  73,  465)  protocatechuic  acid.  In  a  former  paper 
{Brit.  Med.  Jour.,  2, 1886,  1017),  the  author  showed  that  the  substance 
differs  somewhat  in  its  reactions  from  both  those  compounds,  and 
gave  it  the  name  urrhodinic  acid.  Further  investigation  has  shown 
that  a  mixture  of  two  substances  is  in  reality  present,  one  which  is 
precipitable  by  neutral  lead  acetate,  and  one  which  is  not.  The  former 
is  cBlled  uroleucic  acid ;  this  is  soluble  in  water,  alcohol,  and  ether; 
it  crystallises  from  ether  in  stellate  groups  ;  it  has  a  strongly  acid 
reaction,  reduce  Fehling's  solution  and  Lowe's  bismuth  solution.  The 
crystals  melt  at  13.3*3°,  and  have  the  formula  CgHioOs.  A  solution  gives 
with  ferric  chloride  (1  in  40)  a  transient,  green  colour;  a  drop  of 
the  ferric  solution  added  to  the  crystals  produces  a  red  colour. 
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The  suV)stanoe  wTiich  is  not  precipitated  by  lead  acetate  is  amor- 
plionsand  has  an  acid  reaction.  It  exercises  the  same  general  reduoinsr 
reactions,  but  these  are  not  so  keen,  and  in  fact  it  corresponds  in  all 
its  properties  with  Bodeker's  alcapton.  It  is  provisionally  termed 
uroxanthic  acid.  W.  D.  H. 

Action  of  Artificial  Dyes  on  the  Animal  Organism.  By  T. 
Weyl  (Ber.,  21,  2191—2192). — Naphthol- green  B  has  no  injurious 
effects  on  dogs  when  administered  directly  into  the  stomach  in  daily 
doses  of  1  to  2  grams  for  14  days.  Dinitrocresol  (compare  this  vol., 
p.  52'))  is  poisonous.  Martin s'-yellow  (dinitro-a-naphthol),  which  is 
not  fatal  to  rabbits  (compare  this  vol.,  p.  184),  is  poisonous  to  dogs  of 
medium  size,  even  in  small  doses.  0*5  gram  was  injected  into  the 
stomach  of  a  dog  weighing  6850  grams,  on  two  consecutive  days, 
and  on  the  third  day  1  gram  of  the  sodium  salt ;  the  animal  died 
after  the  last  injection. 

Subcutaneous  doses  of  0*1  gram  daily  for  four  days,  or  two  doses 
of  0*2  gram,  killed  a  dog  weighing  8800  grams.  Naphthol-yellow  S 
(sulphonic  acid  of  Martius'-yellow)  is  quite  uninjurious  even  in  doses 
four  times  as  large  as  fatal  doses  of  Martius'-yellow.  Aurantia  is 
probably  poisonous,  but  up  to  the  present  time  no  azo-dye  is  known 
to  be  poisonous.  Three  commercial  samples  of  safranine  proved 
fatal  when  administered  in  three  subcutaneous  doses  of  05  gram  of 
the  hydrochloride  to  dogs  weighing  5  to  6  kilos.  F.  S.  K. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bactsriological  and  Chemical  Investigation  of  some  Bacilli. 

By  J.  KuNZ  (Monatsh.,  9,  361 — 377). — Bacillus  strumitis  vras  found  by 
Tavel  in  two  cases  of  struma  cystica,  both  patients  having  suffered 
intense  intestinal  catarrh ;  it  also  occurs  in  animals.  Its  length 
varies  from  1  to  1*5  /n,  and  its  breadth  from  0'5  to  0*6  /t.  It  thHves 
well  in  Koch's  peptone  gelatin  ;  in  agar-agar  jelly — especially  in 
])resence  of  sugar,  growth  is  very  rapid,  and  a  large  quantity  of  gas 
is  evolved,  but  in  no  case  is  any  particular  odour  perceptible.  It  is 
extremely  mobile,  and  is  best  stained  with  alkaline  methylene-blue 
by  L5ffler's  method.  When  140  grams  of  inoculated  gelatin,  con- 
taining 2  per  cent,  of  grape-sugar,  are  kept  for  three  days  at  the 
ordinary  temperature,  and  finally  for  12  hours  at  32°,  0'0149  gram  of 
pure  carbonic  anhydride  is  evolved.  Lactic  acid  and  succinic  acid 
are  produced  when  it  is  grown  in  nutn'ent  gelatin  containing  5  per 
cent,  of  grape-sugar.  1500  grams  of  the  solution  gave  I '5 7  gram  of 
succinic  acid  and  1*77  gram  of  zinc  lactate.  It  grows  in  milk  with- 
out causing  coagulation  or  change  of  reaction. 

Bacillus  pyocyaneus,  the  cause  of  the  colour  in  blue  and  green  pus, 
is  3*2^  long  and  0*8/*  broad  on  the  average.  Inoculated  gelatin  kept 
for  three  to  four  days  at  the  ordinary  temperature,  and  then  for  seven 
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flays  at  35°,  Hqnefies  in  a  few  days,  shows  a  green  fluorescence,  and 
lias  the  specific  smell  of  blue  pus.  Pyocyanin  and  pyoxanthose  were 
both  isolated  from  the  solution,  but  the  liquid  still  showed  a  green 
fluorescence  due  to  a  distinct  colouring  matter  which  is  only  soluble 
in  water  and  alcohol,  and  is  not  destroyed  by  boiling.  Concentrated 
solutions  of  this  colouring  matter  transmit  red  and  green  light  only, 
but  dilute  solutions  have  no  absorptive  power.  Only  a  few  centigrams 
of  pure  pyocyanin  were  obtained  from  6  kilos,  of  the  solution;  it 
contains  nitrogen  and  sulphur,  and  is  not  hygroscopic.  The  green 
pigment  which  is  formed  when  this  bacillus  is  grown  in  nutritious 
gelatin  is  very  probably  produced  by  the  oxidising  action  of  the  air 
on  a  chromogen  which  is  formed  by  the  bacillus,  as  the  pigment  is  not 
contained  in  the  bacterial  cells.  In  gelatin  solutions,  the  green  colour 
disappears  gradually  at  the  ordinary  temperature  in  10  to  15  weeks, 
giving  place  to  a  dark,  reddish-brown  shade,  and  the  reaction  becomes 
strongly  alkaline.  The  bacillus  grows  in  milk,  and  produces  a 
yellowish-green  solution  which  becomes  intensely  green  when  ammonia 
is  added. 

The  cells  of  Bacterium  phosphor escens  are  almost  circular,  being  1*3 
to  1'9  fi  long  and  1*1  to  1*7  n  broad;  each  cell  is  mobile  and  sur- 
rounded by  a  clearly  perceptible  zoogloea  membrane  ;  sometimes  two 
are  united.  It  grows  slowly  at  the  ordinary  temperature  in  peptonised 
gelatin  or  in  peptonised  gelatin  containing  2  per  cent,  of  grape-sugar, 
but  only  at  the  surface,  and  the  property  of  emitting  light  seems  to 
be  dependent  on  the  presence  of  oxygen.  It  grows  well  in  2,  3,  and  4 
per  cent,  solutions  of  sea-salt,  containing  0'25  per  cent,  of  peptones, 
forming  thick  rods  2  to  2'9  /n  long  and  0*9  to  1*2  /t  thick  on  the  average. 
These  solutions  are  very  phosphorescent,  far  more  so  than  any  inor- 
ganic substances  or  an  alkaline  arayl  alcohol  solution  of  lophin  ;  on 
shaking,  the  phosphorescence  becomes  more  clearly  apparent,  but  on 
cooling  to  0°  its  intensity  is  slightly  diminished.  The  phosphorescence 
disappears  when  the  solution  is  heated  at  35°  for  a  few  minutes,  but 
reappears  on  cooling  ;  it  is,  however,  completely  destroyed  by  heating 
at  35°  for  15  minutes.  After  two  to  three  weeks,  the  solutions  become 
yellowish  and  gradually  lose  their  phosphorescence;  after  several 
weeks,  phosphorescence  ceases  entirely,  but  the  bacteria  do  not  die. 
The  solutions  phosphoresce  equally  well  if  placed  in  the  dark  imme- 
diately after  inoculation.  The  phosphorescence  is  most  proliably 
caused  by  some  vital  process,  as  it  is  destroyed  by  all  reagents  which 
kill  the  protoplasm  of  the  cells. 

Bacterimn  phosphorescens  grows  in  3  per  cent,  solutions  of  sodium 
chloride,  magnesium  sulphate,  or  sodium  sulphate  containing  0*25  per 
cent,  of  peptones,  and  the  solutions  show  intense  phosphorescence.  It 
also  grows  in  urine  and  in  milk. 

Koch's  comma  bacillus  grows  very  quickly  in  a  solution  prepared 
from  serum  albumin  and  fresh  pancreatic  glands,  and  the  solution 
soon  becomes  turbid.  3  litres  of  such  a  solution  were  kept  for  three 
days  at  35°,  and  then  treated  by  Brieger's  method.  0*01  gram  of  the 
ptomaine  obtained  was  injected  subcutaneously  into  a  frog,  but  with- 
out any  apparent  result ;  the  same  quantity  injected  into  a  mouse 
proved  fatal  in  two  hours.     A  subcutaneous  dose  of  0*02  gram  was 


1124         ABSTRACTS  OF  CHEMICAL  PAPERS. 

p-iven  to  a  rabbit  weicrhing  1100  grams  ;  after  two  hours,  the  action  of 
the  salivary  jrlands  was  greatly  stimulated,  and  diarrhoea  set  in,  bat 
the  animal  ultimately  recovered .  A  non-poisonous  base  was  separated 
f  lom  the  ptomaine  ;  its  platinochloride,  (C2H5N')2,H2PtCl5^  is  sparingly 
soluble  in  water,  and  when  treated  with  soda  gives  off  a  smell  very 
similar  to  that  of  human  semen.  (Compare  Schreiner,  Abstr.,  1879, 
72,  and  Ladenburg  and  Abel,  this  vol.,  p.  441.) 

Small  quantities  of  succinic  acid  are  formed  by  the  growth  of  the 
comma  bacillus,  but  lactic  acid  is  not  produced.  F.  S.  K. 

Cultivation  of  Bacillus  Leprae.  By  B.  Rake  {BHt.  Med.  Jo  urn., 
2,  1888,  215 — 221). — As  a  result  of  numerous  experiments  carried  out 
at  the  Trinidad  Leper  Asylum,  the  following  conclusions  are  drawn  : — 

1.  At  a  tropical  temperature,  Bacillus  leprce  does  not  grow  on  the 
ordinary  nutrient  media. 

2.  In  all  animals  yet  examined,  inoculation  or  feeding  with  leprous 
1  issues  is  not  followed  by  local  growth  or  general  dissemination  of 
the  bacillus. 

3.  When  the  bacillus  is  placed  in  putrid  fluids  or  buried  in  the 
earth,  it  also  does  not  multiply.  W.  D.  H. 

Unicellular  Algse.  By  Y.  Jodin  {Ann.  Agronom.,  14,  241 — 255). — 
The  author  has  made  cultivations  of  various  species  of  Protococcus, 
Zi/gnema,  &c.,  in  artificial  media,  consisting  of  solutions  of  the  requi- 
site minerals  in  distilled  water.  The  most  suitable  solution  is  the 
same  as  that  used  by  Raulin  in  his  experiments  on  Aspergillus  niger. 
The  solution  is  placed  in  flasks  which  are  exposed  to  the  light ;  the 
carbonic  anhydride  is  renewed  in  the  air  of  these  flasks  by  an  auto- 
matic generator.  This  simply  consists  of  a  flask  filled  with  a  solution 
of  ferric  oxalate,  connected  with  the  culture  flask  by  a  bent  glass  tube 
passing  through  the  caoutchouc  stopper  of  the  latter.  The  fen^ic 
oxalate  evolves  carbonic  anhydride  on  exposure  to  light.  Under 
favourable  circumstances  the  crop  obtained  in  several  weeks'  exposure 
amounts  to  10  grams  of  fresh  algae  or  1  to  2  grams  of  dried  product 
per  litre.  These  cultivations  are  well  adapted  to  throw  light  on  the 
chemical  processes  taking  place  in  the  green  cell,  since  the  crops 
obtained  are  uniform  and  homogeneous  and  free  from  the  disturbing 
influences  arising  from  the  differentiation  of  organs  and  the  migration 
of  proximate  principles  in  the  higher  plants.  Moreover  these  algae 
live  completely  immersed  in  water.  As  regards  phosphoric  acid,  the 
author  finds  that  its  percentage  varies  from  0'5  to  3*0  of  the  dry 
matter,  being  greatest  when  the  nutritive  medium  is  rich  in  phosphoric 
acid.  Although  the  living  cell  has  the  power  to  exhaust  the  solution 
of  phosphoric  acid,  yet  the  same  cell  dried  over  sulphuric  acid,  and 
consequently  with  its  physiological  activity  impaired  or  destroyed, 
yields  up  to  water  in  which  it  is  macerated  nearly  all  the  phosphoric 
acid  previously  assimilated.  The  proportion  of  nitrogen  in  Protococctis 
varies  from  1*43  to  6'67  per  cent,  of  the  crop.  The  conditions  of 
assimilation  of  this  element  are  still  under  experiment. 

J.  M.  H.  M. 
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Influence  of  Compressed  Oxygen  on  the  Growth  of  Plants. 

By  S.  Jentys  (Ann.  Agronom.,  14,  275 — 278). — The  experiments  were 
made  in  an  apparatus  belonging  to  the  University  of  Tubingen,  and 
the  gases,  after  being  carefully  purified,  were  compressed  by  the  aid 
of  the  town  water  supply  which  is  delivered  at  7'5  atmospheres. 
Young  plants  of  beans,  sunflower,  peas,  buckwheat,  radish,  &c.,  were 
chosen,  the  length  of  the  shoot  above  a  fixed  mark  carefully  noted, 
and  the  subsequent  growth  in  the  gases  employed  measured  or  ob- 
served through  a  horizontal  microscope.  Errors  due  to  heliotropic 
curvature  were  avoided  by  surrounding  the  apparatus  with  a  black 
curtain.  The  general  results  are  that  growth  is  in  no  case  completely 
arrested  by  increase  in  the  pressure  of  oxygen  above  the  atmospheric 
pressure,  but  it  is  always  retarded,  and  the  more  so  the  greater  the 
pressure,  provided  the  duration  of  the  experiments  is  the  same.  Peas 
are  more  sensitive  than,  beans,  and  beans  than  sunflowers.  As  regards 
pressures  equal  to  or  less  than  the  atmosphere,  the  augmentation  of 
the  partial  pressure  of  oxygen  up  to  one  atmosphere  is  decidedly 
favourable  to  the  growth  of  the  radish,  white  mustard,  and  turnip  ; 
it  is  almost  without  influence  on  that  of  the  bean,  sunflower,  and  pea. 
Carefully  purified  oxygen  at  atmospheric  pressure  shows  no  injurious 
influence  at  the  end  of  three  days'  exposure.  Compressed  air  retards 
growth,  but  the  retardation  is  due  to  increased  pressure  of  the  nitrogen, 
since  plants  grow  more  slowly  in  air  compressed  to  5  atmospheres 
than  in  pure  oxygen  at  the  atmospheric  pressure.  The  influence  of 
mixtures  of  compressed  hydrogen  and  nitrogen  with  oxygen  at  its 
normal  pressure  in  the  air  is  always  unfavourable.  Respiration  and 
growth  are  in  general  affected  both  in  the  same  direction  by  alteration 
of  pressure.  The  injurious  influence  of  oxygen  above  atmospheric 
pressure  is  not  due  to  any  inability  to  support  respiration,  but  to  some 
actively  poisonous  influence  exerted  after  a  time  by  the  gas  at  high 
pressures.  J.  M.  H.  M. 

The  R61e  of  Oxygen  in  Plant  Life.  By  W.  Palladin  (Ann. 
Agronom.,  14,  278—279,  from  Bull.  Soc.  Imp.  Nat.  Moscow,  1886, 
44 — 133). — The  principal  sign  of  fermentation,  or  life  without 
oxygen,  is  the  greater  expenditure  of  material  than  takes  place  under 
normal  circumstances  in  the  air.  Experiments  made  by  the  author  on 
the  young  roots  of  germinating  beans  bring  the  intramolecular 
respiration  of  the  higher  plants  under  this  formula.  The  cuttings  of 
roots  2  centimetres  in  length  lost  4'6  per  cent,  of  their  dry  weight 
during  normal  respiration  in  the  air  for  20  hours,  and  more  oxygen 
was  absorbed  than  was  given  out  again  as  carbonic  anhydride.  Placed 
for  20  hours  in  a  gas  deprived  of  oxygen,  the  same  roots  lost  11  per 
cent,  of  their  weight,  in  spite  of  the  gradual  slackening  of  the  vital 
phenomena.  The  carbonic  anhydride  evolved  was  0"55  of  the  loss  of 
weight,  proving  that  this  gas  is  not  the  sole  volatile  product  of  intra- 
molecular respiration.  J.  M.  H.  M. 

Decomposition  of  Carbonic  Anhydride  by  Plants  deprived 
of  Chlorophyll,  By  Hueppe  (Ann.  Agronom.,  14,  274). — In  this 
note,  the  idea  is  advanced  that  certain  plants  deprived  of  chlorophyll, 

VOL.  LIT.  4  / 


1126  ABSTRACTS  OF  CHEMICAL  PAPERS. 

811  cTi,  for  example,  as  one  of  the  nitrifying  (?)  bacteria  mentioned  by 
Heraeus,  are  capable  of  decomposing  carbonic  anhydride,  and  employing* 
tlie  carbon  for  the  synthesis  of  carbohydrates.  For  example,  carbonate 
of  ammonia  is  stated  to  be  decomposed  by  the  bacterium  in  question 
with  formation  of  ammonia,  aldehyde,  and  nascent  oxygen.  The 
aldehyde  is  built  up  into  carbohydrates,  and  the  nascent  oxygen 
nitrifies  the  ammonia  to  nitric  acid.  J.  M.  H.  M.' 

Formation  of  Starch  by  Plants  from  Organic  Solutions.    By 

E.  Laurent  (Ann.  Agronom,.,  14,  273 — 274). — The  author's  results  on 
this  subject  agree  with  those  of  A.  Meyer,  and  were  obtained  during 
the  same  year.  He  employed  etiolated  shoots  of  potato  plants  in 
which  the  reserve  material  was  exhausted;  and  not  a  trace  of  starch 
could  be  found  in  sections  taken  at  different  heig-hts.  They  were 
plunged  in  solutions  of  a  great  number  of  different  organic  com- 
pounds, of  degrees  of  concentration  varying  from  0*2  to  20  per  cent., 
and  placed  in  a  dark  place.  Only  seven  compounds  were  transformed 
into  starch,  namely,  glycerol,  dextrose,  l^evulose,  galactose,  saccharose, 
lactose,  and  maltose.  Only  in  very  rare  cases  was  there  any  growth 
without  formation  of  starch.  Whether  any  of  the  substances  were 
utilised  for  respiratory  purposes  without  either  formation  of  starch  or 
growth  of  the  stem,  is  an  undetermined  point.  J.  M.  H.  M. 

Formation  of  Organic  Acids  in  Growing  Plants.     By  W. 

Palladin  (Bied.  Centr.,  1888,  499). — The  author  shows  that  during 
the  exhalation  of  plants,  the  ratio  COo :  O2  is  less  than  unity;  and  he 
calculates,  using  Lieberkiihn's  formula,  that  when  all  the  nitrogen  of 
the  albumin  has  been  converted  into  asparagine  that  there  remains  a 
residue  containing  no  oxygen  ;  this  residue  must  either  be  oxidised, 
or  else  must  be  absorbed  in  the  formation  of  cellular  tissue,  but  in 
either  case  this  change  must  be  accompanied,  by  a  strong  assimilation 
of  ox3^gen  whereby  CO2 :  O2  becomes  less  than  1.  By  the  transforma- 
tion of  asparagine  and  carbohydrates  into  albumin,  a  strongly  oxidised 
residue  must  remain,  and  acids  are  a  bye-product  from  such  regenera- 
tion ;  it  is  also  considered  that  the  water  produced,  by  exhalation  is 
a  product  of  regeneration.  E.  W.  P. 

Formation  of  Crystals  of  Calcium  Oxalate  in  Plant  Cells. 
By  J.  H.  Wakker  (Atm.  Agronom.,  14,  274 — 275,  from  Bot.  Cenfr., 
33,  360). — According  to  the  author,  the  crystals  are  not  formed  in 
the  mass  of  protoplasm,  but  in  the  cell  sap,  and  are  always  found  in 
the  vacuoles.  J.  M.  H.  M. 

Influence  of  Magnesium  and  Calcium  Chlorides  on  Germi- 
nation. By  R.  HiNDORF  (Bied.  Centr.,  1888,461—462). — The  injury 
which  follows  the  application  of  Stassfurth  waste  salts  to  plants  arises 
from  the  chlorine  present,  but  then  only  when  the  salts  are  in  too 
great  quantity.  Germination  of  wheat,  rye,  barley,  oats,  peas,  &c.,  is 
assisted  by  these  salts.  The  sulphates  also  are  injurious,  but  not  to 
such  an  extent  as  the  chlorides.  E.  W.  P. 
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Glutinous  Rice  of  Jap  in.  By  SHiMOYAMA-YuNicnmo  (Ann. 
Agronom.^  14,  287 — 288,  from  Bot.  Centr.,  32,  6). — There  are  many 
varieties  of  glutinous  rice  in  Japan.  Besides  ordinary  starch,  the 
starch  of  the  Mozi  rice  consists  of  soluble  starch,  dextrin,  and 
perhaps  maltose, — that  is,  products  which  are  generally  obtained  from 
starch  by  artificial  processes.  The  ordinary  starch  can  only  be  recog- 
nised by  the  iodine  reaction  after  the  extraction  of  the  greater  part 
of  the  dextrins.  The  other  cereals  cultivated  in  Japan  also  contain 
starch  similar  to  that  of  the  Mozi  rice.  The  starch  of  the  potato, 
and  ordinary  starch  yield  soluble  starch,  or  at  least  a  body  coloured 
red  by  iodine,  and  also  dextrin.  The  difference  between  all  these 
varieties  of  starch  is  therefore  quantitativ^o  not  qualitative.  The  Mozi 
rice  contains  too  little  ordinary  starch  to  form  a  paste,  or  to  give  a 
yellow  colour  with  bromine.  It  contains  no  substance  giving  a  violet 
colour  with  iodine  as  Nageli  supposes.  J.  M.  H.  M. 

Absorption  of  Nitrogen  by  Soils  and  Plants.  By  A.  Gautier 
and  R.  Drouin  (Gompt.  rend.,  106, 1605 — 1607). — A  reply  to  Chevreul 
(this  vol.,  p.  979). 

Experimental  Plots  at  the  Agricultural  Station  of  La 
Somme.  By  A.  Nantier  (Ann.  Agronom.,  14,  255 — 261). — Wheat. — 
Experiments  were  made  with  six  well-known  varieties  of  wheat  at 
Senarpont  on  two  very  different  soils,  the  one  clayey  and  the  other 
calcareous.  In  the  rich  clay,  all  gave  good  crops,  Dattel  and  Bordeaux 
the  best ;  in  the  light  soil,  Bordeaux  was  decidedly  the  best ;  in  both 
soils,  the  Browick  variety  answered  poorly.  One  result  of  these 
experiments  is  that  the  highly  cultivated  varieties  need  good,  deep, 
rich,  well-prepared  soil.  Various  artificial  manures  were  also  tried 
with  the  Bordeaux  wheat  on  the  two  soils  already  mentioned.  The 
phosphatic  manures  were  applied  in  the  autumn,  the  soluble  manures 
in  the  spring.  The  clay  soil  contained  0*207  per  cent.  N,  0*131  per 
cent.  P^Og,  and  0237  per  cent.  K3O ;  the  calcareous  soil,  0*202  per 
cent.  N,  0148  per  cent.  P2O5,  and  0*149  per  cent.  K3O.  Although 
these  chemical  features  of  the  soils  were  so  similar,  the  action  of 
manures  was  very  different  in  the  two  cases.  None  of  the  manures 
employed  gave  any  increase  in  the  calcareous  soil,  whilst  on  the  clay 
soil  sodium  nitrate,  ammonium  sulphate,  soluble  and  insoluble 
phosphate  each  gave  an  increase  of  about  10  quintals  per  hectare,  the 
unmanured  plot  yielding  30  quintals.  Potassium  salts  alone  gave  no 
appreciable  increase,  as  might  have  been  predicted.  The  soluble  and 
insoluble  phosphates  were  equally  efficacious. 

Irrigated  Pastures. — Figures  cited  by  the  author  show  that  a  pasture 
which  without  irrigation  gave  1500  kilos,  hay  per  acre  as  first  cut, 
and  no  aftermath,  when  irrigated  gave  5000  and  6000  kilos,  hay  first 
cut,  2700  and  3500  kilos,  second  cut,  total  7700  and  10,100  kilos. 

Insoluble  Phosphates. — These  must  be  well  worked  into  the  soil  in 
order  to  produce  good  results.  Applied  only  on  the  surface  of  a 
pasture  poor  in  phosphoric  acid  (0*149  per  cent.  P2O5)  but  rich  in 
nitrogen  (0*481  per  cent.)  and  potash  (0*138  per  cent.  K2O),  little  or 
no  efifect  was  produced.  J.  M.  H.  M. 
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Richness  and  Density  of  Wheat.  By  A.  Pagxocl  (Ann, 
Agronom.,  14,  262 — 272). — The  average  composition  is  as  follows  : — 
Water,  14-3;  albuminoids,  11*0 ;  starch  and  dextrin,  70'5 ;  fatty 
matters,  1"2  ;  cellulose,  1*7  ;  ash,  1'6.  The  water  being  always  near 
140,  and  the  sum  of  the  ash  and  cellulose  3  to  4,  in  order  to  arrive  at 
the  starch,  dextrin,  and  fat,  it  suffices  to  add  17  to  the  albuminoids,  and 
subtract  the  sum  from  100.  The  albuminoids  are  very  variable,  and  in 
order  to  correlate  the  variation  in  this  constituent  and  in  the  phos- 
phoric acid  with  the  physical  characters  of  the  grain,  the  author  has 
examined  70  samples  of  different  countries,  varieties,  and  methods  of 
growth,  and  has  embodied  the  results  in  an  elaborate  table,  under  the 
following  heads,  arranging  the  different  samples  in  order  of  their 
richness  in  nitrogen :  — 

Water. — This  varies  from  10*00  to  16*88  per  cent. ;  mean  14-1. 
Albuminoids,  in  undried  sample,  7"87  to  16'06  per  cent. ;  mean  10*43. 
Albuminoids,  in  dried  sample,  9*13  to  17*87  per  cent. ;  mean  12*14. 
P2O5,  in  undried  sample,  0*448  to  1*016  per  cent. ;  mean  0*661. 
P2O5,  in  dried  sample,  0*533  to  1*154  per  cent. ;  mean  0*769. 
Number  of  grains  in  10  grams,  162  to  404 ;  mean  240. 
Weight  of  1  grain  in  milligrams,  24  to  61 ;  mean  41. 
Volume  of  1  grain  cubic  millimetres,  18  to  46  ;  mean  32. 

He  also  gives  the  apparent  and  real  densities  of  the  undried  grain 
and  the  real  density  of  the  dried  grain  (calculated). 

The  richness  in  nitrogen  and  the  density  generally  increase 
together,  but  not  in  any  constant  ratio.  The  samples  rich  in  nitrogen 
are  usually  rich  in  phosphoric  acid  also,  but  here  again  the  relation  is 
an  irregular  one.  There  is  no  constant  relation  between  the  size  of 
the  grains  and  their  richness  in  nitrogen,  but  usually  the  small 
grained  varieties  are  richer  than  the  large  ones.  The  richness  in 
nitrogen  appears  to  depend  more  on  the  mode  of  cultivation  and 
meteorological  conditions  than  on  the  variety ;  different  samples  of 
the  same  variety  are  found  in  all  parts  of  the  tables.  The  different 
coloured  grains  in  the  same  sample  differ  much  in  composition ;  thus 
in  a  sample  of  Berques  wheat,  the  white  grains  gave  10*22  per  cent, 
of  albuminoids  (dry),  and  the  red  grains  13*87  per  cent.  Tropical 
wheats  are  not  always  the  richest  in  albuminoids ;  two  samples  from 
Egypt  were  amongst  the  poorest,  whilst  the  red  wheat  of  Saint  Pol 
(France)  was  one  of  the  richest.  The  square-headed  Porion  wheat, 
trom  which  large  yields  have  been  obtained,  gave  11*87  per  cent,  of 
albuminoids  in  the  di'ied  sample,  close  on  the  average  of  the  whole 
series.  J.  M.  H.  M. 

Application  of  Potassium  Chloride  to  Sugar  Beet  on  Heavy 
Soil.  By  A.  Peteemann  (Bied.  Centr.,  1888,  443— 450).— The  results 
of  three  years'  experiments  show  that  when  potassium  chloride  is 
applied  as  a  manure  to  sugar  beet,  in  conjunction  with  nitre  and 
superphosphate,  an  increase  in  total  yield  is  produced  in  some  cases, 
yet  the  absolute  yield  of  sugar  per  hectare  is  reduced. 

E.  W.  P. 
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Spectroscopic  Notices.  By  H.  W.  Yogel  (Ber.,  21,  2029—2032). 
—  Coal-gas  Volaiiliser. — A  test-tube  containing  the  substance  under 
examination  is  fitted  with  a  double-bored  cork.  Into  the  one  cork  a 
tube  is  fitted  which  passes  nearly  to  the  bottom,  whilst  into  the 
second  hole  a  tube  is  fitted  bent  twice  at  right  angles,  and  drawn  out 
at  the  upper  end  to  a  jet.  Above  the  jet  a  tube  10  cm.  long  and 
57  mm.  wide  is  held  by  means  of  a  wire  in  such  a  way  that  it  can  be 
pushed  down  over  the  jet  or  drawn  up  as  required.  Coal-gas  is 
passed  through  the  apparatus  over  the  heated  solution  in  the  tube,  and 
burns  at  the  jet.  The  wide  tube  is  so  arranged  that  the  flame  is  non- 
luminous.  The  apparatus  can  be  used  in  most  cases  where  the 
"hydrogen  volatiliser  "  has  hitherto  been  used,  and  is  more  convenient. 

2.  Detection  of  Chromates.  —  This  is  most  readily  effected  by  heating 
the  substance  in  the  apparatus  just  described  with  sodium  chloride 
and  sulphuric  acid,  when  chromium  oxychloride  is  formed  if  a  chro- 
mate  is  present.  A  very  characteristic  spectrum  is  obtained,  and 
1  mgram.  of  a  chromate  can  be  detected. 

3.  Observations  of  Beep  Layers  of  Liquids  in  Test-tubes. — The  appa- 
ratus employed  consists  of  a  vertical  spectroscope,  a  test-tube  con- 
taining the  liquid  to  be  examined,  and  below  this  a  mirror  to  reflect 
light  through  the  liquid  in  the  test-tube.  In  order  to  get  over  the 
inconvenience  caused  by  the  round  bottom  of  the  test-tube  containing 
the  liquid  acting  as  a  lens  which  focuses  the  light  reflected  into  the 
tube  to  a  point  within  the  liquid,  the  test-tube  is  fitted  into  a  larger 
test-tube  which  contains  a  little  water,  and  thus  forms  a  plano- 
convex lens.  The  outer  tube  being  a  fixture,  the  inner  tube  is  pushed 
up  or  down  until  the  greatest  amount  of  light  is  obtained.  With  a 
depth  of  16  cm.,  the  chromous  reaction  can  be  observed  when  only 
1"5  per  thousand  is  present.     Sketches  of  the  apparatus  are  given. 

N.  H.  M. 

Funnel  for  Filtering  Carbon.  By  T.  M.  Drown  (Chem.  News, 
57,  223). — This  funnel  has  a  cylindrical  stem,  of  which  the  diameter 
is  slightly  less  than  the  internal  diameter  of  the  porcelain  combustion 
tube  used.  In  use,  the  funnel  is  about  half  filled  with  asbestos,  which 
is  supported  by  a  flat  coil  of  platinum  or  copper  wire,  the  en4  of 
which  extends  from  the  centre  to  below  the  end  of  the  stem.  When 
all  the  carbon  is  on  the  filter,  the  coil  is  withdrawn  through  the  stem, 
and  the  funnel  and  contents  dried.  Now  by  inserting  the  stem  in 
the  combustion  tube,  the  contents  are  easily  and  safely  transferred. 
Successful  determinations  have  been  made  by  treating  iron  borings 
directly  on  the  filter  with  cupric  ammonium  chloride  solution,  washing 
with  dilute  hydrochloric  acid,  &c.,  and  burning  without  removal  of 
the  small  amount  of  copper  which  may  be  present.  Direct  treatment 
in  a  glass  combustion  tube  is  not  as  satisfactory  as  using  the  funnel 
and  transferring  to  a  porcelain  tube.  D.  A.  L. 
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Estimation  of  Bromine.  By  J.  T.  White  (Chem.  News,  57, 
233 — 245). — Bromine  is  evolved  when  a  bromide  is  heated  with 
potassium  permanganate  and  aluminium  sulphate,  whilst  chlorides 
nnd  iodides  do  not  yield  chlorine  or  iodine  under  these  conditions. 
The  author  proposes  a  method  of  estimating  bromine.  The  solution 
of  a  bromide  is  mixed  with  10  c.c.  of  a  permanganate  solution  (1  in 
25)  for  each  0*1  gram  bromine,  and  then  with  some  aluminium  sul- 
phate solution  saturated  at  ordinary  temperatures  ;  the  bromine  is 
distilled  off  in  a  current  of  carbonic  anhydride  and  titrated. 

D.  A.  L. 

Determination  of  Phosphorus  in  Iron  by  Molybdate.  By 
C.  Meineke  (Zeit.  arigeivand.  Chem.,  1,  68 — 72). — The  author  cannot 
confirm  Tamm's  statement  (this  vol.,  p.  529)  that  the  presence  of  man- 
ganese is  prejudicial  to  the  determination  of  phosphoric  acid.  He 
obtains  identical  results  whether  the  iron  is  separated  from  the  man- 
ganese as  acetate,  or  whether  the  treatment  is  omitted.  The  amount 
of  phosphoric  acid  precipitable  after  simple  dissolution  of  the  iron  in 
nitric  acid  does  not  bear  any  constant  proportion  to  that  found  after 
evaporation  and  ignition.  Instead  of  the  evaporation  and  ignition, 
the  complete  oxidation  of  the  phosphorus  can  be  effected  by  adding 
jliromic  acid  to  the  nitric  acid  solution.  With  irons  containing  more 
than  3  per  cent,  of  carbon,  the  addition  of  some  sulphuric  acid  is 
necessary.  The  process  is  as  follows: — 4'375  grams  of  the  iron  are 
dissolved  in  50  c.c.  of  nitric  acid ;  30  c.c.  of  diluted  sulphuric  acid 
(equal  volumes  of  strong  acid  and  water)  is  added,  and  the  whole  is 
evaporated  to  15  or  20  c.c;  2^  or  3  grams  of  chromic  acid  is  now- 
added,  the  liquid  boiled  for  10  minutes  and  then  diluted.  If  man- 
ganese peroxide  separates,  it  must  be  reduced  by  hydrogen  dioxide, 
but  this  generally  introduces  traces  of  phosphoric  acid.  The  solution 
is  now  made  up  to  250  c.c,  filtered,  and  100  c.c,  after  partial  neutra- 
lisation with  ammonia  and  heating  to  90°,  is  precipitated  with 
molybdate.  The  precipitate  after  being  washed,  first  with  acidified 
ammonium  nitrate,  and  then  with  cold  water  (see  this  vol.,  p.  194),  is 
gently  ignited.  A  gram  corresponds  to  1  per  cent,  of  phosphorus  in 
the  iron. 

The  organic  matters  in  bog-iron  ore  are  without  influence  on  the 
determination  of  the  phosphorus  it  contains.  M.  J.   S. 

Determination  of  Alkaline  Hydroxides  in  Presence  of 
Carbonates.  By  A.  Isbert  and  Venator  {Zeit.  augeicand.  Chem.,  1, 
109 — 110). — The  perfectly  cold  solution  of  the  mixture  is  titrated 
with  standard  acid,  using  as  indicator  the  special  rosolic  acid  prepared 
as  described  in  Zeit.  anal.  Chem.,  1887,  583.  The  change  to  yellow 
is  perfectly  distinct  and  sharp  as  soon  as  the  hydroxide  is  neutralised. 
On  now  boiling  the  liquid,  the  red  colour  is  restored,  and  a  further 
quantity  of  acid,  corresponding  with  the  carbonate  present,  is  required 
to  produce  the  change  to  yellow.  M.  J.  S. 

Volumetric    Estimation    of  Potassium    and  Sodium.    By  J. 

T.  White  (Chem.  News,  57,  214— 215).— 21  cc.  of  the  solution  con- 
taining about  0'2  gram  of  the  mixed  chlorides  is  placed  in  a  lOO  c.c. 
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flask,  and  for  each  O'l  gram  of  the  mixed  salts  5  c.c.  of  a  solntion  of 
ammonium  hydrogen  tartrate  is  atlded.  This  solution  is  prepared  by 
diluting  a  solution  of  ammonium  hydrogen  tartrate  saturated  at  90° 
with  an  equal  volume  of  water,  and  warming  before  use  to  dissolve 
any  crystals.  When  the  flask  and  contents  are  cool,  methylated  spirit 
is  added  gradually,  shaking  after  each  addition  until  the  flask  is  filled 
to  the  mark  ;  after  three  hours  or  longer,  the  potassium  hydrogen 
tartrate  is  filtered  off",  and  10  c.c.  of  the  solution  evaporated  to 
dryness,  ignited,  then  again  evaporated  with  ammonium  chloride 
solution,  and  re-ignited.  The  residual  sodium  chloride  is  titrated 
with  silver  nitrate.  D.  A.  L. 

Solubility  of  Magnesium  Ammonium  Phosphate  in  Alcohol. 

By  A.  J.  Wakemani^  {Technology  Quarterly,  Boston,  1,  173 — 177j. — 
'J  he  author  mentions  that  Rose,  in  the  sixth  edition  of  his  Handbach 
cler  Anahjiischen  Chemie,  points  out  that  the  precipitate  of  magnesium 
ammonium  phosphate  is  entirely  insoluble  in  water  containing  one- 
fourth  of  its  bulk  of  ammonia  solution  of  specific  gravity  0'96°,  and 
that  under  the  determination  of  phosphoric  acid  by  magnesium  salts, 
Rose  states  that  water  containing  3  per  cent,  of  ammonia  gas  dis- 
solves only  traces  of  the  precipitate,  and  that  this  solubility  is 
reduced  to  less  than  half  if  to  the  dilute  solution  of  ammonia 
one-fourth  of  its  volume  of  alcohol  is  added,  and,  further,  that  the 
addition  of  alcohol  favours  the  separation  of  the  precipitate. 

The  author,  in  order  to  test  the  method,  which  he  says  appears  to 
have  been  neglected  by  analysts,  has  made  a  series  ot  comparative 
analyses  under  identical  conditions  with  the  exception  that  some  of 
the  precipitates  were  washed  with  ammonia  solution,  according  to 
the  ordinary  method,  and  the  remainder  with  ammonia  solution 
containing  alcohol. 

Tlie  results  of  his  experiments  point  to  a  slight  advantage  in  the 
use  of  alcohol  in  diminishing  the  solubility  of  magnesium  ammonium 
phosphate  when  the  precipitate  is  somewhat  bulky.  The  use  ot" 
alcohol,  moreover,  appears  to  make  the  precipitate  more  compact,  so 
that  it  is  more  easily  washed,  and  is  less  liable  to  creep  up  the  sides  of 
the  funnel.  The  addition  of  alcohol  to  the  solution  in  which  the  pre- 
cipitation takes  place  is  not  advantageous,  as  it  causes  the  precipitate 
to  attach  itself  more  closely  to  the  beaker,  so  as  to  be  difiicult  of 
removal,  and  it  also  retards  the  filtration.  G.  W.  T. 

Solvent  Action  of  Rochelle    Salt  on  Metallic  Hydroxides. 

By  H,  N.  Wareen  (Ghem.  News,  57,  223 — 224). — The  author  includes 
the  moist  precipitates  of  the  following  metals  in  the  list  of  hydroxides 
and  carbonates  soluble  in  solutions  of  Rochelle  salt : — Copper,  zinc, 
manganese,  nickel,  cobalt,  iron  (ferrous  and  ferric),  chromium, 
aluminium,  tin  (stannic),  antimony,  bismuth,  and  even  barium,  stron- 
tium, calcium,  and  magnesium  to  a  considerable  extent  in  concentrated 
solutions  of  Rochelle  salt.  Cadmium  carbonate  is,  however,  insoluble. 
Treatment  with  Rochelle  salt  solution  cannot,  therefore,  be  safely 
employed  for  distinguishing  or  separating  bismuth  or  tin  from  anti- 
mony,   although   it    is   frequently    recommended   for   that   purpose. 
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Cadmium  carbonate  may,  however,  be  separated  from  copper  carbo- 
nate by  such  treatment.  D,  A.  L. 

Determination  of  Manganese  as  Sulphide.    By  C.  Meixeke 

(Zeit.  amjewand.  Chem.,  1,  3 — 6). — Manganese  sulphide  when  thrown 
down  in  the  green  form  can  be  easily  washed  by  decantation,  and 
shows  no  tendency  to  pass  through  the  filter.  The  green  modifica- 
tion is  readily  obtained  by  precipitating  from  a  boiling  solution  con- 
taining a  large  excess  of  ammonia.  After  boiling  for  a  few  minutes 
and  allowing  to  subside,  filtration  may  take  place  immediately.  A 
trace  of  manganese  remains  in  solution,  but  not  more  than  after 
precipitation  in  the  cold.  It  may  be  recovered,  if  desirable,  by 
evaporating  to  a  small  bulk,  acidifying,  filtering  from  sulphur,  and 
precipitating  with  bromine  and  ammonia.  Traces  also  adhere  to  the 
precipitation  vessel,  and  should  be  dissolved  with  hydrochloric  acid 
containing  bromine.  The  results  are  not  influenced  by  the  presence 
of  large  quantities  of  ammonium  chloride  or  acetate,  or  of  sodium 
chloride,  or  by  dilution.  Satisfactory  results  have  been  obtained  in  the 
separation  of  manganese,  calcium,  and  magnesium.  For  weighing, 
the  precipitate  is  best  converted  into  Mn304,  for  which  purpose  ignition 
at  a  bright-red  heat,  with  exposure  to  air  until  the  weight  is  constant, 
suffices.  M.  J.  S. 

Determination  of  Small  Quantities  of  Manganese  in  Iron 
rich  in  Silicon.  By  C.  Reinhardt  (Zeit.  angewand.  Chem.,  1,  108 — 
109). — Hampe's  chlorate  process  (Abstr.,  1886,  101)  is  unsuitable  for 
such  irons  owing  to  the  large  quantity  of  gelatinous  silica  which  sepa- 
rates during  the  solution  in  nitric  acid.  The  following  modification  of 
Belani's  method  can  be  employed: — 3  or  4  grams  of  the  iron  is 
covered  with  30  or  40  c.c.  of  hydrochloric  acid  (1'19)  ;  some  potas- 
sium chlorate  is  added,  and  after  standing  for  some  time  in  the  cold 
the  solution  is  heated  and  evaporated  to  15  or  20  c.c.  It  is  then 
diluted  with  cold  water  and  filtered  through  a  Schleicher's  filter  into 
a  500  c.c.  flask,  washing  the  silica  with  hot  water.  For  each  gram  of 
iron,  5  c.c.  of  nitric  acid  (1*4)  is  now  added.  The  solution  is  boiled, 
cooled,  neutralised  with  zinc  oxide  until  the  ferric  hydrate  is  pre- 
cipitated, then  made  up,  mixed,  and  filtered.  Half  of  the  filtrate  is 
boiled  with  sodium  acetate,  bromine,  and  zinc  oxide,  and  the  precipi- 
tated peroxide  is  titrated  with  oxalic  acid  and  permanganate. 

M.  J.  S. 

Determination  of  Iron  by  Nitroso-^-naphthol.  By  C.  Meineke 
{Zeit.  angewand.  Chem.,  1,  5 — 1 ). — The  method  described  differs  little 
from  that  of  Ilinski  and  Knorre  (Abstr.,  1886,  100).  The  solution 
must  not  contain  nitrates.  It  is  desirable,  although  not  necessary, 
that  the  iron  should  be  in  the  ferric  state.  The  solution  should  be  as 
nearly  neutral  as  possible.  About  1  gram  of  nitroso-/3-naphthol  dis- 
solved in  2  c.c.  of  50  per  cent,  acetic  acid  is  required  for  each  deci- 
gram of  iron.  The  precipitation  is  best  performed  in  the  cold.  It  is 
complete  when  a  drop  of  the  clear  upper  liquor  gives  a  brown  colour 
with  a  cobalt  solution.  The  precipitate  after  having  been  washed 
with  cold   water,  is  so  far   dried  that  the  rim  of  the  filter  can  be 
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wrapped  round  it,  and  it  is  then  very  gradually  heated  in  a  large 
porcelain  cracible  until  completely  burnt  to  ferric  oxide. 

Cobalt  and  copper  if  present  are  precipitated  along  with  the  iron. 
Phosphoric  acid  appears  sometimes  to  be  completely  and  at  other  times 
imperfectly  thrown  down.  M.  J.  S. 

Determination  of  Alcohol.  By  B.  Boss  (Zeit.  angewand.  GJiem., 
1,  31 — 35). — An  excess  of  potassium  permanganate  oxidises  alcohol 
completely  to  carbonic  acid  and  water  when  to  the  mixture  so  much 
concentrated  sulphuric  acid  is  added  that  it  amounts  to  40  per  cent,  of 
the  whole.  The  author's  experiments  were  made  with  absolute  alcohol 
distilled  from  quicklime  in  an  apparatus  from  which  moist  air  was 
excluded.  It  boiled  at  78"26°  (corr.).  From  this,  a  1  per  cent,  solu- 
tion was  made  with  purified  water.  The  permanganate  solution  con- 
tained 10  grams  in  a  litre,  and  was  standardised  by  potassium 
quadroxalate,  a  decinormal  solution  of  which  is  also  required.  The 
analytical  process  is  as  follows : — About  5  grams  of  the  dilute 
alcohol  is  weighed  in  a  flask  ;  50  c.c.  of  the  permanganate  is  run 
in,  and  then  20  c.c.  of  sulphuric  acid  whilst  shaking.  After  a  few 
minutes,  100  c.c.  of  water  is  added,  then  a  measured  excess  of 
the  oxalate,  the  liquid  heated  nearly  to  boiling,  and  the  excess  of 
the  oxalate  found  by  permangauate.  In  four  experiments,  100' 18, 
100*0,  100*24,  and  lOO'O  per  cent,  of  the  alcohol  present  was 
indicated.  M.  J.  S. 

Estimation  of  Glycerol.  By  F.  Filsinger  (Zeit.  angewand. 
Chem.,  1,  123 — 124). — The  substitution,  proposed  by  Jolles,  of  potas- 
sium manganate  for  permanganate  in  the  Benedict-Zsigmondy  process 
(which  is  based  on  the  oxidation  of  the  glycerol  in  cold  alkaline  solu- 
tion to  oxalic  acid  and  titration  of  the  latter  after  precipitation  by 
calcium  chloride)  is  found  to  yield  low  and  irregular  results  even 
when  a  large  excess  of  manganate  is  employed.  M.  J.  S. 

Influence  of  Inactive  Substances  on  the  Polaristrobometric 
Estimation  of  Grape-sugar.  By  B.  Pribram  (Monatsh.,  9,  395 — 
405). — The  rotatory  power  of  solutions  of  grape-sugar  containing 
acetone  increases  with  the  percentage  of  acetone,  so  that  [«]©  = 
16-587  +  0-026a;  where  [aj^  is  the  rotation  at  20°  (I  =  2dm),  16-587 
is  the  rotation  of  the  sugar  alone  in  solutions  containing  15*68  grams 
in  100  c.c,  and  x  is  the  percentage  of  acetone.  The  rotatory  power 
of  sugar  solutions  containing  acetone  reaches  its  maximum  only  after 
a  certain  lapse  of  time,  and  the  viscosity  of  such  solutions  increases 
with  the  percentage  of  acetone.  These  facts  must  be  borne  in  mind 
in  estimating  the  sugar  in  diabetic  urine  when  more  than  5  per  cent, 
of  sugar  and  1  per  cent,  of  acetone  are  present ;  smaller  quantities 
have  quite  inappreciable  influence  on  the  results. 

The  rotatory  power  of  tartaric  acid  is  considerably  diminished  in 
the  presence  of  acetone. 

Carbamide  lowers  the  rotatory  power  of  grape-sugar,  but  only 
slightly ;    ammonium    salts   act    similarly    but   to   a   larger    extent. 
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8  to  10  per  cent,  of  phosphates  lowers  the  rotatory  power  slightly, 
smaller  quantities  have  no  appreciable  effect.  F.  S.  K. 

Determination  of  Starch  in  Grain.  By  Monheim  {Zeit. 
angewand.  Chem.,  1,  65 — 68). — The  direct  inversion  of  the  starch  with 
hydrochloric  acid  gives  results  which  are  too  high,  owing  to  the  con- 
version of  the  cellulose  into  sugar  (Marker,  Handb.  d.  Spirit usfabr., 
4th  Ed.,  93).  Asboth's  method  (Abstr.,  1887,  868)  gives  most 
unsatisfactory  results,  concordant  numbers  being  obtained  only  when 
the  same  baryta  solution  is  used,  and  the  results  being  even  then  in 
many  cases  incredible.  The  author  gives  the  preference  to  Lintner's 
method.  3  grams  of  the  ground  grain  with  50  c.c.  of  water  are 
heated  for  four  hours  in  a  pressure  bottle  in  a  paraffin-bath  at  135 — 
140°.  The  solution  is  filtered,  and  after  dilution  to  200  c.c.  is  inverted 
by  adding  20  c.c.  of  hydrochloric  acid  and  heating  for  three  hours  on 
the  water-bath  in  a  flask  with  inverted  condenser.  The  solution  is 
netralised,  filtered,  made  up  to  500  c.c,  and  titrated  by  Fehling's 
solution.  The  sugar  found,  multiplied  by  0*916,  gives  the  amount  of 
starch.  The  use  of  lead  acetate  for  decolorising  the  solution  intro- 
duces errors.  The  best  mode  of  making  the  titration  is  to  measure 
out,  dilute,  and  heat  the  copper  solution,  then  add  at  once  a  certain 
quantity  of  the  sugar  solution,  boil  for  two  minutes,  and  examine  the 
upper  liquor.  If  too  much  or  too  little  of  the  sugar  has  been  used,  a 
fresh  quantity  of  the  copper  solution  should  be  taken.  The  use  of 
potassium  ferrocyanide  as  indicator  is  altogether  misleading. 

M.  J.  S. 

Determination  of  Starch  by  Baryta.  By  F.  Setfert  (Zeit. 
angewand.  Chem.,  1,  125 — 129). — Asboth's  method  (Abstr.,  1887, 
868)  is  capable  of  giving  results  agreeing  very  closely  amongst 
themselves  when  the  conditions  are  kept  precisely  similar.  A  very 
important  point  is  the  strength  and  quantity  of  the  alcohol  used,  the 
limits  being  comparatively  narrow  within  which  the  amount  of  baryta 
precipitated  is  such  as  to  correspond  with  the  formula  given  by  Asboth. 
The  use  of  50  c.c.  of  45  per  cent,  alcohol  in  making  up  the  mixture 
to  250  c.c.  gives  results  nearest  the  truth.  The  starch  must  be 
very  thoroughly  gelatinised,  one  to  two  hours  on  the  water- bath  being 
necessary.  The  baryta  solution  should  not  contain  less  than  23  grams 
of  barium  oxide  in  the  litre.  M.  J.  S. 

New  Extraction  Apparatus.  By  C.  M.  King  (Chem.  News,  57, 
235 — 236). — This  apparatus  consist  of  a  wide  test-tube,  o,  with  a 
quill  tube  h  fused  into  the  bottom  and  extending  some  way  both 
inside  and  beyond  a.  The  end  of  h  inside  a  is  cut  off  obliquely, 
and  upon  its  apex  rests  the  closed  end  of  a  slightly  wider  tube  c, 
which  reaches  nearly  to  the  bottom  of  a.  a  is  inclosed  in  a  still 
wider  tube  d,  and  is  supported  on  small  projections  just  above  the 
narrower  lower  end  of  d  into  which  the  quill  b  tube  extends  from 
the  bottom  of  the  test-tube  a.  In  operation,  the  substance  to  be 
extracted  is  placed  in  the  space  between  the  test-tube  a  and  the 
tube  c,  and  rests  on  a  plug  of  glass-wool  attached  to  the  tube  c  in  such  a 
-way  as  to  leave  a  clear,  liquid  space  below.    The  upper  part  of  the  tube 
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d  is  connected  with  a  condenser,  whilst  the  narrow  part  passes 
through  the  cork  of  the  flask  containing  the  solvent ;  as  distillation 
proceeds,  the  test-tube  a  and  the  space  between  the  tubes  h  and  c 
gradually  fill  up  until  the  open  end  of  h  is  reached,  when  the 
extract  sjphons  off  into  the  flask  below  ;  in  this  manner  the  solvent 
continues  to  circulate  until  the  operation  is  complete.         D.  A.  L. 

Determination  of  Fat  in  Milk.  Bj  B.  Rose  {Zeit.  amgewand. 
Chem.,  1,  100 — 107). — About  20  grams  of  the  milk  is  mixed  with 
2  c.c.  of  ammonia,  then  45  c.c.  of  alcohol,  and  120  c.c.  of  a  mixture 
of  equal  parts  of  ether  and  light  petroleum,  and  is  shaken  in  a 
stoppered  burette  of  230  c.c.  capacity.  The  volume  of  the  ethereal 
layer  is  read  off  and  25  c.c.  of  it  is  evaporated  in  a  tared  flask, 
the  fat  beirg  dried  by  aspirating  dried  air  through  the  flask  for  10 
minutes,  whilst  heating  in  a  glycerol-bath  at  90°.  An  addition  of 
0015  per  cent,  should  be  made  for  fat  remainicg  in  the  aqueous 
layer. 

When  milk  is  evaporated  with  sand,  the  fat  must  be  extracted  the 
same  day  ;  if  the  dry  residue  is  kept,  the  amount  of  fat  obtainable 
from  it  diminishes  very  seriously  (see  next  Abstract).  M.  J.   S. 

Determination  of  Fat  in  Milk.  By  H.  Scheeib  (Zeit.  angewand. 
Chem.y  1,  135). — In  the  course  of  a  considerable  experience  of  the 
sand  process  for  determining  fat  in  milk,  the  author  has  not  en- 
countered results  confirming  the  statement  of  Rose  (preceding 
Abstract),  that  the  dry  residue  if  preserved  for  several  days  before 
extraction  with  ether  yields  less  fat  than  if  extracted  at  once.  In 
special  experiments  made  for  the  purpose,  the  same  amount  of  fat  was 
obtained  by  extracting  on  the  fourth  day  as  on  the  first,  and  that 
whether  the  residue  were  preserved  in  paper  (as  in  Rose's  experi- 
ments) or  in  the  basins  in  which  the  evaporation  lock  place. 

M.  J.  S. 

Adulteration  of  Butter.  By  P.  Bockatet  (Bull.  Soc.  CMm.,  49, 
247—251,  and  381— 335).— 15  c.c.  of  the  dry,  melted  and  filtered  butter 
are  poured  into  15  c.c.  of  toluene,  placed  in  a  graduated  tube,  and 
40  c.c.  of  alcohol  (96*7°  Gay-Lussac)  added;  at  18°  the  toluene,  con- 
taining the  fat  in  solution,  remains  at  the  bottom  of  the  vessel.  The 
tube  is  then  placed  in  water  at  50°,  and  the  mixture  agitated,  after 
which  it  is  placed  in  water  at  40°  for  half  an  hour.  In  the  case  of 
pure  butter  no  precipitate,  or  only  a  slight  cloud,  is  formed  ;  if,  how- 
ever, extraneous  fats  are  present,  an  oily  or  flocculent  precipitate 
deposits,  from  the  quantity  and  character  of  which  the  amount  and 
nature  of  the  adulteration  can  be  roughly  estimated. 

The  results  obtained  with  pure  butter  from  various  sources,  and 
with  the  same  butter  after  the  addition  of  varying  quantities  of  fats, 
are  given  in  tabular  form.  If  2  to  3  c.c.  of  precipitate  are  obtained, 
the  butter  is  most  probably  adulterated,  but  when  the  precipitate 
exceeds  this  volume  the  sample  is  certainly  impure.  10  per  cent,  of 
added  oleomargarine,  margarine,  olive  oil,  beef- fat,  &c.,  causes  a  precipi- 
tate of  from  10  to  12  c.c. ;   75  per  cent,  of  the  same  impurities  produce 
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a  precipitate  of  from  19  to  22  c.c,  intermediate  quantities  give  propor- 
tional precipitates.  F.  S.  K. 

Detection  of  Cotton-seed  Oil  in  Olive  Oil.  By  F.  Jean 
(Dingl.  polyt.  /.,  268,  101). — The  author  has  obtained  good  results 
with  Becchi's  method,  which  requires  the  following  solutions  : — (1) 
1  gram  of  silver  nitrate  dissolved  in  100  c.c,  each  of  alcohol  and 
ether,  (2)  85  parts  of  amjl  alcohol  (boiling  at  130 — 132°),  and 
15  parts  of  pure  rape  oil.  10  c.c.  of  the  oil  to  be  examined  is  mixed 
in  a  glass  tube  with  11  c.c.  of  the  silver  solution  and  8  to  10  c.c.  of 
the  rape  oil  solution.  The  mixture  is  then  heated  for  15  minutes  in 
a  water-bath.  If  cotton-seed  oil  is  present,  a  brown  coloration  is 
obtained.  D.  B. 

Detection  of  Sesame  Oil  in  Cocoa-butter.  By  P.  Zipperer 
Chejn.  Zeit.,  11,  1600). — Sesame  oil  is  frequently  added  in  small 
quantities  to  chocolate  to  give  it  a  glossy  surface  and  good  fracture. 
When  such  chocolate  is  extracted  for  analysis,  the  sesame  oil  is 
dissolved  along  with  the  cocoa-butter.  It  may  be  detected  by  gently 
warming  2  c.c.  of  the  suspected  cocoa-butter  with  a  freshly  prepared 
mixture  consisting  of  1  c.c.  hydrochloric  acid,  sp.  gr.  1*18,  and  0*05 — 
0"1  gram  of  cane-sugar;  the  production  of  a  raspberry-red  coloration 
indicates  the  presence  of  sesame  oil ;  pure  cocoa-butter  under  similar 
circumstances  gives  a  yellowish  to  dark-brown  colour.  In  this 
manner,  an  admixture  of  -^\  per  cent,  of  sesame  oil  may  be  detected. 

D.  A.  L. 

Detection  of  Acetanilide.  By  D.  Yitali  (Chem.  Centr.,  1888, 
424,  from  VOrosi,  11,  1 — 5).  -Acetanilide  (antifebrin)  could  not  be 
detected  in  the  urine  of  people  who  had  consumed  this  compound. 
The  following  method  was  used  :  the  urine,  either  in  its  original  state 
or  neutralised  with  ammonia,  was  extracted  with  five  times  its  volume 
of  ether.  The  ethereal  solution  gave  no  residue.  Acetanilide  gives 
the  following  colour  reactions.  A  trnce  of  it  gives  a  blue  coloration 
with  a  few  drops  of  a  solution  of  bleaching  powder  and  a  crystal  of 
phenol.  Mixed  with  a  solution  of  potassium  chlorate  in  sulphuric 
acid,  it  produces  a  red  colour,  which  is  changed  to  yellow  by  water, 
by  heating  to  blood-red.  With  a  crystal  of  potassium  nitrite  and 
a  drop  of  concentrated  hydrochloric  acid,  acetanilide  produces  a' 
yellow  colour,  which,  on  heating,  changes  through  green  to  blue. 
On  evaporation  to  dryness,  an  orange-coloured  residue  remains,  which 
is  coloured  red  by  ammonia.  J.  W.  L. 

Detection  of  Pyridine  Bases.  By  Weppen  and  Luders  (Chem. 
Zeit.,  12,  151). — Cadmium  chloride  has  been  employed  for  the  detec- 
tion of  pyridine  in  denaturated  spirit ;  a  5  per  cent,  solution  of  the 
salt  should  produce  a  decided  turbidity  in  a  few  seconds,  in  an  aqueous 
solutions  of  1  of  base  in  250  of  water.  Many  operators  have  failed  to 
obtain  this  reaction,  and  the  authors  now  show  that  this  is  very 
probably  due  to  variations  in  the  composition  of  the  cadmium  chloride. 
In  two  samples  of  this  salt,  one  giving  the  reaction  contained  more 
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cadmium  than  the  other  which  did  not  produce  the  turbidity.     The 
test  is  uncertain  therefore.         .  D.  A.  L. 

Estimation  of  Morphine  in  Opium.  By  E.  F.  Teschemacher 
and  J.  D.  Smith  {Chem.  News,  57,  244 — 245). — A  controversial 
communication  referring  to  R.  William's  paper  {loc.  cit.,  134 — 135, 
and  this  vol.,  p.  635).  Incidentally  it  is  noted  that  all  they  "  pretend 
to  do"  by  their  method  "is  to  return  results  certifying  to  the 
amount  of  pure  crystalline  morphine  which  can  be  obtained  from  a 
given  sample  of  opium,"  and  moreover  they  assert  that  they  obtain 
more  morphine  than  any  other  analysts  do  ;  but  do  not  place  im- 
plicit reliance  on  their  method,  nor  do  they  believe  in  its  giving 
accurate  results.  D.  A.  L. 

Delicate  Test  for  Morphine.  By  J.  L.  Armitage  (PML  J. 
Trans.,  18,  761). — When  ferric  chloride  is  added  to  a  solution  of  a 
morphine  salt,  a  bluish-green  coloration  (imperceptible  in  dilute 
solutions)  occurs  due  to  the  reduction  of  some  of  the  ferric  chloride  to 
the  ferrous  state,  and  when  potassium  ferricyanide  is  added,  a  deep- 
blue  coloration  takes  place,  or  in  very  dilute  solutions,  a  greenish- 
blue  coloration.  One  part  of  morphine  salt  in  100,000  will  give  this 
reaction  unmistakably  after  standing  a  few  minutes.  This  is  a 
delicate  confimatory  test  in  the  absence  of  other  reducing  substances 
which  would  give  the  same  reaction,  but  several  other  alkaloids  sub- 
mitted to  this  test  failed  to  give  the  coloration.  R.  R. 

Difference  between  the  Colouring  Matters  of  Bilberry  and 
Wine  :  Spectroscopic  Wine  Testing.  By  H.  W.  Yogel  {Ber.,  21, 
1746 — 1753). — The  fresh  colouring  matters  of  bilberries  and  wine  are 
similar  but  not  identical.  They  are  readily  distinguished  from  one 
another  by  their  absorption-spectra  after  they  have  been  carefully 
neutralised  with  ammonia,  or  better  still  when  they  are  treated  with 
a  trace  of  a  solution  of  alum  before  neutralising  with  ammonia.  The 
unsuccessful  results  obtained  by  others  are  attributed  to  the  use  of 
too  concentrated  wines  and  the  addition  of  too  much  ammonia. 
When  fermented  or  when  kept  long,  the  colouring  matters  can  no 
longer  be  distinguished  from  each  other.  The  positions  of  the  absorp- 
tion-bands in  each  case  are  shown  in  a  table.  (Compare  Andree,  Arch. 
Pharm.,  13,  90.)  N.  H.  M. 

Testing  for  Santonin.  By  L.  Knapp  (Dingl.  pohjt.  /.,"268, 
42 — 44). — In  the  process  of  extraction  and  purification  of  santonin, 
solutions  and  extracts  are  obtained  which  may  contain  santonin  and 
therefore  require  to  be  tested  for  the  presence  of  this  substance.  Linde's 
reaction  consists  in  mixing  a  few  drops  of  the  solution  with  con- 
centrated sulphuric  acid,  whereby  a  violet  colour  is  obtained  varying 
in  depth  of  tint  with  the  amount  of  santonin  present  in  the  solution. 
This  test  can,  however,  be  applied  only  to  colourless  solutions.  In 
order  to  examine  coloured  solutions,  Kossakoffsky  recommends 
precipitating  the  colouring  matter  with  lead  acetate  and  then  treating 
the  filtrate  with  sulphuric  acid.  D.  B. 
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The  Vienna  Gravimetric  Method  of  Estimating  Tannin  in 
Concentrated  Solutions. — By  R.  Koch  {Dingh  polyt.  /.,  268,  329 
— 384). — The  author  refers  to  the  publication  of  the  results  of  some 
analyses  made  by  Simand,  which  show  that  the  amount  of  extract 
and  the  percentage  of  tannin  are  not  influenced  by  the  quantity  of 
bark  operated  on.  The  same  chemist  also  asserts  that  with  extracts 
of  different  concentrations  the  same  amounts  of  soluble  and  insoluble 
tannin  are  obtained.  As  these  conclusions  are  in  opposition  to 
Councler's  results  and  disagree  with  the  author's  experience  of  the 
Vienna  method,  the  following  experiments  were  carried  out :  — 

60  grams  of  fir  bark  was  extracted  by  means  of  the  Vienna  extrac- 
tion apparatus  and  the  concentrated  solution  diluted  to  1  litre.  It 
was  then  again  heated  in  order  to  redissolve  any  precipitated  tannin, 
after  which  it  was  allowed  to  cool  to  18°. 

Experiment  1. — 50  c.c.  of  this  solation  was  evaporated  to  dryness 
on  a  water-bath.    The  residue  weighed  0*870  gram,  equal  to  29  per  cent. 

Experiment  2. — 50  c.c.  was  diluted  to  150  c.c,  warmed,  allowed  to 
cool  to  18°,  filtered,  and  50  c.c.  of  the  filtrate  evaporated  to  dryness 
and  weighed.     The  residue  gave  02 74  gram  =  27*4  per  cent. 

Experiment  3. — 50  c.c.  of  the  concentrated  solution  yielded  on 
evaporation  0*736  gram  of  residue,  corresponding  to  24*52  per  cent, 
of  solid  matter. 

Experiment  4. — 50  c.c,  of  the  concentrated  solution  was  filtered, 
diluted  with  three  times  the  volume  of  water,  and  50  c.c.  of  this 
evaporated  to  dryness.  The  residue  weighed  0*245  gram  =  24*5  per 
cent. 

From  these  results  the  author  draws  the  conclusion  that  different 
amounts  of  soluble  tannin  are  obtained,  when  20  or  60  grams  of 
bark  are  extracted  with  one  litre  of  water.  Similar  results  were 
obtained  with  extracts  of  quebracho  bark  subjected  to  the  above  treat- 
ment in  a  solid  and  pasty  form.  The  author  recommends  therefore 
for  the  estimation  of  the  soluble  tannin,  the  use  of  a  small  quantity 
of  bark  and  a  considerable  amount  of  water,  whilst  for  the  solids 
other  than  tannin  it  is  best  to  employ  for  extraction  a  large  quantity 
of  bark.  D.  B. 

Estimation  of  Tannin.  By  C.  Collin  and  L.  Bexotst  (Chem. 
News,  57,  214).— In  the  process  recommended,  the  following  solu- 
tions and  apparatus  are  required.  A  normal  solution  of  tannin  con- 
taining 5  grams  of  pure  dry  tannin  and  0*5  c.c.  of  a  solution  of 
mercuric  iodide  (1  in  10,  the  iodide  being  dissolved  by  means  of  an 
equal  weight  of  iodide  of  potassium)  in  a  litre  of  water.  A  standard 
solution  of  gelatin,  containing  5  grams  of  gelatin  dissolved  in  a  litre  of 
water ;  it  is  clarified  with  egg  albumin,  mixed  with  0*5  c.c.  of  the  mer- 
curic iodide  solution  and  made  slightly  alkaline  with  soda.  A  calcium 
acetate  solution  containing  50  grams  of  the  salt  dissolved  in  a  litre  of 
water,  which  is  filtered  and  a  few  drops  of  mercuric  iodide  solution  are 
added.  The  mercuric  iodide  is  intended  to  prevent  fermentation  or 
fungoid  growths.  Besides  these  a  1  per  cent,  solution  of  methylene- 
blue,  a  4  per  cent,  solution  of  N'icolson  blue,  and  a  1  per  cent,  solu- 
tion  of  black  blue,    "N.B.I.,"  for  use   with   coloured    tannins  and 
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extracts  "must  be  at  hand.  The  apparatus  consists  of  a  burette  to 
read  to  y-i^-g-ths  of  c.c.  delivering  4  drops  to  a  tenth  c.c,  and  a  stoppered 
test-tube  3  cm.  in  diameter,  and  marked  at  60  c.c.  The  gelatin  is 
standardised  by  taking  1  c.c.  of  the  solution  in  the  test-tube, 
adding  two  drops  of  methylene- blue  and  5  c.c.  of  calcium  acetate 
solution,  filling  up  to  the  mark  with  water  at  75°  to  80°.  The 
quantity  of  tannin  required  to  precipitate  this  gelatin  is  then 
ascertained  by  running  in  normal  tannin  solution  a  little  at  a  time, 
agitating  after  each  addition,  until  the  solution  is  colourless.  The 
quantity  of  tannin  in  any  solution  may  then  be  determined  by 
employing  it  instead  of  the  normal  solution  for  the  precipitation  of 
the  gelatin.  Strong  tannin  solutions  should  be  diluted  before 
titration.  D.  A.  L. 

Spectroscopic  Examination  of  Blood.  By  G.  Lixossier  (Bidl. 
Soc.  Chim.,  49,  691 — 694). — Contrary  to  the  opinion  almost  universally 
held,  it  is  not  the  absorption-bands  of  oxyhaemoglobin  which  give  the 
most  sensitive  spectroscopic  reaction,  but  those  of  reduced  hsematin 
(the  hagmochromogen  of  Hoppe-Seyler).  The  author  recommends 
the  following  method  for  the  spectroscopic  examination  of  blood  : — 
The  blood -stain  is  dissolved  in  .water  with  the  usual  precautions  and 
examined  for  the  spectrum  of  oxyhcemoglobin.  A  drop  of  a  freshly 
prepared  solution  of  sodium  hyposulphite  is  then  added  ;  the  spectrum 
of  reduced  haemoglobin  instantly  appears.  Finally,  one  or  two  drops 
of  a  concentrated  solution  of  soda  are  added;  the  haemoglobin  is 
thus  decomposed  into  globulin  and  reduced  haematin,  the  spectrum  of 
which  consists  of  two  bands.  The  more  intense  band  is  the  only  one 
which  can  be  distinctly  observed  when  the  solution  of  blood  is  very 
dilute  ;  it  is  situated  at  an  equal  distance  from  the  D  and  E  lines,  and 
occupies  the  luminous  region  which  separates  the  two  bands  of 
oxyhaemoglobin  ;  its  mean  position  corresponds  with  that  of  the  ray 
whose  wave-length  is  X  =  557.  The  second  band  is  more  diffuse,  and  is 
situated  between  the  lines  E  and  B,  its  mean  position  corresponds  with 
\  =  522.  A  slight  elevation  of  temperature  favours  the  appearance 
of  this  spectrum  which,  if  the  solution  is  very  dilute,  may  only 
manifest  itself  after  the  liquid  has  been  completely  cooled. 

The  last  experiment  gives  positive  results  only  when  the  solution 
of  blood  is  extremely  dilute,  and  it  is  advisable,  therefore,  to  make  sure 
that  the  spectrum  observed  is  really  that  of  haematin.  This  can  be 
done  by  the  following  tests  : — The  band  ought  to  disappear  if  the 
liquid  is  heated  to  50°  without  agitating,  and  reappear  on  cooling. 
The  band  ought  to  disappear  when  the  solution  is  agitated  in  the  air, 
and  reappear  when  a  drop  of  sodium  hyposulphite  is  added.  If  the 
colouring  matter  has  been  radically  changed  by  putrefaction,  the 
spectroscopic  reaction  of  reduced  heematin  may  be  the  only  test  by 
which  the  presence  of  blood  can  be  proved.  In  some  cases,  the  colour- 
ing matter  has  become  insoluble  in  water ;  the  stain  is  then  dissolved 
in  tolerably  strong  ammonia,  and  the  oxyhaematin  is  best  reduced  by 
one  or  two  drops  of  a  solution  of  ferrous  sulphate  and  tartaric  acid. 
The  spectrum  of  such  a  solution  shows  clearly  the  first  band  of  the 
reduced  haematin. 
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By  this  method  of  spectroscopic  examination,  blood  can  often  be 
detected  in  cases  where  crystals  of  heemin  cannot  be  obtained. 

F.  S.  K. 

Detection  of  Blood  Stains.  By  Ferry  de  la  Bellone  (/.  Pharm. 
[5],  17,  253 — 255,  from  Rep.  de  Pharm.). — If  the  stains  are  on  linen 
or  cloth,  some  filaments  of  the  fabric  are  placed  on  the  snrface  of  a 
solution  of  sodium  chloride,  1  :  1000,  in  a  small  glass  tube  ;  after  some 
hours  the  liquid  takes  a  brownish-rose  tint.  If  spectroscopic  ex- 
amination of  the  liquid  indicates  htemoglobin,  the  search  for  blood 
corpuscles  becomes  important.  A  drop  or  two  of  concentrated 
chloral  solution  is  added  to  the  liquid,  when  a  rose-coloured  precipi- 
tate is  quickly  deposited.  The  supernatant  liquid  is  removed  by 
means  of  a  pipette,  a  drop  of  the  deposit  is  spread  out  on  a  glass 
slide,  and  carefully  warmed  over  a  lamp ;  a  reddish  coagulum  is 
formed,  and  a  clear  liquid  which  is  removed  by  filter-paper.  The 
coagulum  is  stained  with  a  little  magenta,  washed,  and  to  it  is  added 
a  drop  of  dilute  acetic  acid.  The  globules  stained  a  bright-red  are 
then  visible  under  the  microscope.  When  the  stain  is  found  on 
instruments,  wood  or  stone,  &c.,  the  powder  obtained  by  scraping 
is  placed  in  a  fine  bag  and  suspended  in  the  salt  solution.  When  the 
powder  is  mixed  with  earth,  the  clay  usually  present  causes  a  rapid 
precipitation  in  the  salt  solution;  in  this  case,  the  reddish  particles 
should  be  picked  out,  under  the  microscope,  for  testing.  In  all  cases, 
the  results  may  be  confirmed  by  the  formation  of  haemin  crystals. 
For  this  purpose,  one  or  more  drops  of  the  brown-rose  solution  is 
taken  before  the  addition  of  chloral,  and  carefully  evaporated  to 
dryness  on  a  slide.  It  is  then  covered  and  warmed  with  a  drop  of 
glacial  acetic  acid  when  the  crystals  of  haemin  appear  in  large 
numbers  on  cooling.  J.  T. 

Detection  of  Albumin,  Propeptone,  and  Peptone.      By   C. 

PosNER  (Zeit.  anal.  Ghem.,  27,  408 — 409,  from  Arch.  Physiol,  1887, 
495). — The  liquid  (urine,  &c.),  is  rendered  alkaline  and  a  solution  of 
copper  sulphate  so  dilute  as  to  be  nearly  colourless  is  poured  on  its 
surface.  Peptone  in  the  cold,  or  albumin  after  heating,  gives  a  reddish- 
violet  ring  at  the  point  of  contact.  M.  J.  S. 
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Relations  between  the  Composition  and  the  Absorption- 
spectrum  of  Organic  Compounds.  By  G.  Kruss  (Zeit.  physikal. 
Chem.,  2,  312 — 337). — The  absorption- spectra  of  solutions  of  deriva- 
tives of  indigo,  fluorescein,  and  anthracene  were  examined,  the 
solvents  being  chloroform  or  concentrated  sulphuric  acid  for  the 
indigo  and  anthracene,  and  alcohol  or  water  for  the  fluorescein- 
derivatives.  The  wave-lengths  of  the  lines  of  maximum  absorption 
are  given  for  every  compound,  the  number  of  compounds  examined 
being  in  all  64.  From  these  observations,  and  those  of  others,  the 
author  finds  generally  that  the  substitution  of  a  methyl-,  ethyl-, 
methoxyl-,  or  carboxyl-group,  or  of  bromine  for  hydrogen,  moves  the 
absorption  lines  further  towards  the  red,  and  that  the  substitution  of 
a  nitro-  or  amido-group  causes  a  movement  further  towards  the 
violet.  The  only  exceptions  found  were  for  dibromamido-indigo  and 
bromalizarin  in  the  first  case,  and  for  the  alcoholic  solutions  of 
tetranitro-  and  dibromodinitro-fluorescein  in  the  second,  the  behaviour 
of  these  being  directly  opposite  to  the  normal  one.  The  aqueous 
solutions  of  the  last  two  compounds  follow  the  general  rule.  The 
displacement  caused  by  the  introduction  of  any  of  the  above  groups 
appears  to  depend  in  amount  on  the  nature  of  the  compound  into 
which  the  group  enters,  but  general  rules  for  this  cannot  be  deduced. 

If  the  production  of  absorption  lines  be  looked  on  as  caused  by 
absorption,  by  a  compound,  of  those  ether  waves  which  are  capable  of 
vibrating  in  unison  with  its  own  molecules,  then  the  number  of 
vibrations  of  such  molecules  would  be  given  hy  n  =  v/\,  v  being 
the  velocity  of  light,  X  the  wave-length  corresponding  with  the 
absorption  line.  Increase  of  X  by  movement  of  the  line  towards  the 
red  would  mean  a  decrease  in  n,  and  decrease  of  X  by  movement 
towards  the  violet,  an  increase  of  n.  From  this  it  would  appear  that 
the  introduction  of  methyl,  ethyl,  methoxyl,  carboxyl,  or  bromine 
into  a  molecule,  in  place  of  hydrogen,  retards ;  the  introduction  of  a 
nitro-  or  amido-group,  accelerates  its  vibrations.  H.  C. 

Cause  of  the  Change  of  Specific  Rotatory  Power  under 
the  Influence  of  Various  Solvents.  By  Gr.  J.  W.  Bremer  {:^ec. 
Trav.  Ghim.,  6,  255— 261).— A  reply  to  Pribram  (Abstr.,  1887,  755), 
in  which  the  author  endeavours  to  show  that  Pribram's  results  do 
not  prove  conclusively  that  the  specific  rotatory  power  of  a  solution 
continually  decreases  as  it  is  more  and  more  dilute.  F.  S.  K. 

Reactions  in  Secondary  Coils  (Elements).  By  Lodsinsky 
(J.  Euss.  Ghem.  Soc,  1887,  542 — 548), — The  author  recapitulates  the 
results  obtained  by  Gladstone  and  Tribe,  Frankland,  Aron,  Tcheltsoff, 
Beklemisheff,  and  Kanin,  and  shows  that  it  is  necessary  to  investigate 
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exactly  tlie  dependence  of  charge,  quantity  of  electricity,  and  E.M.F. 
on  the  concentration  of  the  sulphuric  acid  used.  It  is  first  shown  by 
quantitative  experiments  that  the  reaction  really  consists  in  the 
formation  of  a  sulphate :  Pb  +  PbOg  +  2H2S04,aq  =  2PbS04  + 
2H2O  +  aq.  The  reverse  action  is  shown  to  take  place  on  charging 
the  elements,  so  that  Aron's  hypothesis  that  hydrated  peroxide  of 
lead  is  formed  is  erroneous.  It  is  shown  further  that  Frankland  is 
right  in  recommending  to  charge  the  batteries  in  intervals,  for  time 
must  be  given  for  the  exchange  by  diffusion  of  the  weaker  acid 
formed  inside  the  plates  with  the  stronger  acid  outside,  otherwise 
formation  of  PbO  alone,  but  no  sulphate,  would  take  place,  and  the 
energy  of  the  reaction  PbO  +  H2S04,aq  would  be  lost.  From  the 
absence  of  sulphuric  acid  in  the  plates,  the  formation  of  PbOo  is 
explained,  as  otherwise  the  PbO  first  formed  would  become  converted 
at  once  into  the  sulphate.  It  is  shown  by  quantitative  experiments 
that  owing  to  slow  diffusion,  the  concentration  of  the  acid  becomes 
greater  than  it  was  at  the  commencement  of  the  experiment,  both  on 
discharging  as  ^ell  as  on  charging.  B.  B. 

Theory  of  the  Dissociation  of  Electrolytes.  By  W.  Ostwald 
(Zeit.  physikal.  Chem.,  2,  270 — 284). — Various  considerations  are 
advanced  in  support  of  Arrhenius'  theory  of  the  dissociation  of 
electrolytes.  The  difficulty  in  recognising  dissociation  among  salts 
which  are  looked  on  as  chemically  very  stable,  lies  in  the  confusion 
of  the  affinity  with  which  the  elements  are  combined  in  such  com- 
pounds, with  that  which  appears  active  in  the  behaviour  of  these 
compounds  towards  others.  The  two  are  not  of  the  same  but  of 
opposite  properties.  The  more  energetic  a  substance  is  chemically, 
the  easier  will  it  be  split  up  into  its  atoms ;  and  the  greater  the  power 
with  which  its  elements  are  held  together,  the  less  will  be  its  chemical 
activity.  The  existence  of  atoms  of  such  elements  as  potassium  and 
sodium  in  water  can  be  understood  when  it  is  remembered  that  their 
condition  as  ions  with  large  electric  charges  is  very  different  from 
that  of  the  same  atoms  in  the  so-called  free  state. 

The  author  has  shown,  from  the  action  of  acids,  that  certain 
so-called  coefficients  of  affinity  may  be  deduced  for  these,  which  are 
independent  of  the  nature  of  the  chemical  reaction  from  which  the  co- 
efficients are  obtained,  and  are  proportional  to  the  electrical  conduc- 
tivities. These  affinity  coefficients  would,  in  the  light  of  the  present 
theory,  represent  nothing  more  than  a  measure  of  the  dissociation  of  the 
acids.  For  the  greater  the  extent  to  which  dissociation  into  hydrogen 
and  free  ion  had  already  taken  place,  the  more  readily  would  the 
combination  of  either  of  these  two  with  other  groups  take  place. 
And  since  the  dissociation  is  independent  in  amount  of  the  nature  of 
the  reaction  into  which  the  acid  enters,  this  would  explain  how  for 
the  same  acid  the  same  coefficient  of  affinity  is  obtained  in  every 
reaction. 

The  equation  (fia,  —  inv)fi<x>vl/j.l  =  c,  which  the  author  has  deduced 
from  the  dissociation  theory  (this  vol.,  p.  1020),  expresses  the  whole 
electrical  behaviour  of  binary  electrolytes.  Thus  as  v  increases,  u„ 
must  also  increase  until  at  length  it  reaches  the  limitino:  value 
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wliicli  is  the  law  of  the  increase  of  the  molecular  conductivity  with 
increasing  dilution,  /too  is  the  conductivity  of  the  wholly  dissociated 
electrolyte,  and  since  in  this  the  motion  of  each  ion  is  independent  of 
that  of  the  other,  /a*  should  be  deduced  simply  from  the  sum  of  these 
motions,  and  as  a  matter  of  fact  /*«>  may  be  represented  as  the  sum  of 
two  numbers,  one  of  which  depends  on  the  nature  of  the  negative  and 
the  other  on  that  of  the  positive  ion.  This  is  only  true  for  infinite 
dilution,  for  with  greater  concentration  the  law  is  merely  approximate, 
owing  to  the  dissociation  not  being  complete.  With  acids  and  bases 
of  low  conductivity,  /i»  is  small  in  comparison  with  ^oo,  and  /*«  —  /t„ 
becomes  nearly  constant,  so  that  fil  =i  v  const.  This  is  the  law 
already  established,  that  where  the  conductivity  is  low,  it  increases 
with  rising  dilution  in  proportion  to  the  square  root  of  the  volume. 
If  the  dilutions  Vi,  v^  .  .  .  be  measured  at  which  electrolytes  have  the 
same  relative  conductivity,  that  is  where  the  relation  between  /tp  and 
/too  is  the  same  for  all,  then  /xy,(fi^  —  iuiv)IA  will  be  constant,  and 
v^^jcx  =  ^2/^2  =  Vzjc^  =  .  .  .  ,  or  the  above  dilutions  stand  in  a  con- 
stant relation,  depending  only  on  the  nature  of  the  electrolytes.  The 
increase  in  the  conductivity  of  all  monobasic  acids  or  monacid  bases 
follows  then  the  same  law,  which  has  been  already  established. 

If  m  =  /mvl/Lix,  we  have  m^l(l  —  m)v  =  C.  This  relation  has  been 
tested  with  various  substances,  and  found  to  hold  good  with  remark- 
able accuracy  for  both  weak  and  strong  acids  from  m  =  0*7  to 
'in  =  76.  Above  this  limit,  the  experimental  errors  have  too  great 
an  influence  to  allow  of  its  being  tested.  The  effect  of  increasing  the 
concentration  of  the  solution  also  is  to  decrease  the  constant  slightly. 
This  is  owing  to  the  change  in  the  molecular  volume  and  in  the 
viscosity,  and  if  corrections  for  both  be  applied,  the  constancy  becomes 
more  apparent,  even  up  to  10  per  cent,  concentrations.  H.  C. 

Raoult's  Law  of  Freezing.  By  W.  Hentschel  (Zeit.  physiJcal. 
Chem.,  2,  306 — 311). — The  author  describes  a  new  form  of  apparatus 
for  the  determination  of  the  freezing  point.  Experiments  were  made 
with  various  substances  in  benzene  and  acetic  acid  solutions,  which 
tend  on  the  whole  to  confirm  the  truth  of  the  law.  The  numbers  for 
acetic  and  formic  acids  in  benzene  show  that  they  are  present  as 
double  molecules,  but  benzene  in  acetic  acid  gives  the  normal  value 
for  a  single  molecule.  The  exception  shown  by  acetic  and  formic 
acids  leads  the  author  to  doubt  the  general  validity  of  Raoult's  law. 
The  substance  prepared  by  passing  chlorine  through  a  mixture  of 
methyl  formate  and  chloroformate  (/.  pr.  Chem.,  36,  468 ;  Abstr., 
1888,  249)  gave  a  molecular  weight  ■JC4H3CI6O4,  and  from  this  and 
former  investigations  would  appear  to  be  a  mixture  of  chloromethyl 
and  dichloromethyl  chloroformate  in  molecular  proportion. 

H.  0. 

Theory  of  Liquids.  By  G.  P.  G-rimaldi  (Zeit.  physikal  Chem., 
2,  374 — 377). — In  criticism  of  Konowaloff's  paper  (this  vol., 
p.  1019),  the  author  shows  that  his  own  equation  for  the  expansion 
'i^i  =  "^0/(1  —  ht  —  hf)  gives  values  for  the  coefficients  of  expansion 
which  bring  the  calculated  numbers  for  0  in  the  case  of  ether  and 
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pentane  into  a  closer  agreement  with  tbe  observed  values  than  was 
obtained  by  Konowaloff.  H.  C. 

Hypothesis  of  the  Dissociation  of  Salts  in  very  Dilute 
Solutions.  By  M.  Planck  (Zeit,  physikal.  Ghem.,  2,  343).— In 
answer  to  Wiedemann  (this  vol.,  p.  1021),  the  author  points  out  that 
the  value  of  E  in  the  equation  E  =  const.  n,/n  is  not  altered  by  a 
change  in  n.  For  the  constant  has  the  value  O'^jq.,  where  9  is  the 
temperature  and  q  the  latent  heat  of  freezing;  q  combines  in  the 
denominator  with  n  to  the  product  nq,  and  this  number,  which  is  the 
latent  heat  of  fusion  of  the  whole  solvent,  depends  directly  on  the 
weight  and  not  on  the  size  of  the  molecules  of  the  latter.  The  autlior 
has  further  shown  {Ann.  Phys.  Chem.  [2],  34,  149)  that  equilibrium 
in  a  solution  of  infinite  dilution  is  independent  of  any  polymerisation 
of  the  solvent,  although  not  absolutely  so  in  moderately  dilute  solutions. 

H.  C. 

Theory  of  Isohydric  Solutions.  By  S.  Arrhextus  (Zeif. 
physihal.  Ghem.,  2,  284 — 295). — An  extension  of  the  author's  dis- 
sociation theory.  Two  solutions  are  isohydric,  the  electrical  conduc- 
tivities, or  in  other  words  the  electrolytic  dissociation  of  which 
remains  unchanged  when  they  are  mixed.  Let  there  be  two  acids, 
H^A  and  H«B,  dissolved  in  water  so  that  the  volumes  of  the  solutions 
are  Va  and  Yj.  Further,  let  a  molecules  of  the  first  remain  undis- 
sociated,  and  a.  molecules  be  dissociated  into  the  ions  inl±  and  A,  and 
let  h  and  ^  be  the  corresponding  numbers  for  the  second.  Then  if 
ihe  solutions  are  isohydric,  from  considerations  based  on  Van't  Hofi's 
assumption  of  the  analogy  of  the  condition  of  salts  in  dilute  solutions 
to  the  same  in  the  gaseous  state,  we  get  {ma,  +  n^)l(Va  +  Yt)  = 
mx/Ya  =  n^jYh.  These  relations  give  expression  to  conditions  which 
the  author  has  already  shown  to  exist  in  isohydric  solutions  {Ann. 
Phys.  Ghem.  [2],  30,  54  ;  Abstr.,  1887,  415). 

The  theory  thus  formulated  is  applied  to  the  case  of  the  dissociation 
of  ammonia  and  ammonium  chloride,  when  both  are  present  in  the 
same  solution,  in  order  to  interpret  the  influence  which  ammo- 
nium salts  have  in  retarding  the  saponification  of  ethyl  acetate  by 
ammonia,  and  which  is  in  connection  with  the  reduction  of  the 
conductivity  of  ammonia  by  ammonium  salts.  The  theory  is  also 
extended  so  as  to  apply  to  the  case  of  any  number  of  electrolytes  in 
solution,  and  leads  to  results  similar  to  those  which  have  been 
obtained  from  reasoning  based  on  thermodynamical  principles.  The 
author  concludes  that  the  properties  of  dilute  solutions  generally,  may 
be  deduced  from  Van't  Holi's  analogy  between  the  gaseous  state  aud  the 
state  of  solution  and  the  hypothesis  of  the  dissociation  of  electrolytes. 

H.  C. 

Experiments  on  the  Diffusion  of  Aqueous  Solutions.  By 
J.  D.  E.  SCHEFFER  {Zeit.  physikal.  Ghem.,  2,  390 — 404).— The  solu- 
tions were  allowed  to  diffuse  in  a  cylindrical  vessel,  the  difi^usate  being 
divided  into  four  equal  layers,  and  the  amount  of  dissolved  substance 
in  each  determined.  By  means  of  Stefan's  tables,  the  coefficient  of 
diffusion  k  of  each  solution  was  then  calculated.  For  HCl,wOHo  the 
value  of  the  coefficient  rises  with  the  concentration  from  n  =  10  to 
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n  —  4" 5,  h  being  for  tHe  first,  at  0°  about  I'S,  and  for  the  second 
about  2"4.  There  is  a  rise  with  the  concentration,  for  the  weaker  solu- 
tions also,  but  it  is  not  so  marked.  Concentrated  hydrochloric  acid 
solutions  diffuse  more  rapidly  into  solutions  of  weak  hydrochloric  acid 
than  into  water.  This  is  explained  on  the  hypothesis  that  concer- 
trated  solutions  contain  molecular  aggregates  of  hydrochloric  acid 
with  relatively  small  quantities  of  water,  and  that  on  dilution,  mole- 
cular aggregates  richer  in  water  are  formed,  this  action  being  the 
more  complete  the  greater  the  dilution.  The  results  further  show 
that  the  coefficient  of  diffusion  of  nitrates  and  some  other  salts,  such 
as  sodium  thiosulphate  and  magnesium  sulphate,  decreases  with 
rising  concentration  of  the  solution,  whereas  for  nitric  and  sulphuric 
acids  and  calcium  chloride  it  increases  as  with  hydrochloric  acid, 
although  not  to  anything  like  the  same  extent.  The  author  looks 
on  this  change  in  the  value  of  the  coefficient  with  changing  dilution 
as  due  to  molecular  actions  between  the  dissolved  substance  and  the 
water.  The  fact  that  the  coefficient  becomes  more  nearly  constant 
when  a  concentrated  solution  diffuses  into  a  weaker  solution  of  the 
same  salt  instead  of  into  water,  is  given  in  support  of  this,  since  it 
iniay  be  assumed  that  in  the  former  case  the  molecular  aggregates 
have  not  to  undergo  such  far  reaching  changes  as  in  the  latter.  The 
coefficients  also  approximate  to  constants  as  the  dilution  of  the 
solutions  examined  increases,  which  may  be  traced  to  the  same  cause. 
•Generally,  then,  the  coefficients  of  diffusion  of  concentrated  solutions 
are  by  no  means  constant,  and  for  purposes  of  comparison  with 
other  properties,  the  coefficients  of  dilute  solutions  can  alone  be 
employed.  H.  C. 

Vapour-tensions  of  Ethereal  Solutions.  By  F.  M.  Raoult 
{Zeit.  physikal.  Chem.,  2,  353 — 373). — For  solutions  in  ether  of  sub- 
stances whose  vapour- tension  is  very  small  in  comparison  with  that 
of  the  ether,  the  law  holds  100  ///  =  100  —  IcE,  where  /  is  the 
vapour- ten  si  on  of  ether  and  /'  that  of  the  solution  at  the  tempera- 
ture of  the  experiment,  N  the  number  of  molecules  of  substance 
in  100  mols.  of  the  solution,  and  h  a  constant  depending  on  the 
nature  of  the  dissolved  substance.  The  substances  examined,  with 
the  values  found  for  ^•,  are  turpentine  0*90,  aniline  090,  ethyl 
benzoate  0*90,  methyl  salicylate  0-82,  and  nitrobenzene  070.  It 
will  be  seen  that  the  values  of  h  do  not  alter  greatly  for  diffe- 
rent substances.  For  dilute  solutions  in  which  N  is  not  greater 
than  15,  the  value  of  h  for  all  substances  may  be  taken"  as 
unity.  This  does  not  hold  for  N  less  than  2,  in  which  case  the  law 
appears  to  be  more  complicated,  but  this  might  be  due  to  the  increased 
difficulty  of  experimenting.  If  instead  of  the  namber  of  molecules  of 
the  dissolved  substance,  the  number  of  molecules  of  ether  in  100  mols. 
of  the  solution  N'  =  100  —  JST  be  taken,  and  the  value  of  h  is  unity, 
the  law  takes  the  simple  form  100  /'//  =  N',  or  in  other  words,  the 
-tension  of  the  ether  vapour  of  dilute  ethereal  solutions  depends  simply 
on  the  number  of  ether  molecules  in  100  mols.  of  the  solution,  and  is 
<juite  independent  of  the  nature  of  the  dissolved  substance.  For 
concentrated  solutions  in  which  N  is  greater  than  70,  small  variations 
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from  the  law  which  occur,  may  probably  be  due  to  the  increase  in  the 
difficulties  and  errors  of  experiment.  The  law  is  independent  of  the 
temperature  between  the  limits  0°  and  20°. 

The  relation  100  /'//  =  100  —  m  may  also  take  the  form 
(/  -  /')//  =  ^"N/100.  Calling  (/  -  /')//  the  relative  decrease  in  the 
vapour- tension,  wo  find  then  that  for  all  ethereal  solutions  this 
number  is  simply  proportional  to  the  number  of  molecules  of  the 
substance  dissolved  in  100  mols.  of  the  solution.  Since  for  N<  15  we 
^et  h  =  I,  and  therefore  (/  —  /')//N  =  O'Ol,  we  find  also  that  the 
relative  decrease  in  the  vapour-tension  of  a  dilute  ethereal  solution, 
divided  by  the  number  of  molecules  of  non-volatile  substance  in 
100  mols.  of  the  solution,  is  equal  to  the  constant  quantity  O'Ol.  This 
relation  was  tested  with  a  number  of  substances  differing  widely  in 
chemical  composition,  and  found  to  hold  good  within  experimental 
error.  It  may  be  used  for  determining  the  molecular  weights  of 
substances  soluble  in  ether,  for  if  the  weight  p  of  a  substance  of 
molecular  weight  M  be  dissolved  in  100  grams  of  ether,  then 
M  =  0'74if'pl{f  —  J').  The  author  does  not,  however,  recommend  the 
method,  both  on  account  of  the  experimental  difficulties  and  the  fact 
that  it  can  only  be  used  for  vsubstances  which  boil  above  150° ;  as  a 
means  of  determining  molecular  weights,  therefore,  it  cannot  be  com- 
pared with  the  cryoscopic  method.  H.  C. 

Vapour-tension  of  Dilute  Solutions  of  Volatile  Substances. 

By  M.  Planck  (Zeit.  physikal.  Chem.,  2,  405 — 414). — If  n  and  ni  be 
the  number  of  molecules  of  the  solvent  and  the  dissolved  substance  in 
a  dilute  solution,  the  vapour  of  which  contains  n  and  7ii  of  each, 
then  the  concentration  of  the  dissolved  substance  in  the  solution  is 
given  by  Ci  =  nil(n  +  %),  and  in  the  vapour  by  Ci'  =  nil(n'  +  ^i'), 
and  from  the  conditions  of  equilibrium  Ci  —  c/  =  log  K  and  log  c//ci  = 
log  Ki,  where  K  and  Ki  are  both  functions  of  the  temperature  0  and 
the  pressure  p.  The  values  of  the  functions  are  unknown,  but  the 
differential  coefficients  may  be  calculated,  and  are  for  both  K  and  Ki 
of  the  forms  2(log  K)/^6>  =  Q/^^  ^^^  ^q^^  jqi^^  ^  _  y^^^  q  i^^i^g 
the  amount  of  heat,  measured  mechanically,  which  is  given  to  the 
system  at  constant  temperature  0  and  pressure  jp,  in  order  to  establish 
the  above  conditions  of  equilibrium,  and  Y  the  attendant  alteration 
in  volume. 

For  the  equation  Ci  —  c/  =  log  K,  the  value  of  K  may  be  calculated 
in  terms  either  of  p  or  of  0,  by  introducing  the  vapour-tension  po  of  the 
pure  solvent  at  the  temperature  0,  or  the  boiling  point  6o  of  the  pui'e 
solvent  at  the  pressure  p,  and  expanding  in  powers  of  (p  —  ^o)  or 
(0  —  0q).  The  first  gives  Ci  —  Ci'  =  (^o  —  p)lpo,  the  second  Ci  —  Ci  = 
(o  —  Oo)Q,IOl.  The  first  of  these  relations  expresses  in  words  that 
the  relative  decrease  in  the  vapour- tension  is  equal  to  the  difference  in 
the  concentration  of  the  dissolved  substance  in  the  liquid  and  in  the 
vapour.  The  author  has  calculated  the  values  which  it  gives  for  c/ 
for  the  two  cases  of  formic  acid  in  water,  where  po  >  p,  and  for 
isobutyl  alcohol  in  water,  where  ^o  <  p,  from  observations  of  the 
vapour-tension  by  Konowaloff.  It  is  obvious  that  according  as  p  is 
greater  or  less  than  po,  that  the  amount  of  the  dissolved  substance  in 
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the  liquid  is  less  or  greater  than  in  the  vapour,  and  that  the  concen- 
tration will  be  the  same  in  both  when  ^  =  j^o,  a  result  which  has 
already  been  enunciated  by  Konowaloff  (Ann.  Phys.  Ghem.  {2],  14, 
48).  For  non-volatile  substances  Ci'  =  0,  and  we  get  the  well-known 
law  of  the  molecular  reduction  of  the  vapour-tension ;  for  insoluble 
gases  Ci  =  0  and  d'  =z  (p  —  po)lp,  where  p  —  Po  is  the  pressure 
exercised  by  the  gas,  and  po  that  of  the  solvent  in  the  mixed  vapour, 
the  equation  shows  that  the  pressures  are  proportional  to  the  con- 
centrations, since  that  of  the  solvent  is  very  nearly  unity,  which  is 
Dal  ton's  law.  The  second  relatione'  —  c/  =  (6  —  do)(^J6l  expresses, 
if  Q  be  taken  for  simplicity  as  the  heat  of  vaporisation  of  1  mol.  of  the 
solvent,  that  the  difference  in  the  concentration  of  the  dissolved 
substance  in  the  liquid  and  in  the  vapour  is  equal  to  this  quantity 
multiplied  by  the  rise  and  divided  by  the  square  of  the  boiling  point. 
The  values  of  c/  have  been  calculated  from  this  relation,  also  for 
aqueous  solutions  of  formic  acid  and  isobutyl  alcohol,  and  are  found 
to  agree  very  well  with  those  calculated  by  the  first. 

From  the  equation  log  Cijcx  =  log  Ki  the  value  of  c/  may  be 
obtained  by  substituting  the  known  value  of  d  log  Ki  for  dO  and  dp, 
but  the  expression  contains  Q  and  V,  the  relations  of  which  to  one 
another  are  unknown,  and  it  cannot  therefore  be  used  practically. 

All  the  above  relations  are  only  applicable  on  the  assumption  that 
the  molecules  of  the  dissolved  substance  are  in  their  normal  condition, 
and  are  neither  dissociated  nor  combined  one  with  another.  They 
also  only  apply  in  the  case  of  dilute  solutions,  but  within  these  limits 
they  include  the  most  extreme  cases,  both  those  in  which  the  dissolved 
substance  is  non-volatile  and  those  in  which  it  is  absolutely  volatile  as 
for  insoluble  gases.  H.  C. 

A  Criticism  on  "  The  Arrangement  in  Space  of  the  Atoms 
in  the  Molecules  of  Organic  Compounds."  By  A.  Michael 
(/.  pr.  Chem.  [2],  38,  6 — 39). — The  author  argues  that  the  agree- 
ment between  experiment  and  theory  in  the  phenomena  studied 
by  Wislicenus  and  explained  by  his  extension  of  Van't  Hoff's 
hypothesis  (Ahhandlung.  der  K.  Sachs.  Gesell.  der  Wiss.,  1887)  is  only 
apparent,  and  is  based  partly  on  unjustifiable  assumptions,  partly  on 
one-sided  explanations,  and  partly  on  the  omission  of  a  large  number 
of  facts  which  would  lead  to  exactly  contrary  conclusions ;  and  shows 
that  for  many  substances  as  many  as  three  different  configurations  aro'. 
equally  probable.  F.  S.  K. 

The  Different  Forms  of  Heterogeneous  Chemical  Equilibrium.. 
By  H.  W.  B.  RoozEBOOM  {Bee.  Trav.  Ghim.,  6,  262 — 303;  compare 
Roozeboom,  Bee.  Trav.  Chim.,  5,  408). — The  term  "transition  point"' 
should  be  reserved  for  single  points  in  heterogeneous  equilibria,  which 
present  the  greatest  analogy  with  triple  points  in  physical  equilibria ; 
sach  points  are  not  confined  exclusively  to  the  equilibrium  of  con- 
densed systems.  As  the  transition  point  varies  with  the  pressure,  in 
order  to  render  Van't  Hoff's  definition  (Zeit.  physihal.  Chem.,  1,  166) 
correct  it  would  be  necessary  to  add  "  at  constant  pressure,"  or  "  at 
the  pressure  of  one  atmosphere."     In  the  latter  case,  transition  points 
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which  only  exist  under  a  higher  pressure  (compare  Roozeboom,  Bee. 
Trav.  Chim.,  5,  396)  would  be  excluded,  and  in  the  former  case  the 
definition  would  include  the  whole  series  of  temperatnres  at  which 
equilibrium  between  liquid  and  solid  systems  is  possible,  but  would 
at  the  same  time  lose  all  that  is  characteristic  of  the  transition  point. 

The  distinctive  feature  in  the  equilibrium  of  condensed  systems  is 
the  absence  of  gaseous  compounds,  but  such  equilibria  belong,  never- 
theless, to  the  category  of  heterogeneous  equilibnum.  The  equilibrium 
of  condensed  systems  presents  a  special  form  which  is  best  compared 
to  the  physical  equilibrium  between  the  solid  and  the  liquid  state  of 
the  same  substance,  and  amongst  the  examples  of  heterogeneous  equi- 
librium those  which  are  analogous  to  the  volatilisation  of  solids  can 
be  distinguished  from  those  which  are  more  comparable  to  the  evapo- 
ration of  liquids. 

Equilibria  differ  also  in  the  degree  of  heterogeneousness.  In 
equilibria  of  systems  formed  of  a  single  substance,  no  distinction  is 
necessary,  but  in  those  formed  of  two  or  more  substances,  the  degree 
of  heterogeneousness  is  judged  best  by  a  comparison  of  the  number  of 
constituent  substances  which  enter  into  the  system  with  the  number 
of  coexistent  phases,  that  is  to  say,  with  the  different  heterogeneous 
complexes  into  which  one  or  more  of  the  substances  of  the  system 
•enter,  either  in  definite  combination  or  in  variable  proportions.  These 
phases  may  differ  in  state  (solid,  liquid,  gaseous)  and  in  composition, 
as  far  as  it  concerns  liquid  and  solid  states  in  which  two  or  more 
complexes  may  coexist  unmixed. 

Gibbs  has  shown  (Trans.  Connect.  Acad.,  3,  152)  that  a  perfectly 
•definite  state  of  equilibrium  exists  when  there  are  n  -+-  1  phases  of 
n  substances.  The  coexistence  of  ?^  +  1  phases  is,  therefore,  the 
necessary  and  sufficient  condition  for  having  at  a  constant  temperature 
a  state  of  equilibrium  in  which  the  pressure  and  the  composition  of 
the  liquid  and  gaseous  phases  remain  constant  independently  of  the 
volume.  The  author  names  this  state  complete  heterogeneous  equi- 
librium. There  is  incomplete  heterogeneous  equilibrium  when  there 
are  n  substances  in  less  than  n  +  1  phases.  Complete  becomes, 
therefore,  incomplete  heterogeneous  equilibrium  when  one  or  more  of 
the  phases  are  suppressed  or  disappear  owing  to  a  change  of  tempe- 
rature or  pressure  ;  as  the  number  of  phases  decreases,  heterogeneous 
equilibrium  becomes  more  and  more  incomplete,  until  homogeneous 
equilibrium  is  established. 

The  author  classifies  the  phenomena  of  dissociation  according  to  the 
physical  state  of  the  coexistent  phases,  into  three  divisions  (I,  II,  III), 
which  are  comparable  to  one  of  the  three  forms  of  physical  hetero- 
geneous equilibrium,  and  can  be  expressed  by  the  symbols  solid  ;=; 
vapour,  liquid  ^  vapour,  solid  :^  liquid.  Each  class  is  then  sab- 
divided  (1,  2,  3,  &c.)  according  to  the  number  of  substances  which 
enter  into  equilibrium,  and  again  subdivided  (A,  B,  C,  &c.)  according 
to  the  degree  of  heterogeneousness  as  indicated  by  the  number  of 
coexistent  phases. 

I.  Volatilisation  and  Analogous  Cheniical  Equilibria. — (1.)  Systems 
formed  of  a  single  substance.  Examples : — The  isomeric  and  poly- 
meric transformations  of  substances  which  can  exist  in  the  gaseous 
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state,  for  instance,  paracyanogen,  amorphous  phosphorus.  (2.)  Sys- 
tems formed  of  two  substances.  (A.)  Incomplete  equilibrium  between 
one  solid  and  one  gaseous  phase.  Examples  : — The  absorption  of  gas 
by  solids  (charcoal  and  certain  metals),  or  the  absorption  of  hydrogen 
by  metallic  hj^drides  (PdaHjKail).  The  decomposition  of  ammonium 
carbamate,  phosphorus  pentachloride,  mercuric  oxide,  &c.  The  phe- 
nomena studied  by  Troost  and  Hautefeuille  (An7L  Ghi7n,.  Phfs.  [5],  7, 
452),  and  by  Ditte  (Aim.  Scient.  ^cole  Norm.  [2],  1,  293),  of  the 
volatilisation  of  a  simple  substance  into  a  gas,  with  which  it  can  enter 
into  chemical  combination,  for  instance  : — 

2Si2Cl6  (gas)  ^  3SiCl4  (gas)  +  Si  (solid), 
HsSe  (gas)  :;^    H2  (gas)  +  Se  (solid) . 

(B.)  Complete  equilibrium  between  two  solid  and  one  gaseous 
phase.  Examples  : — The  decomposition  of  solids  into  one  solid  and 
one  gaseous  constituent — 

IrOai^Ir  +  O2  PdzH  :^  Pd^Ha;  +  Hi_:, 

]Sra2HP04,12HoO^Na2HP04,7H20  +  5H2O  (gas) 
S02,7H20  ^  7H2O  +  SO3        CaCOa  ^  CaO  +  CO2. 

(3.)  Systems  formed  of  more  than  two  substances.  (A.)  Incom- 
plete equilibrium  between  one  gaseous  and  one  solid  phase. 
Example : — 

NH4HC03^  NH3  +  CO2  +  H2O 


gas. 

(B.)  Incomplete  equilibnum  between  one  gaseous  and  two  solid 
phases.     Example  : — 

2NaHC03:;=iNa2C03  +  H^O  +  CO2 


gas. 

(C.)  Complete  equilibrium  between  one  gaseous  and  three  solid 
phases.     Example : — 

Na2SO4,10H2O  -f  MgS04,7H20^Na2Mg(S04)3,4H20  -j- 

I3H2O  (vapour). 

II.  Evaporation  and  Analogous  Chemical  Equilibria. — (1.)  Systems 
formed  of  a  single  substance.  Example : — A  liquid  and  its  vapour. 
(2.)  Systems  formed  of  two  substances.  (A.)  Incomplete  equilibrium 
iDetween  one  gaseous  and  one  liquid  phase.  Examples  : — The  solu- 
tion of  a  non-volatile  substance  in  a  liquid.  A  liquid  and  its  vapour, 
the  gas  enclosing  the  two  constituents  at  least  partially  uncombined. 
The  decomposition  of  a  gas  into  one  liquid  and  one  gaseous  substance, 
for  instance — 

2Si2Cl6  (gas)^3SiCl4  (gas)  +  Si  (liquid)  above  1000" 
HoSe  (gas)  ^        Hj  (gas)  +  Se  (liquid)      „      270". 

(B.)  Complete  equilibrium  between  two  liquid  and  one  gaseous  phase. 
Examples  : — Physical  equilibrium  between  two  only  partially  miscible 
liquids  and  their  vapours.  (C.)  Complete  equilibrium  between  one 
liquid,  one  solid,  and  one  gaseous  phase.     Examples  : — Equilibria  into 
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-which  the  hydrates  of  a  gas,  the  componnds  of  ammonium  salts  with 
ammonia,  and  the  compounds  of  selenious  acid  with  hydrochloric  and 
with  hydrobromic  acid  enter  in  the  solid  state  (compare  Rec.  Trav. 
Chim.,  4,  361,  and  5,  387).  Equilibrium  between  a  salt,  its  solution, 
and  the  vapour  of  the  solvent.  (3.)  Systems  formed  of  more  than 
two  substances.  (A.)  Complete  equililDrium  between  three  liquids 
and  their  vapours.  Examples  unknown.  (B.)  Complete  equilibrium 
between  one  gaseous,  two  liquid,  and  one  solid  phase.  Examples : — 
The  equilibria  studied  by  Forcrand  (Ann.  Chim.  Phys.  [5],  28,  9),  in 
which  the  solid  is  a  compound  consisting  of  water,  hydrogen  sulphide, 
and  some  chloro-,  bromo-,  or  iodo-derivative  of  an  organic  fatty 
compound,  and  constituted  after  the  type  CHCl3,2H2S,23H20. 
(C.)  Complete  equilibrium  between  two  solid,  one  liquid,  and  one 
gaseous  phase.  Example : — Two  salts  in  their  saturated  aqueous 
solutions.  (D.)  Incomplete  equilibrium  between  two  liquid  and  one 
gaseous  phase.  Examples  unknown.  (E.)  Incomplete  equilibrium 
between  one  solid,  one  liquid,  and  one  gaseous  phase.  Example : — 
A  solution  of  two  salts,  of  which  one  only  is  in  excess.  Solutions  of 
alkaline  bicarbonates,  double  salts,  acid  salts,  and  basic  salts,  which 
are  decomposed  by  water.  (F).  Incomplete  equilibrium  betw^een  one 
liquid  phase  and  one  gaseous  phase  comprising  three  substances. 
Examples  unknown. 

III.  Fusion  and  Ayialogous  Chemical  Equilibria. — (I).  Systems 
formed  of  a  single  substance.  Example : — Equilibrium  between  the 
two  modifications  of  one  substance.  (2.)  Systems  formed  of  two 
substances.  (A.)  Complete  equilibrium  between  one  solid  and  two 
liquid  phases.     Examples : — 

S02,7H20  ^  SO2  ^^^^  xR^O  +  H2O  ^^^^^'  2/SO2 
HCl,H20:^HCU^-ajH30  +  H2O  ^^:^^^  2/HCI, 

(the  sign  :xx:::xxr  signifies  the  state  of  solution).  (B.)  Complete  equi- 
librium between  one  liquid  and  two  solid  phases.  Examples: — Ice 
and  a  salt,  which  exist  together  in  presence  of  a  solution  of  a  salt  at 
the  cryohydric  point  under  the  pressure  of  one  atmosphere,  but  which 
can  also  exist  at  a  lower  temperature  if  the  pressure  is  increased,  for 
instance — 

ZnS04,7H20  +  I3H2O  (solid)  7^  2OH2O  ::•■::"-:.  ZnSO^. 

Also  equilibria  such  as — 

S02,7HoO  -h  H2O  (solid)  :^  HoO  -^:i^^  icSOo 

Cl2,8H20  -f  H2O  (solid)  ^  H2O  -^^^  ajCIo. 

(C.)  Complete  equilibrium  between  three  solid  phases.  Examples 
unknown.  (D.)  Incomplete  equilibrium  between  one  solid  phase  and 
one  liquid  phase  comprising  two  constituent  substances.  Examples  : — 
A  solution  of  Br2ll20  (compare  Roozeboom,  Rec.  Trav.  Chim.,  5,  362). 
(E.)  Incomplete  equilibrium  between  two  liquid  phases.  Examples 
unknown. 

(3.)  Systems  formed  of  more  than  two  substances.  (A.)  Complete 
equilibrium  between  three  solid  and  one  liquid  phase.  Examples  : — A 
double  salt,  its  two  constituents,  and  an  aqueous  solution.     Examples 
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of  complete  equilibrium  between  (B)  two  solid  and  two  liquid  phases, 
(C)  one  solid  and  three  liquid  phases,  and  (D)  four  solid  phases,  are 
unknown.  F.  S.  K. 

Triple  and  Multiple  Points  regarded  as  Transition  Points. 
By  H.  W.  B.  RoozEBOOM  (Eec.  Trav.  Chim.,  6,  304—332;  compare 
preceding  Abstract). — The  transition  point  is  the  point  of  intersec- 
tion of  two  curves  of  equilibrium  for  ?i  +  1  phases  of  which  n  are 
equal,  so  that  n  +  2  phases  can  exist  in  this  point.  But  these  same 
n  +  2  phases  can  be  arranged  in  n  +  1  systems  of  n  +  1  phases,  so 
that  this  same  point  must  be  a  final  point  oi  n  -h  1  curves.  For  each 
of  these  equilibria,  a  single  phase  disappears  when  the  system  arrives 
at  the  point  of  transition. 

The  author  discusses,  with  the  aid  of  diagrams,  the  signification  of 
the  triple  point  in  physical  equilibria,  and  in  cases  of  chemical 
equilibria,  such  as  the  conversion  of  rhombic  into  monosymmetric 
sulphur,  classified  according  to  the  number  of  coexistent  phases,  and 
concludes  as  follows  : — A  triple  point  represents  the  only  temperature 
and  pressure  which  render  possible  the  coexistence  of  three  hetero- 
geneous phases  of  the  same  substance.  Three  curves  meet  at  this 
point  representing  the  equilibria  of  the  three  systems  of  two  phases 
•which  can  be  formed  from  these  three  phases.  These  curves  divide 
the  diagram  (p.t.)  into  three  regions,  one  for  each  phase.  When  heat 
is  supplied  to  or  taken  from  the  system,  we  pass  from  the  triple  point 
on  to  one  of  the  three  curves  by  the  disappearance  of  one  of  the 
phases  owing  to  a  transformation  in  which  all  three  participate.  In 
one  direction,  this  phase  is  determinate,  but  in  the  other  it  may  be  one 
of  the  remaining  two  according  to  their  proportionate  quantities. 
The  triple  point  is  always  a  transition  point  in  one  direction  for  a 
single  phase.  Where  one  of  the  three  phases  at  the  triple  point  is  a 
gas,  this  point  may  also  be  a  transition  point  in  the  other  direction, 
provided  that  the  gaseous  phase  is  in  excess.  The  triple  point  is  a 
limit  of  temperature  for  those  phases  which  disappear  entirely. 
There  is  one  curve  on  one  side  of  the  triple  point,  and  two  on  the 
other.  The  triple  point  is  a  transition  point  in  the  direction  in  which 
there  is  only  one  curve,  and  the  phase  which  disappears  is  the  one  the 
region  of  which  is  comprised  between  the  remaining  two.  The  triple 
point  is  a  limit  for  each  of  the  three  curves. 

Quadruple  Points. — Compare  Roozeboom  (Eec.  Trav.  Chim.,  5, 
393).  If  A,  B,  C  are  the  three  phases  of  two  substances,  and  if  the 
change  which  takes  place  at  constant  pressure  when  heat  is  supplied 
to  or  taken  from  the  system,  be  expressed  thus,  A  ^  B  +  C,  from 
one  point  of  the  curve,  it  is  only  possible  to  pass  to  a  higher  tempera- 
ture after  the  total  disappearance  of  A.  On  the  other  hand,  when 
heat  is  taken  from  the  system,  B  +  C  are  changed  into  A,  but  it  will 
depend  on  their  relative  quantities  which  of  the  two  phases  will 
subsist  with  A  to  the  left  of  the  curve,  A  +  B  or  A  +  C.  A  con- 
sideration of  the  transformation  produced  by  change  of  pressure  at 
constant  temperature  leads  to  the  same  conclusions,  so  that  whereas 
there  is  only  one  region  for  a  single  phase  on  the  two  sides  of  a  curve 
for  two  phases,  the  region  of  two  of  the  three  phases  lies  on  one  side: 
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of  a  curve  for  three  phases  ;  the  region  for  the  two  other  systems  of 
two  phases  lies  on  the  other  side.  The  author  discusses,  witli  the  aid 
of  diagrams,  the  signification  of  the  quadruple  point  in  equilibria 
classified  according  to  the  number  of  coexistent  phases  (compare 
Roozeboom,  Rec.  Trav.  Chim.,  5,  396),  and  concludes  as  follows : — 
The  quadruple  point  is  the  only  point  (p.t.)  in  which  four  hetero- 
geneous phases,  into  the  composition  of  which  two  substances  enter, 
can  coexist  in  equilibrium.  Four  curves,  each  for  three  phases,  meet 
in  these  points  and  divide  the  diagram  (p.t.)  into  six  regions  for  the  six 
groups  of  two  phases  which  can  be  formed.  If  heat  is  taken  from  or 
supplied  to  the  system  of  four  phases  in  the  quadruple  point,  there  is 
a  transformation  in  which  all  four  phases  participate,  and  which  ter- 
minates in  the  disappearance  of  one  of  them  in  each  direction.  The 
composition  and  specific  volume  of  the  phases  must  be  known  before  the 
equation  of  this  transformation  can  be  given,  as  it  takes  place  at 
constant  volume.  There  are  two  cases  possible :  the  equation  may 
contain  two  phases  on  each  side,  or  one  phase  on  one  side  and  three  on 
the  other.  In  the  first  case,  there  are  two  phases  which  can 
disappear  in  each  direction,  in  the  second  case  one  phase  only 
disappears  in  one  direction  and  one  of  three  phases  in  the  other. 
When  two  or  three  phases  can  disappear,  it  depends  on  their 
proportionate  quantities  which  does  so.  The  quadruple  point  can 
be  a  transition  point  for,  at  the  most,  one  phase  in  one  direction, 
but  it  is  not  so  always ;  and  in  the  case  of  a  liquid  phase  the  quad- 
ruple point  is  a  transition  point  only  when  the  triple  point  is  a 
transition  point  for  a  liquid  between  two  limits  of  concentration. 
If  one  of  the  phases  is  gaseous,  the  quadruple  point  can  always  be  a 
transition  point  for  one  of  the  other  phases,  provided  that  the 
gaseous  phase  is  present  in  sufficient  quantity.  By  the  disappear- 
ance of  one  of  the  phases,  when  heat  is  taken  from  or  supplied 
to  the  system,  we  pass  from  the  quadruple  point  on  to  one  of  the 
four  curves  for  three  phases.  Of  these  curves,  there  may  be  two 
on  each  side  of  the  quadruple  point,  or  one  on  one  side  and  three  on 
the  other.  In  the  first  case,  the  quadruple  point  is  an  inferior  limit 
of  temperature  for  one  system  of  two  phases,  and  a  superior  limit  for 
the  other  system  of  two  phases.  In  the  second  case,  the  quadruple 
point  is  a  limit  for  three  regions  of  two  phases  situated  on  the  same 
side  and  comprised  between  the  three  curves,  whereas  in  the  inverse 
direction  it  is  a  transition  point  for  the  phase  which  is  common  to 
these  three  regions.  Each  of  the  four  curves  of  three  phases  which 
meets  at  the  quadruple  point  has  a  limit. 

Quintuple  Foints. — In  a  system  of  five  phases  formed  of  three  con- 
stituent substances  there  is  complete  heterogeneous  equilibrium  when 
there  are  four  coexistent  phases.  This  equilibrium  will  be  expressed 
by  a  curve  (p.t.).  The  transformation  which  would  take  place  at  a 
point  of  such  a  curve,  either  by  a  variation  of  pressure  at  constant 
temperature  or  by  a  variation  of  temperature  at  constant  pressure, 
would  be  completed  by  the  disappearance  of  one  of  the  four  phases. 

If  A,  B,  C,  D  are  the  four  phases,  the  transformation  may  take 
place  thus  :A  +  B^C-fD;or  thus  :  A  ^  B  +  C  +  D.  In  the  first 
case  the  phases  A  +  B  -j-  C  and  A  +  B  +  D  could  exist  on  one  side  of 
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flie  curve,  and  the  phases  A  +  C  +  r)  and  B  +  C  +  D  on  the  other. 
Ill  the  second  case  A  +  B  +  C,  A  +  B  +  D,  and  A  +  C  +  D  on  one 
f^ide  and  B  +  C  +  D  on  the  other.  The  curve  can  therefore  divide  the 
diagram  into  two  regions  for  two  systems  of  three  phases,  or  into  one 
region  for  one  system  and  another  in  which  three  systems  of  three 
phases  can  exist.  If  two  of  these  curves  meet,  there  results  a  quin- 
tuple point  in  which  three  other  curves  terminate,  together  dividing 
the  diagram  into  six  regions  for  the  ten  groups  of  three  phases  which 
can  be  formed  from  the  five  phases  coexisting  in  the  quintuple  point. 
The  five  curves  can  be  situated  to  the  right  or  to  the  left  of  the 
quintuple  point  1  to  4  or  2  to  3,  but  the  quintuple  point  is  a  transi- 
tion point  for  a  single  phase  only  in  the  first  case.  F.  S.  K. 

Osmotic  Experiments  with  Living  Membranes.    By  H.  dr 

Vries  {Zeit.  physihal.  Chem.,  2,  415 — 432). — This  paper  contains  a 
description  of  the  method  used  for  determining  the  isotonic  coeffi- 
cients of  solutions  by  observation  of  their  behaviour  towards  plant- 
cells.  The  cells  used  are  those  of  the  leaves  of  Tradescantia  discolor, 
Curcuma  ruhricaulis,  and  Begonia  manicata.  Viewed  under  the  micro- 
scope, these  cells  are  seen  to  consist  of  an  outer  sheath,  which  is  rigid 
and  defines  the  shape  of  the  cell,  being  either  tetragonal  or  hexagonal, 
containing  the  sap  of  the  cell  inclosed  within  an  inner  membrane. 
The  outer  sheath  is  permeable  for  water  or  aqueous  solutions,  the 
inner  membrane  for  water  alone  and  not  for  dissolved  substances, 
fulfilling  the  conditions  of  a  semi-permeable  material.  The  inner 
membrane  being  elastic  will  follow  by  contraction  or  expansion  any 
change  in  the  volume  of  the  sap  which  it  incloses.  In  the  normal 
condition,  the  sap,  which  is  highly  coloured  for  the  above  plants,  fills 
the  whole  of  the  cell,  the  inner  membrane  being  pressed  closely 
against  and  indistinguishable  from  the  inner  side  of  the  outer  sheath. 
If  the  cell  is  immersed  in  an  aqueous  solution,  this  will  permeate  the 
outer  sheath,  and  if  its  osmotic  pressure  is  greater  than  that  of  the 
sap,  water  will  pass  through  the  walls  of  the  inner  membrane  from 
the  latter  to  the  solution.  The  volume  of  the  sap  therefore  decreases 
and  a  contraction  will  take  place,  the  inner  membrane  leaving  the 
sides  of  the  outer  sheath  and  being  drawn  together  round  the  coloured 
sap,  the  spaces  thus  rendered  vacant  becoming  filled  with  the  colour- 
less solution,  a  change  easily  observed  under  the  microscope.  By 
reducing  the  strength  of  the  solution,  the  osmotic  pressure  decreases- 
and  the  contraction  may  be  brought  down  to  a  minimum ;  and  finally 
when  the  osmotic  pressure  of  the  solution  and  the  sap  are  the  same, 
the  contraction  ceases  to  occur,  and  no  change  in  the  appearance  of 
the  cell  takes  place  on  immersion.  A  solution  of  this  strength  is. 
then  said  to  be  isotonic  with  the  sap,  and  of  course  those  solutions 
isotonic  with  the  sap  of  the  same  cells  are  isotonic  with  one  another. 
The  comparison  of  relations  of  the  concentrations  of  isotonic  solu- 
tions to  one  another  gives  their  isotonic  coefiicients,  that  of  potassium 
nitrate  having  been  taken  for  physiological  reasons  as  the  standard 
and  assumed  equal  to  3. 

It  must  be  pointed  out  that  a  cell  immersed  in  a  solution,  the 
strength  of  which  is  below  that  of  the  isotonic,  will   undergo  no 
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change  in  appearance,  for,  althougli  water  is  absorbed  bj  the  sap, 
the  rigidity  of  the  cell  walls  prevents  expansion  taking  place.  In 
practice,  it  is  customary  to  reduce  the  difference  between  the  strengths 
of  solutions  which  are  observed  to  be  above  that  of  the  isotonic  and  of 
those  which  are  known  to  be  beneath  it  to  a  minimum,  and  then  to 
take  the  mean.  The  inner  membranes  were  found  to  be  practically 
impermeable  for  all  the  neutral  substances  examined,  except  that  of 
the  Tradescantia  for  glycerol,  the  exception  here  being  due  to  some 
unknown  physiological  action.  Acids,  alkalis,  and  other  substances 
which  in  any  way  chemically  attack  the  cell  cannot  of  course  be 
examined. 

A  table  is  given  of  the  isotonic  coefficients  of  a  number  of  sub- 
stances ;  and  a  comparison  of  the  same  made  with  the  molecular 
reduction  of  the  freezing  point  and  the  vapour-tension,  from  which  it 
appears  that  solutions  of  equal  osmotic  pressure  have  the  same 
freezing  point  and  the  same  vapour-tension.  Osmotic  pressure  being, 
according  to  Van't  Hoff,  proportional  to  the  molecular  weight,  a  cal- 
culation of  the  extent  to  which  dissociation  of  certain  electrolytes  in 
solution  takes  place  is  made,  the  results  of  which  agree  on  the  whole 
with  those  of  Arrhenius.  A  determination  of  the  molecular  weight  of 
raffinose  gave  for  this  the  formula  CisHaaOiejSHaO.  H.  C. 

The  Laws  Governing  the  Reactions  of  Direct  Addition.    By 

I.  Kablukoff  (J.  Buss.  Chem.  Soc,  1887,  566—585). — When  halogen 
hydrides  unite  with  unsaturated  hydrocarbons,  the  combination  takes 
place  according  to  a  law  which  was  first  enunciated  by  Markownikoff 
as  follows : — In  the  case  of  the  combination  of  unsymmetrical  hydro- 
carbons with  halogen  acids,  the  halogen  combines  with  the  carbon- 
atom  in  union  with  the  smallest  number  of  hydrogen-atoms,  that  is, 
with  the  carbon-atom  which  is  most  influenced  by  other  carbon-atoms. 
1'he  same  rule  holds  good  when  the  addition  of  sulphuric  acid  takes 
place.  The  author  shows  in  several  tables  that  the  reactions  depend 
on  the  heat  of  formation  of  the  resulting  compounds  ;  the  heat  of  for- 
mation of  the  tertiary  alcohols  and  the  corresponding  compounds,  for 
instance,  is  larger  than  that  of  their  secondary  and  primary  isomerides. 
When  the  halogen  unites  with  the  least  hydrogenised  carbon-atom, 
more  heat  is  evolved  than  would  be  the  case  if  it  were  added  to  the 
other  side  of  the  double  linking.  The  reaction  taking  place  is  in 
accordance  with  Berthelot's  principle  of  maximum  of  work. 

According  to  Potilizin's  investigations,  however,  the  reaction  which 
takes  place  at  a  higher  temperature  is  the  reverse  of  that  which  is 
found  to  take  place  at  low  temperatures.  This  is  explained  by  a  second 
-empirical  law  of  Markownikoff,  namely :  When  an  unsaturated  mole- 
cule, CotH„X,  combines  with  a  saturated  one,  YZ,  at  a  low  tempera- 
ture, the  negative  element  or  group  will  combine  with  the  least  hydro- 
genised carbon- atom,  or  with  a  carbon-atom  already  in  union  with  a 
negative  element  or  group,  whereas  at  a  higher  temperature  the  reverse 
order  of  combination  takes  place.  The  addition  of  hypochlorous  acid 
forms  an  exception,  as  it  only  in  some  cases  follows  this  rule ;  some- 
times the  distribution  of  its  elements  takes  place  in  both  directions. 

When  organic  oxides  combine  with  the  halogen  hydrides,  the  halogen 
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combines  witli  the  least  lijdrogenised  carbon-atom,  and  the  hjdroxyl- 
group  is  formed  at  the  most  hydrogenised  carbon-atom.  All  these 
changes  take  place  in  accordance  with  the  thermochemical  data. 

B.  B. 

Method  for  avoiding  "Bumping''  in  Distillation.  By  W. 
Markownikoff  (/.  Buss.  Ghem.  Soc,  1887,  520 — 521).  The  disagree- 
able phenomenon  of  "  bumping  "  is  avoided  only  for  some  little  time 
after  boiling  commences  when  platinum  wire  or  pieces  of  charcoal, 
&c.,  are  introduced  into  the  liquid.  The  author  finds  that  good  results 
are  obtained  on  coating  the  inside  of  the  vessel  with  a  thin  layer  of 
silver ;  this,  however,  easily  breaks  off.  A  far  better  method  is  to 
introduce  into  the  liquid  a  few  very  thin  capillary  glass  tubes  of 
S  to  10  mm.  in  length,  and  sealed  up  at  one  end.  The  boiling  then 
goes  on  quietly  at  ordinary  or  reduced  pressure,  even  if  a  finely  divided 
precipitate  like  barium  sulphate  occurs  in  an  aqueous  solution  of  a 
salt.  Even  such  liquids  as  caustic  soda  may  be  boiled  easily  when 
these  tubes  are  used. 

Note. — The  Abstractor  has  tried  the  device  above  suggested  and 
found  it  invaluable,  especially  for  the  distillation  of  concentrated 
acids.  He  recommends  that  the  capillary  tubes  be  made  of  different 
sizes  so  that  they  may  float  in  different  layers  of  the  liquid. 

B.  B. 

New  Apparatus.  By  C.  Liebermann  (Ber.,  21,  2528—2529).— 
1.  Apparatus  for  Fusion  with  Fotash. — The  fusion  is  conducted  in  a 
nickel  dish  supported  on  a  copper-bath  constructed  on  the  principle 
of  V.  Meyer's  drying  apparatus.  The  bath  contains  naphthalene, 
anthracene,  or  anthraquinone,  &c.,  and  is  provided  with  a  condenser. 

2.  Desiccator  for  Suhstances  Sensitive  to  Light. — The  desiccators  are 
made  of  thick,  brownish-yellow  glass  of  the  sort  used  for  photogra- 
phic dark  rooms.  Funnels,  plates,  and  crystallising  dishes  of  the 
same  glass  are  also  useful. 

3.  Arrangement  for  Water-pumps. — Nickel-plated  water-pumps  are 
screwed  to  one  end  of  the  bench  ;  the  outlet  is  soldered  into  a  waste- 
pipe.  N.  H.  M. 
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Sulphur  Compounds.  By  H.  Bebs  {Annalen,  246,  356—38^). 
— Hydrogen  persulphide,  prepared  by  pouring  aqueous  solutions  of 
potassium,  sodium,  or  barium  polysulphides  into  an  excess  of  hydro- 
chloric acid,  always  have  the  composition  H2S5.  The  sp.  gr.  of  the 
compound  is  1*71  at  15°. 

The  author  has  obtained  the  compounds  P2S5  and  P4S3  in  the  crj^s- 
talline  form  by  heating  a  mixture  of  phosphorus  and  sulphur  in  the 
theoretical  proportions  and  extracting  the  product  with  carbon 
bisulphide.  The  trisulphide,  P2S3,  is  sparingly  soluble  in  carbon 
bisulphide. 
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A  comparison  of  the  barium -derivatives  of  methyl  and  ethyl  hydro- 
gen sulphates  prepared  by  (1)  the  action  of  water  on  methyl  or  ethyl 
sulphate,  and  (2)  by  the  action  of  sulphuric  acid  on  ethyl  or  methyl 
alcohol  shoves  that  the  salts  obtained  from  the  different  sources  are 
identical.  Church's  statement  {Chem.  Centr.,  1856,  146)  that  the 
salts  are  isomerides  is  incorrect. 

The  author  agrees  with  Weber  (Ann.  Phys.  Chem.,  159,  318)  that 
Marignac's  (Ann.  Phys.  Chem.,  139,  480;  Jahresb.,  1879,  209) 
isomeric  modification  of  sulphuric  anhydride  is  in  reality  a  compound 
of  the  anhydride  with  a  small  quantity  of  water.  W.  C.  W. 

Dithionates.  By  K.  Kluss  (Annalen,  246,  179—220  and  284— 
306). —  When  freshly  precipitated  bismuth  hydroxide  is  treated  with 
dithionic  acid,  an  acid  solution  is  formed  which,  on  evaporation, 
deposits  monoclinic  crystals  of  the  basic  salt,  Bi2S208  +  5H2O.  If 
the  acid  solution  is  poured  into  water  at  60°,  a  more  basic  salt, 
4Bi203,3S205  +  5H2O,  is  precipitated. 

Normal  stannous  dithionate  can  exist  in  solution,  but  has  not  been 
isolated.  If  the  solution  is  poured  into  water,  a  basic  salt,  8SnO,So03 
-f  9H2O,  is  deposited.  The  normal  thorinm  dithionate,  Th( 8206)3  + 
4H2O,  is  very  unstable,  and  decomposes  at  the  ordinary  temperature 
with  evolution  of  sulphur  dioxide.  Normal  chromic  dithionate, 
Cr2(S206)3  +  I8H2O,  is  obtained  in  octohedra  when  freshly  precipitated 
chromic  hydroxide  is  digested  with  a  slight  excess  of  dithionic  acid. 
If  the  oxide  is  in  excess,  a  green,  amorphous  basic  salt,  3Cr203,4S205  + 
24H2O,  is  produced.  Uranium  yields  three  basic  dithionates  of  the 
composition  7U02,S205  +  8H2O ;  6U02,S205  +  IOH2O,  and  8U02,S2O5 
+  2IH2O.  Ammonium  dithionate,  (NH4)2S206  +  iHoO,  crystallises 
in  needles  belonging  to  the  monoclinic  system.  A  basic  beryllium 
salt,  6BeO,2S205  +  I4H2O,  is  obtained  as  a  gummy  mass  on  carefully 
evaporating  a  solution  of  beryllia  in  dithionic  acid. 

Ferrous  dithionate,  FeS206  +  7H2O,  forms  triclinic  prisms.  At 
I8'5°  1  part  of  salt  dissolves  in  0*59  of  water.  The  normal  ferric 
dithionate  has  not  been  isolated;  a  solution  of  the  salt  decomposes, 
yielding  ferric  sulphate,  ferrous  dithionate,  sulphurous  oxide,  and 
sulphuric  acid.  If  the  solution  is  poured  into  water  at  70°,  a  basic 
salt,  8Fe203,S206  +  I4H2O,  is  deposited  in  the  form  of  a  brownish-red 
powder.  Hydrogen  peroxide  converts  ferrous  dithionate  into  two 
basic  salts,  3Fe203,S205  +  8H2O  and  Fe2032S205.  The  normal  cobalt 
salt,  C0S2O6  +  8H2O,  forms  triclinic  crystals.  It  is  deposited  from 
alcoholic  solution  in  pink  prisms  containing  only  6  mols.  H2O.  Normal 
copper  dithionate  crystallises  with  4  and  also  with  5  mols.  H2O.  A 
basic  salt,  4CuO,S205  4-  4H2O,  insoluble  in  water,  is  formed  when  the 
normal  salt  is  digested  with  freshly  precipitated  cupric  hydroxide. 
Another  basic  salt,  4CuO,S205  +  3H2O,  is  prepared  by  slowly  raising 
the  temperature  of  a  dilute  solution  of  copper  acetate  and  sodium 
dithionate  to  70°. 

Mercuric  dithionate,  HgS206  +  4H2O,  is  an  unstable,  crystalline 
compound.  It  is  occasionally  formed  by  digesting  precipitated 
mercuric  oxide  in  dithionic  acid,  but  the  exact  conditions  under  which 
it  is  produced  are  not  known.     Aluminium  dithionate,  Al2(S208)3  + 
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I8H2O,  forms  transparent,  deliquescent  plates  soluble  in  water  and  in 
alcohol.  Dithionic  acid  does  not  act  on  eerie  and  thallic  hydroxides 
at  the  ordinary  temperature ;  at  a  higher  temperature,  the  acid  de- 
composes. A  solution  containing  sodium  and  thallium  in  molecular 
proportion  deposits  rhombic  crystals  in  which  the  proportion  of 
TI2O  to  Na20  is  as  9  :  4.  A  mixture  o£  lithium  and  thallium  dithio- 
nates  deposits  monoclinic  prisms,  TI2O  :  LiaO  =  3:4. 

The  following  mixed  salts  were  also  obtained  :  2T]2S206,Ag2S206,  ap- 
parently triclinic  ;  3Tl2S206,2BaS206;  2ZnS206,9(NH4)oS206  +  IGiHaO, 
monoclinic;  ZnS206,5(NH4)2S20«  +  9H2O ;  ^CdS20„2(NH4)2S206  + 
4^H20,  monoclinic  ;  reS206,3(NH4)2S206  +  6H2O,  monoclinic ;  and 
2FeS206,9(NH4)2S206  +  IG^HiO ;  manganese  ammonium  dithionate, 
2MnS206,9(NH4)2S206  +  I6-JH2O,  and  the  nickel  and  cobaltammonium 
salts  are  isomorphous  with  the  zincammonium  salt.  The  copper  salt 
is  not  isomorphous,  although  it  crystallises  in  the  monoclinic  system. 

Its   formula  is   2CU2S206,(I!^H4)2S206   +  8H2O.       Al2(S206)3   +   (NH4)2S206 

+  27H2O  forms  deliquescent,  monoclinic  crystals.  W.  C.  W. 

Colloids  and  the  Water  they  Contain.  By  J.  M.  van  Bemmelen 
(Rec.  Trav.  Chini.,  7,  37 — 68). — A  colloid  that  feels  dry  still  contains 
a  considerable  quantity  of  water,  and  when  further  dried  at  a  constant 
temperature,  the  state  of  aggregation  is  continuously  modified  and 
with  it  the  composition.  When,  at  a  certain  temperature,  a  colloid 
has  lost  so  much  water  that  its  vapour-tension  is  equal  to  that  of 
water  at  the  same  temperature,  any  further  loss  of  moisture  can  be 
prevented  by  placing  it  in  a  closed  space  in  proximity.to  water  and 
keeping  the  temperature  constant.  If  a  colloid,  after  exposure  to 
dry  air,  has  lost  so  much  water  that  its  vapour-tension  has  become 
practically  null,  it  can  regain  its  water  either  partially  or  entirely 
when  placed  in  an  atmosphere  saturated  with  aqueous  vapour,  but 
the  whole  of  the  water  can  be  regained  only  when  the  change  in  the 
state  of  aggregation  is  completely  reversible.  In  a  closed  space 
partially  saturated  with  moisture,  a  colloid  loses  water  until  its 
vapour-tension  is  equal  to  that  in  the  surrounding  medium.  The 
rapidity  of  dehydration  in  a  dry  medium  at  a  constant  temperature 
continually  diminishes  until  it  reaches  a  minimum,  for  instance, 
colloidal  metastannic  acid  containing  2'2  mols.  H2O,  lost  0"55  mol. 
H3O  the  first  day,  and  this  quantity  gradually  decreased  to  O'Ol  mol. 
HoO  on  the  thirteenth  day,  when  the  composition  was  0'79  mol.  H2O. 

A  colloid  loses  or  attracts  moisture  with  decreasing  rapidity  until 
its  vapour-tension  is  equal  to  that  of  water,  and  as  a  rule  no  definite 
hydrate  is  formed  when  it  loses  water.  At  every  temperature,  a 
colloid  attains  a  different  final  composition  either  in  dry  air  or  in  an 
atmosphere  saturated  with  moisture.  The  non-reversible  modifica- 
tions which  most  colloids  undergo  in  losing  water,  or  when  heated, 
complicate  the  process  of  dehydration  or  rehydration  ;  generally  the 
non-reversible  modifications  have  a  diminished  absorptive  power,  but 
they  retain  their  water  with  more  energy.  The  vapour- tension  is  in 
this  case  more  or  less  diminished. 

When  the  temperature  is  raised,  the  decomposition  of  a  colloid  is 
gradual ;  at  first  the  vapour-tension  increases  and  also  the  rate  of 
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decomposition,  it  then  decreases  and  reaches  a  minimum.  The 
quantity  of  water  in  a  colloid  either  in  a  dry  or  a  saturated  atmo- 
sphere is  less  than  what  is  present  at  a  lower  temperature,  and  the 
difference  is  greater  the  more  the  colloid  has  undergone  modification 
by  the  action  of  heat.  A  definite  composition  can  be  attained  when 
a  colloid  is  heated  sufficiently  long  at  any  temperature,  but  the  more 
quickly,  the  higher  the  temperature,  provided  the  initial  composition 
is  the  same  in  both  cases ;  for  example,  with  colloidal  stannic  acid 
containing  about  3  mols.  H2O,  the  same  composition  (1  mol.)  is 
attained  in  one  hour  at  103°  or  in  several  days  at  15°.  When  the 
same  quantity  is  heated  successively  at  increasing  temperatures,  so 
long  that  at  each  temperature  the  decomposition  attains  a  minimum, 
the  rate  of  loss  is  found  to  vary.  In  the  case  of  colloidal  alumina, 
the  rapidity  increases  at  about  220°,  in  the  case  of  colloidal  glucina  at 
215°.  These  accelerations  indicate  a  more  intrinsic  modification  in  the 
state  of  aggregation  and  are  often  accompanied  by  a  change  in  colour. 

Under  favourable  circumstances,  colloids  can  be  transformed  into 
definite  hydrates.  Crystalline  glucinum  hydrate  (compare  Bemmelen, 
/.  jpr.  Chem.  [2],  26,  227)  is  only  slightly  hygroscopic;  it  has  a  definite 
composition  which  it  retains  even  when  heated  at  about  200*",  at> 
204 — 215°  slight  decomposition  occurs  which  becomes  relatively  rapid 
at  215—220°. 

The  compounds  described  by  Ditte  as  hydrates  of  vanadic  acid  are 
colloids. 

For  the  transformation  of  a  colloid  into  a  hydrate  or  chemical 
compound,  it  must  undergo  modification  at  a  suitable  temperature^ 
such  that  it  becomes  insoluble  in  the  medium  in  which  it  was  dissolved 
when  in  the  colloidal  state.  F.  S.  K. 

Colloidal  Silica'.  By  J.  M.  van  Bemmelen  (Bee.  Trav.  Glim.,  7,  69 
— 74) . — Four  samples  of  colloidal  silica  prepared  as  follows  : — a,  by 
acidifying  a  solution  of  an  alkaline  silicate  ;  ft,  by  decomposing  methyl 
orthosilicate  with  water ;  c,  by  decomposing  silicon  tetrachloride  ;  and 
d,  by  decomposing  silicon  tetrafluoride  with  water,  were  quickly  dried 
with  blotting  paper,  and  then  heated  until  the  weight  was  constant, 
at  15°,  at  100°,  and  at  a  red  heat  (1),  in  ordinary  air;  (2),  in  dry  air; 
and  (3),  in  air  saturated  with  moisture.  The  results  obtained  show 
that  the  four  preparations  retain  different  quantities  of  water  at  any 
given  temperature,  and  that  at  every  temperature  equilibrium  is 
established  between  the  vapour- tension  of  the  colloid  and  that  in  the 
surrounding  medium,  a  retains  more  water  at  50°  or  even  at  100° 
in  a  medium  saturated  with  aqueous  vapour  that  at  15°  in  dry  air. 
a  and  h  have  the  same  vapour-tension  as  water  at  the  ordinary  tem- 
perature when  they  have  absorbed  about  4  mols.  HoO  ;  c  and  d  when 
they  have  absorbed  1*8  and  2*2  mols.  respectively.  This  tension 
diminishes  as  the  water  is  driven  off,  and  approaches  zero  when  the 
quantity  of  water  present  is  a  =  0*26,  h  =  0*36,  c  =  0*3,  and  d  =  0-3 
mols.  a  absorbs  and  loses  water  most  readily,  and  is  least  modified 
by  heat,  inasmuch  as  its  absorptive  power  is  not  diminished  at  all 
after  it  has  been  heated  at  100",  and  in  a  less  degree  than  the  other 
preparations   after  moderate    calcining.      h  is  more   stable   in  the 
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dissolved  state  and  retains  its  water  with  more  energy  than  a,  c,  or  d 
in  dry  air  at  100°,  but  its  absorptive  power  is  greatly  diminished  after 
having  been  heated  at  100°.  d  is  most  voluminous  in  the  dry  state, 
and  retains  the  least  quantity  of  water  when  exposed  to  the  air  at  the 
ordinary  temperature,  a,  h,  and  c  entirely  lose  their  absorptive  power 
after  having  been  calcined  at  a  high  temperature,  but  d  still  absorbs 
a  small  quantity  of  water  at  15°  in  an  atmosphere  saturated  with 
moisture. 

The  author  concludes  that  the  quantity  of  water  retained  by  the 
colloid  between  15°  and  100"  in  a  damp  atmosphere  depends  on  the 
temperature,  on  the  state  of  aggregation,  and  on  the  vapour- tension 
of  the  surrounding  medium.  F.  S.  K. 

Colloidal  Alumina  and  Aluminium  Hydrate.    By  J.  M.  van 

Bemmelen  (Bee.  Trav.  Chim.,\7,  75 — 87;  compare  Ramsav,  this  Jour., 
1877,  ii,  396,  and  Carnelley  and  Walker,  Trans.,  1888",  54).— Four 
samples  of  colloidal  alumina  were  prepared  as  follows  : — a"  by 
precipitating  a  solution  of  aluminium  chloride  with  ammonia,  wash- 
ing for  a  long  time  and  drying  in  the  air ;  a'  by  precipitating  a  very- 
dilute  solution  of  aluminium  chloride  (1  gram  AI2O3  in  1  litre)  with 
ammonia,  washing  as  quickly  as  possible,  and  exposing  to  the  air 
until  dry  to  the  hand  ;  h  by  boiling  a"  for  24  hours  with  a  large 
quantity  of  water  and  then  drying  in  the  air ;  and  c  by  keeping  a" 
for  six  months  under  water  and  then  drying  in  the  air. 

After  exposure  to  the  air  at  the  ordinary  temperature,  they  have  all 
practically  the  same  composition,  namely  4*3  to  4'5  mols.  H2O,  but 
•when  placed  at  15°  in  a  dry  atmosphere,  or  in  an  atmosphere  saturated 
with  moisture,  or  when  heated  at  100°  in  the  air,  in  all  cases  until 
equilibrium  is  established,  the  quantity  of  water  remaining  is  different 
in  each  sample  in  every  case. 

When  a"  is  heated  at  100°  in  dry  air,  the  quantity  of  water  given 
off  decreases  from  about  0*5  mol.  to  0*02  mol.  per  hour,  but  the  weight 
does  not  become  constant  even  in  nine  hours.  When  the  four  samples 
are  heated  for  1  to  2  hours  at  temperatures  increasing  from  140°  to 
300°,  the  loss  of  -water  is  different  in  each  case,  but  it  seems  that  this 
difference  practically  disappears  between  250°  and  300°,  at  which 
temperature  they  have  all  the  approximate  composition  AI2O3  4-  HoO. 
At  any  temperature  between  15^  and  300°,  there  is  no  increase  or 
decrease  in  the  rate  of  loss  which  would  indicate  the  formation  of  a 
definite  hydrate. 

a'  retains  and  absorbs  water  with  more  force  than  a"  orh.  Col- 
loidal alumina  becomes  more  sparingly  soluble  in  acids  and  alkalis  in 
proportion  to  the  quantity  of  water  which  it  loses  when  heated ;  and 
after  heating  a  and  a"  at  various  temperatures,  they  absorb  smaller 
quantities  of  water  when  placed  in  a  saturated  atmosphere,  and  they 
retain  less  in  dry  air  in  proportion  to  the  loss  of  water  which  has 
occurred. 

100  mols.  of  the  dry  colloid,  AI0O3  +  5-5H20,  absorb  2*5  mols.  of 
potassium  sulphate  when  agitated  at  50°  with  a  solution  containing 
30  mols.  of  potassium  sulphate  in  100  c.c. ;  with  the  same  weight  of 
colloid,  the  quantity  of  salt  absorbed  at  a  constant  temperature  in- 
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creases  wiih  the  concentration  and  volume  of  the  saline  solution,  but 
in  a  decreasinjy  proportion. 

The  substance  which  separates  from  an  alkaline  solution  of  the  col- 
loid, either  spontaneously  or  by  the  slow  action  of  carbonic  anhydride, 
is  a  true  hydrate  and  a  definite  chemical  compound,  ALO3  +  SHjO. 
It  is  crystalline  under  the  microscope  and  is  only  slightly  hydro- 
scopic. It  remains  practically  unchanged  when  heated  at  1G0°  in  a 
stream  of  dry  air;  between  170°  and  200°  it  is  slowly  decomposed 
but  with  decreasing  rapidity,  so  that  even  after  80  hours  it  has  not 
attained  the  composition  AI2O3  +  2H2O.  Between  200"^  and  225°, 
the  rate  of  decomposition  increases  and  1  mol.  H2O  is  driven  off  in  a 
few  hours,  but  the  rate  of  loss  gradually  diminishes  and  the  final 
composition  attained  is  approximately  2AI..O3  +  HoO.  From  225°  to 
320°,  decomposition  is  excessively  slow,  only  at  a  temperature  above 
320°  does  the  quantity  of  water  fall  to  less  than  half  a  molecule  in  a 
relatively  short  time. 

When  it  is  heated  for  an  hour  in  a  bunsen  flame,  and  then  placed 
in  a  damp  atmosphere,  it  absorbs  3*75  mols.  H2O  in  13  days,  but  if 
then  kept  in  dry  air  for  six  days,  the  water  falls  to  about  2  mols. 

This  hydrate  does  not  absorb  crystalline  substances  from  their 
solutions. 

The  sample  c  referred  to  above  is  in  some  respects  similar  to  a  true 
hydrate ;  after  exposure  to  the  air,  its  composition  is  approxi- 
mately AI0O3  +  3H2O.  When  heated  at  100°  to  170°,  it  loses  water 
very  slowly  until  the  composition  becomes  about  AI2O3  +  2H2O,  but 
it  is  amorphous  and  very  hygroscopic.  F.  S.  K. 

Colloidal  Stannic  Acid.  By  J.  M.  van  Bejmmelen  (Rec.  Trav. 
Chim.,  7,  87 — 106). — The  same  quantity  of  colloidal  stannic  acid  was 
agitated  for  15  minutes  with  the  same  volume  of  cold,  dilute  potash 
of  various  concentrations,  and  from  the  quantity  of  stannic  acid  dis- 
solved and  the  subsequent  behaviour  of  the  solutions  the  author  con- 
cludes that  no  chemical  combination  of  stannic  acid  with  potash  is 
formed  but  only  complex  molecules,  the  composition  of  which  varies 
considerably  with  the  temperature  and  concentration. 

Four  samples  of  colloidal  stannic  acid  were  prepared  : — a'^  by  dia- 
lysing  a  hydrochloric  acid  or  alkaline  solution  of  stannic  acid,  or  by  the 
action  of  calcium  carbonate  on  an  aqueous  solution  of  the  chloride ; 
aP  by  passing  a  stream  of  carbonic  anhydride  through  an  alkaline 
solution  ;  a^2by  the  action  of  an  atmosphere  of  carbonic  anhydride,  and 
^3  by  the  action  of  ordinary  air  on  an  alkaline  solution  of  stannic  acid. 

a"  has  all  the  properties  of  a  colloid  and  appears  amorphous  even 
•when  magnified  750  times.  A  fifth  sample,  a^,  prepared  by  treating 
an  alkaline  solution  of  stannic  acid  with  carbonic  anhydride,  also 
appeared  amorphous  under  the  same  magnifying  power  ;  it  is  hygro- 
scopic and  has  no  definite  composition. 

The  samples  a%  a^j,  a^o  and  a^g,  contain  different  quantities  oi 
water  when  dry,  and  also  after  exposure  to  the  air,  or  after  keeping  in 
a  damp  atmosphere.  Colloidal  stannic  acid  has  a  vapour-tension  equal 
to  that  of  water  at  the  ordinary  temperature,  when  it  contains  about 
3  mols.  HoO,  but  this  quantity  depends  on  the  method  of  preparation, 
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as  aP-i  retains  less  than  a^i.  This  tension  approaches  zero  when  the 
water  falls  to  about  1  mol.  When  a*,  a^i,  0^3  and  a^s  are  placed  in  dry 
air  at  about  15°,  the  vapour-tension  and  the  rapidity  of  decomposition 
vary  continually  in  all  four  samples,  and  if  they  are  then  placed  in 
a  damp  atmosphere  the  water  is  only  partially  regained,  a^o  retains 
more  water  at  55°  in  a  damp  atmosphere  than  at  15°  in  dry  air  ;  when 
heated  at  55°  in  a  moist  atmosphere,  it  loses  1*12  mols.  HgO  in 
9^  hours,  and  a  further  loss  of  0"93  mol.  takes  place  at  55°  in  dry  air 
in  11  hours,  but  in  both  cases  the  rate  of  loss  decreases  with  the 
time  :  a°-  behaves  similarly.  At  100°,  decomposition  is  more  rapid  in 
all  the  samples,  but  equilibrium  is  not  established  until  after  a  long 
time,  especially  in  the  case  of  ci^3. 

If  the  colloid  has  lost  water  by  previous  exposure  to  dry  air  or  by 
heating  at  55°,  the  decomposition  at  100"  takes  place  with  greater 
rapidity.  At  105",  120°,  and  160°,  the  decomposition  is  similar  to 
that  at  100°,  the  rate  of  loss  increases  with  every  rise  of  temperature 
and  then  decreases.  The  same  ultimate  composition  can  be  attained 
at  15",  55°,  100°,  105°,  and  110°,  but  the  lower  the  temperature  the 
longer  the  time  required. 

Colloidal  stannic  acid,  prepared  either  by  saturating  a  freshly  pre- 
pared aqueous  solution  of  stannic  chloride  with  carbonic  anhydride, 
or  by  saturating  a  freshly  prepared  potash  solution  of  stannic  chloride 
with  carbonic  anhydride,  did  not  give  the  reactions  of  so-called 
metastannic  acid,  even  after  having  been  dried  by  pressure  at  the 
ordinary  temperature,  but  after  having  been  heated  with  water  below 
100°,  or  kept  some  time  in  a  stoppered  flask,  so  that  no  loss  of  water 
occurs,  or  when  heated  at  55°  or  100°,  it  no  longer  dissolves  entirely 
in  concentrated  hydrochloric  acid,  and  gives  in  a  greater  or  less 
degree  the  reactions  of  metasfcannic  acid  with  nitric  acid,  sulphuric 
acid,  and  stannous  chloride. 

Colloidal  metastannic  acid,  dried  at  the  ordinary  temperature,  con« 
tains  2*2  mols.  H2O,  and  absorbs  very  little  water  when  placed  in  an 
atmosphere  saturated  with  moisture ;  in  dry  air,  the  water  falls  to 
0*8  mol.,  and  the  composition  then  remains  practically  constant.  At 
100°,  the  moisture  falls  to  0*68  mol.  in  one  hour,  and  to  0'6  mol.  aftet- 
several  hours. 

The  results  obtained  on  heating  colloidal  stannic  acid  and  meta- 
stannic acid  at  temperatures  increasing  from  15°  to  185°,  show  that 
the  former  is  gradually  changed  into  the  latter  when  heated.  When 
colloidal  metastannic  acid,  containing  2"3  mols.  H^O  in  an  atmosphere 
saturated  with  moisture,  has  lost  1*5  mols.  by  exposure  to  dry  air,^it 
only  regains  0'9  mol.  when  again  placed  in  a  saturated  atmosphere ; 
after  having  been  heated  at  100°,  it  only  absorbs  0'7  mol. ;  and  after 
having  been  calcined,  it  only  regains  0'28  mol.  When  strongly 
calcined,  it  is  no  longer  hygroscopic  in  ordinary  air. 

Colloidal  metastannic  acid  does  not  form  any  definite  compound 
with  potash  when  treated  with  solutions  of  various  concentrations. 
The  composition  of  the  opalescent  solutions  obtained  varies  very  con- 
siderably and  is  greatly  influenced  by  the  concentration  ;  the  un- 
dissolved colloid  absorbs  some  of  the  potash.  Hydrochloric  acid  acts 
like  potash,  but  the  acid  must  be  concentrated  in  order  to  form  the 
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complex  molecules  which  are  again  decomposed  and  dissolved  on 
adding  water,  bnt  are  reformed  and  become  insoluble  when  an  excess 
of  hydrochloric  acid  is  added.  Sulphuric  acid  precipitates  the  colloid 
still  more  readily  from  its  solution  in  water  or  dilute  hydrochloric 
acid  (compare  J.  pr.  Chem.  [2],  23,  331 — 339).  The  yellow  pre- 
cipitate obtained  with  stannous  chloride  in  a  hydrochloric  acid  solu- 
tion, and  that  produced  by  potassium  ferrocyanide  in  a  potash 
solution,  are  undoubtedly  absorption  compounds.  F.  S.  K. 

Colloidal  Ferric  Oxide.  By  J.  M.  van  Bemmelen  (Bee.  Trav. 
Chirn.,  7,  106 — 114). — The  reddish-brown  colloid  prepared  by  adding 
ammonia  to  a  solution  of  ferric  chloride,  contains  6*2  mols.  H2O,  after 
having  been  kept  at  15°  in  an  atmosphere  saturated  with  moisture. 
After  exposure  to  the  air  for  a  year,  its  composition  is  constant  and  it 
contains  4  to  4*1  mols.  HoO ;  in  dry  air,  its  composition  becomes  con- 
stant at  1*6  mol.  after  four  months.  When  heated  at  100°  in  dry  air 
until  equilibrium  is  established,  it  only  contains  0*96  mol.  HoO,  but 
the  final  composition  depends  on  the  state  of  aggi*egation.  The  same 
sample,  after  keeping  for  six  years  in  a  closed  flask,  was  heated  at 
temperatures  varying  from  15°  to  150°  in  dry  air  and  in  a  saturated 
atmosphere  until  the  weight  was  constant ;  at  15°  in  dry  air,  it  con- 
tained 1  mol.  H2O  ;  and  at  100°,  0*45  mol.  HoO  after  only  five  hours. 
Between  100°  and  300°,  the  reddish-brown  colloid  decomposes  slowly 
and  regularly  until  the  water  falls  to  about  0*25  moL,  but  if  heated 
sufiiciently  long  at  any  intermediate  temperature  the  final  result  is 
practically  the  same.  When  placed  in  an  atmosphere  saturated  with 
moisture,  after  having  been  heated  at  temperatures  varying  from  100° 
to  300°,  it  only  partially  regains  the  water  it  has  lost ;  and  the  higher 
the  temperature  to  which  it  has  been  exposed  the  greater  is  the 
diminution  in  absorptive  power :  after  having  been  calcined  it  absorbs 
no  moisture.  This  reddish-brown  substance  is  therefore  a  colloid  of 
variable  composition.  The  yellow  colloid  prepared  by  Phillips's 
method  contains  2*43  mols.  H2O  when  dry,  but  when  kept  for  a 
month  in  a  saturated  atmosphere  it  contains  7'4  mols.  H2O.  When 
heated  at  temperatures  increasing  from  15°  to  270°  in  a  stream  of 
dry  air,  the  water  falls  from  17  to  0*24  mol.  Above  200°,  its  com- 
position is  practically  the  same  as  that  of  the  reddish-brown  colloid 
at  the  same  temperature ;  but  from  about  50°  to  300°  the  former  retains 
water  with  more  energy.  F.  S.  K. 

Colloidal  Chromic  Oxide.  By  J.  M.  van  Bemmelen  (Bee.  Trav. 
Chim.,  7,  114 — 118). — The  bluish  colloid,  prepared  by  treating  a 
dilute  solution  of  a  chromic  salt  with  ammonia  at  the  ordinary  tempe- 
rature or  at  100°,  contains  originally  11  mols.  H2O ;  after  exposure  to 
the  air  at  15°  it  contains  7"8  to  8  mols.,  but  after  keeping  for  14  days 
in  an  atmosphere  saturated  with  moisture,  the  quantity  of  water  rises 
to  13'2  mols.,  and  after  exposure  to  dry  air  it  falls  to  7*0  mols. 
When  heated  in  the  air  at  temperatures  increasing  from  45°  to  200°, 
the  water  falls  from  5*9  to  2*3  mols.,  and  the  colour  changes  to  a 
dirty  green.  The  results  obtained  on  heating  at  temperatures  varying 
from  15°  to  100°  (I)  in  a  saturated  atmosphere,  (2)  in  ordinary  air, 
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and  (3)  in  dry  air,  until  the  weight  is  constant,  show  that  at  every 
temperature  equilibrium  is  established  between  the  vapour-tension 
of  the  colloid  and  that  of  water  at  the  same  temperature.  At  65° 
and  at  100°,  it  retains  more  water  in  a  saturated  atmosphere  than  at 
15*^  and  65°  respectively  in  a  dry  atmosphere.  After  having  been 
heated  at  from  15°  to  100°  in  dry  air,  its  absorptive  power  is  only 
slightly  diminished,  and  at  higher  temperatures  it  retains  more  water 
than  colloidal  silica,  alumina,  stannic  acid  or  ferric  oxide  at  the  same 
temperature,  but  the  higher  the  temperature  to  which  it  has  been 
exposed,  the  more  insoluble  it  becomes  in  acids  and  especially  in 
alkalis.  Colloidal  chromic  oxide  has  no  definite  composition  at  any 
temperature  between  15  and  280°.  F.  S.  K. 

Ultramarine  Blue.  By  F.  Knapp  (J",  pr.  Chem.  [2],  38,  48—64; 
compare  Abstract,  1887,  110). — ^When  an  intimate  mixture  of  equal 
parts  of  pure  sodium  carbonate  and  flowers  of  sulphur  is  heated  in  a 
glass  tube  with  a  bunsen  burner  until  no  more  sulphur  sublimes,  the 
weight  of  the  residue,  from  100  grams  of  sodium  carbonate,  is 
167*9  grams  on  the  average.  If  the  temperature  is  raised,  the  weight 
remains  constant  for  some  time,  but  at  a  red  heat  sulphur  again  sub- 
limes, and  the  weight  of  the  residue  is  150*6  grams  on  the  average. 
JSTo  further  evolution  of  sulphur  occurs  even  when  the  mixture  is 
heated  with  the  aid  of  a  blowpipe. 

An  aqueous  solution  of  liver  of  sulphur  deposits  a  black  precipitate 
which  decomposes  in  dilute  solutions ;  if  this  precipitate  is  washed  by 
decantation  as  long  as  the  solution  is  sufficiently  concentrated  to  pre- 
vent decomposition,  and  then  boiled  with  potassium  cyanide  to  free  it 
from  ferrous  sulphide,  it  becomes  stable,  and  can  be  washed  with 
water.  This  substance  is  the  black  modification  of  sulphur  (Magnus), 
and  is  the  colouring  principle  of  liver  of  sulphur.  When  sulphur  is 
gradually  added  to  fused  sodium  chloride,  potassium  chloride,  or 
sodium  sulphate,  and  the  heating  continued  until  the  black  turbidity 
which  forms  is  just  dissolved,  a  bright  blue  mass  is  obtained. 

The  production  of  ultramarine  blue  by  the  method  described  (loc. 
cit.)  is  explained  as  follows : — When  liver  of  sulphur  is  heated,  sul- 
phur is  liberated,  and,  coming  in  contact  with  surfaces  at  a  tempera- 
ture far  above  its  melting  point,  is  converted  into  the  black 
modification  which  dissolves  in  the  sodium  sulphide  and  gives  to  it 
its  greenish  tinge.  When  the  sulphide  is  dissolved  in  water  and  the 
.solution  brought  into  contact  with  calcium  phosphate,  the  black 
modification  is  precipitated  and  the  blue  produced.  Alumina,  silfca, 
kaolin,  &c.,  have  not  sufficient  surface  attraction  until  they  have 
become  coated  with  sodium  sulphide,  so  that  the  blue  colour  is  not 
formed  until  the  mixture  is  heated. 

Potassium  sulphide  cannot  be  employed  for  the  preparation  of 
ultramarine  blue,  because  the  black  modification  of  sulphur  which  is 
formed  does  not  dissolve  but  separates  at  the  surface  and  gets 
oxidised.  F.  S.  K. 

New  Method  of  Forming  Alloys.  By  W.  Hallock  {ZeiL 
jpliysihal.  Gliem.^  2,  378 — 379). — The  author  finds  that  alloys  maybe 
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formed  from  their  components  at  a  temperature  below  that  at  which 
the  metal  of  lowest  melting  point  melts,  and  without  extra  pressure, 
provided  the  temperature  be  above  the  melting  point  of  the  alloy 
itself.  An  instance  of  this  is  Wood's  alloy,  which  is  formed  from 
1  part  of  cadmium,  I  part  of  tin,  2  parts  of  lead,  and  4  parts  of  bis- 
muth ;  by  mixing  the  metals  in  the  finely-divided  state,  bringing  the 
mixture  into  a  tube  w^ith  just  sufficient  pressure  to  insure  the  particles 
being  together,  and  then  heating  for  some  time  at  98 — 100°.  Tin 
and  lead  may  be  alloyed  by  simply  laying  a  clean  surface  of  tin  on  a 
clean  surface  of  lead  and  heating  for  some  hours  at  198 — 200°.  The 
alloy  of  potassium  and  sodium  which  melts  above  6°  is  made  by 
cutting  clean  surfaces  of  the  metals  and  pressing  them  lightly 
together  at  the  ordinary  temperature.  H.  C. 

Astracanite  and  Hydrated  Double  Salts.  By  H.  W.  B.  Rooze- 
BOOM  (Bee.  Trav.  Chim.,  6,  333 — 355). — The  transition  points  which 
Van't  Hoff  has  described  for  the  formation  or  decomposition  of  astra- 
canite, sodium  ammonium  racemate,  and  cupri-calcic  acetate,  are 
quintuple  points  (compare  this  vol.,  p.  1152).  In  the  case  of  astra- 
canite the  following  phases  can  coexist  at  22": — Na2SO4,10H2O(N), 
MgS04,7H20(M)     astracanite  =  ISra2Mg(S04)2,4H20(A),    a    solution 

having  the  composition  100H2O:>^^::^:^,2.q]sjao*^"^)  (®^®  below),  and 
aqueous  vapour  (G).  At  the  quintuple  point,  there  are,  therefore, 
five  phases  composed  of  three  substances,  HjO,  MgS04,  and  Na2S04. 
When  heat  is  supplied  to  the  system,  M  -f  N  are  transformed  into 
A  +  L.  This  phenomenon  being  accompanied  by  expansion,  and  the 
pressure  remaining  constant  as  long  as  the  five  phases  co-exist,  part 
of  the  aqueous  vapour  must  also  dissolve,  so  that  the  transformation 
is  expressed  fthus :  N  -j-M-}-  Gjii^A-fL;  but  this  equation  only 
gives  the  symbols  of  the  five  phases ;  in  order  to  express  their  quanti- 
ties, the  density  of  the  aqueous  vapour  and  of  the  solution  at  the 
quintuple  point  must  be  known.  The  equation  shows  that  the  trans- 
formation produced  by  heat  will  terminate  in  the  disappearance  of 
one  of  the  phases,  N,  M,  G,  according  to  their  quantities.  From  this 
moment  we  pass  from  the  quintuple  point  to  higher  temperatures 
with  one  of  the  following  systems  of  four  phases :  A  -f  L  +  N"  -|-  M, 
A  +  L-fN-f-G,  A-fL  +  M  +  G.  This  necessitates  the  existence 
of  three  curves  for  these  three  complete  heterogeneous  systems,  to 
the  right  of  the  quintuple  point.  On  the  other  hand,  when  heat  is 
taken  from  the  system  of  five  phases  at  the  quintuple  point,  the 
transformation  of  A  -f  L  into  N"  +  M  4-  G  may  terminate  either  in 
the  disappearance  of  A  or  of  L,  and  there  would  be  two  curves  for 
the  systems  N  -f  M  +  A  +  G  and  N  +  M  +  L  -f  G,  to  the  left  of  the 
quintuple  point.  This  point  is  not,  therefore,  a  transition  point  for 
onl}'-  one  phase.  It  is  a  transition  point  in  the  direction  *—  for  the 
system  of  two  phases,  A  -f  L,  and  these  two  phases  could  never  exist 
at  any  temperature  lower  than  the  quintuple  point,  whereas  every 
other  group  of  two  phases  amongst  M,  N,  A,  L,  G  could  exist  on 
both  sides  of  this  point.  The  quintuple  point  is  also  a  maximum 
temperature  for  the  group  of  phases  M  -h  N  -|-  G,  which  could  not 
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exist;  above  this  temperature,  whereas  every  other  group  of  threo 
phases  amongst  N,  M,  A,  L,  G  could  exist  on  both  sides  of  the 
quintuple  point. 

The  author  discusses,  with  the  aid  of  diagrams,  the  case  of  astra- 
canite  and  cupri-calcic  acetate  (compare  Rec.  Trav.  Chim.,  6,  91 ; 
Abstr.,  1888,  401),  and  arrives  at  the  following  conclusions  : — 

The  quintuple  point  of  hydrated  double  salts  is  only  a  limit  of 
temperature  for  those  salts  which  contain  a  greater  number  of 
molecules  of  water  than  their  constituent  parts,  and  of  which  the 
solution  and  decomposition  into  these  constituents  is  accompanied  by 
contraction. 

If  these  two  conditions  are  not  both  satisfied,  the  double  salt  can 
exist  on  both  sides  of  the  quintuple  point  in  presence  of  aqueoas 
vapour  or  of  a  solution. 

A  large  quantity  of  astracanite,  or  of  a  mixture  of  the  double  salt 
with  one  of  its  constituents,  was  agitated  for  about  three  hours  in  a 
closed  vessel  at  constant  temperature  with  a  quantity  of  water  so 
small  that  on  standing  only  a  very  thin  stratum  of  solution  was 
obtained. 

A  certain  volume  of  the  solution  was  analysed,  and  the  results  are 
given  in  the  following  table  : — 


Tempera- 

Astracanite. 

Astracanite  +  so- 
dium sulphate. 

Astracanite  +  mag- 
nesium sulphate. 

Na2S04. 

MgS04. 

Na2S04. 

MgS04. 

Na2S04. 

MgS04. 

18-5° 

_ 

__ 

_ 

_ 

3-41 

4-27 

22  0 

2-95 

4-70 

2-95 

4-70 

2-85 

4-63 

24-5 

r   3-44 
1   3-46 

3-70 
3-66 

1   3-45 

3-62 

r   2-75 
I   2-62 

4-71 
4-81 

30  0 

r    3-60 
t   3-59 

3-60 
3-59 

1   4-58 

2-91 

2-30 

5-31 

35-0 

r   3-69 
\  3-74 

3-69 
3-74 

1   4-30 

2-76 

r   1-75 
1   1-71 

5-89 
5-87 

47-0 

3-60 

3-60 

— 

— 

— 

— 

From  the  diagram  which  is  given,  showing  the  curves  of  solubility 
at  various  temperatures,  it  is  seen  that  above  25°  a  solution  prepared 
from  astracanite  and  an  excess  of  sodium  sulphate  contains  a  greater 
number  of  molecules  of  sodium  sulphate  than  of  magnesium  sulphate, 
but  below  25°,  even  in  the  presence  of  N"a2SO4,10H2O,  a  solution  is  ob- 
tained containing  a  larger  number  of  molecules  of  magnesium  sulphate 
than  of  sodium  sulphate.  It  is  evident,  therefore,  that  if  the  pure  double 
salt  is  placed  in  contact  with  water  it  will  be  partially  decomposed, 
and  ]N'a2SO4,10H2O  will  separate  until  equilibrium  is  established.  The 
lower  the  temperature,  the  greater  will  be  the  decomposition,  until  at 
22°  the  same  solution  is  obtained  from  pure  astracanite  and  from  a 
mixture  of  the  double  salt  and  sodium  sulphate. 

A  saturated  solution  of  astracanite  and  magnesium  sulphate  always 
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contains  a  larger  number  of  molecules  of  magnesium  sulphate  than  of 
sodium  sulphate,  so  that  such  a  solution  can  never  be  obtained  from 
astracanite  alone.  The  values  obtained  at  IS'S"*  with  a  solution  pre- 
pared from  astracanite  and  magnesium  sulphate  show  that,  if  the 
double  salt  could  be  kept  from  decomposing  at  still  lower  temperatures, 
at  about  15°,  a  solution  would  be  obtained  containing  an  equal  number 
of  molecules  of  the  two  sulphates.  At  22°,  the  double  salt  could  exist 
in  presence  of  ]S'a2SO4,10H2O  and  MgS04,7H20  at  the  bottom  of  a 
solution  containing  4*65  MgSOi  and  2*9  Na2S04  in  100  H2O.  It  is 
this  solution  which  exists  at  the  quintuple  point  (see  above).  At 
17-9°,  the  solution  contains  2-12  Na2S04  and  4*56  MgSOi,  at  18-5° 
2-16  NaoSOi  and  4-59  MgS04  (compare  Van't  Hoff,  Bee.  Trav.  Chim., 
5,  259,  and  Diacon,  Jahrsb.,  1866,  64).  At  the  transition  point 
(22°)  for  the  double  salt  in  presence  of  a  solution,  the  solubility  is  the 
same  for  each  of  the  three  systems :  astracanite  +  MgSOi,  astra- 
kanite  +  ]Sra2S04,  and  I^a2S04  +  MgSOi. 

At  temperatures  above  25°,  astracanite,  placed  in  contact  with 
water,  dissolves  without  either  of  the  simple  salts  separating,  because 
the  solution  which  is  obtained  in  presence  of  either  constituent 
contains  a  larger  quantity  of  this  constituent  than  is  present  in  the 
double  salt.  From  25°  to  47°,  the  solubility  of  astracanite  hardly 
varies  at  all  with  the  temperature. 

The  relation  between  the  molecular  quantities  of  sodium  sulphate 
and  magnesium  sulphate  in  the  different  solutions  which  can  exist  in 
equilibrium  with  the  double  salt  between  22^  and  35°  (?)  can  probably 
be  expressed  very  closely  by  the  formula  Cm^so*  X  CNa^so,  =  ^-  T^^is 
product  varies  very  slightly  with  the  temperature. 

Two  facts  of  general  importance  result  from  this  investigation, 
namely — (1)  There  are  two  limits  of  composition  for  the  solution 
which  can  exist  in  equilibrium  with  a  double  salt.  These  limits  are 
reached  when  the  liquid  is  placed  in  contact  with  the  double  salt  and 
with  each  of  its  constituents.  (2)  There  is  a  limit  of  temperature 
above  or  below  which  the  double  salt  is  either  decomposed  or  not  by 
the  solvent.  F.  S.  K. 

Chlorosulphides  of  Mercury.  By  T.  Poleck  and  C.  Goeecki 
(JBer.,  21,  2412 — 2417). — When  chlorine  is  passed  into  water  con- 
taining freshly  precipitated  mercuric  sulphide,  the  latter  becomes 
bright  yellow,  and  finally  dissolves.  The  bright  yellow  substance 
has  the  composition  2HgS,HgOl2  (compare  Rose,  Ann.  Phys.  Cheni., 
13,  59).  When  solutions  of  sodium  thiocarbonate  and  mercuric  sul- 
phide are  mixed,  the  following  reaction  takes  place : — 

HgCl2  +  NasCSa  +  2H3O  =  HgS  +  2N"aCl  +  CO2  +  2H2S, 

but  if  a  large  excess  of  dry  mercuric  chloride  is  treated  with  a 
solution  of  sodium  thiocarbonate,  the  product  has  the  composition 
2HgS,HgCl2.  This  same  substance  is  formed  when  a  solution  of 
mercuric  chloride  (2  mols.)  is  precipitated  with  a  solution  of  sodium 
thiosulphate  (1  mol.). 

When  mercuric  sulphide  (1  mol.)  is  treated  with  a  solution  of 
mercuric  chloride  (1  mol.),  half  of   the  latter  remains  in  solution, 
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whereas  wlien  2,  3,  4,  or  5  mols.  of  tlie  sulphide  are  present  the 
solution  contains  no  chloride,  and  bright  yellow  products  are  formed,  the 
compositions  of  which  are  2HgS,HgCl2,  3HgS,HgCl2,  and  4HgS,HgCl2 
respectively.  These  products  are  all  insoluble  in  hydrochloric  acid, 
nitric  acid,  and  water,  but  are  blackened  and  decomposed  by  potash. 
They  can  also  be  obtained  by  boiling  a  solution  of  mercuric  chloride 
(1  mol.)  with  2,  3,  and  4,  mols.  of  the  sulphide.  They  are  not 
by  boiling  with  a  concentrated  solution  of  changed  sodium  chloride, 
but  at  190°  they  are  converted  into  their  constituents.  When  heated 
at  170°  with  a  solution  of  potassium  iodide,  the  substance  2HgS,HgCl2 
is  decomposed  according  to  the  equation — • 

2HgS,HgCL  +  4KI  =  2HgS  +  Hgl2,2KI  +  2KC1, 

and  the  other  products  behave  similarly.  In  all  cases,  the  red  modi- 
fication of  mercuric  sulphide  is  obtained,  which  fact  the  authors 
consider  is  a  proof  that  these  products  are  true  compounds. 

Freshly  precipitated  mercuric  sulphide  is  not  converted  into  the 
red  modification  when  treated  in  the  same  way,  nor  is  the  product 
obtained  by  precipitating  mercuric  chloride  with  sodium  thiosulphate. 

F.  S.  K. 
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Formation  and  Decomposition  of  Ethereal  Salts :  Com- 
pounds of  Amylene  (Trimethylethylene)  with  Acids  as  Cases 
of  Chemical  Equilibrium.  By  D.  Konowaloff  (Zeit  phjsiJcal. 
Chem.,  2,  380 — 389). — The  compounds  of  amylene  with  acetic  acid 
and  its  chloro-derivatives,  as  has  already  been  shown  (this  vol., 
p.  340),  undergo  decomposition  when  heated  in  the  presence  of  any 
of  the  free  acid,  although  otherwise  stable.  The  decomposition  is 
limited  by  the  amount  of  free  acid  present,  the  temperature,  and  the 
time  of  heating.  On  the  other  hand,  from  experiments  with  the 
dichloracetate,  it  would  appear  that  the  presence  of  excess  of  the  acid 
is  more  favourable  to  the  formation  of  the  salt  than  the  presence  of 
excess  of  the  amylene,  which  appears  rather  to  retard  the  reaction. 
This  retardation  caused  by  the  excess  of  amylene  present,  is,  as  "the 
author  thinks,  due  to  a  change  in  the  condition  of  the  acid  which  the 
amylene  affects.  Such  a  change  would  be  similar  to  that  observed  by 
Haoult  in  acetic  acid,  the  molecular  weight  of  which,  when  deter- 
mined by  the  lowering  of  the  freezing  point,  is  double  in  benzene  what 
it  is  in  formic  acid.  This  is  supported  by  the  fact  that  if  trichlor- 
acetic acid  be  treated  with  excess  of  amylene,  the  formation  of  the 
salt  takes  place  more  readily  on  the  addition  of  benzene  to  the  solu- 
tion, and  that  with  a  large  quantity  of  benzene  present  the  conditions 
of  the  reaction  are  very  nearly  those  required  by  the  law  of  mass 
action.  H.  C.     . 
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The  Hydrocarbons  ChH,6  and  CyHm  obtained  from  Methyl 
Dipropyl  Carbinol  and  Ethyl  Dipropyl  Carbinol.  Bj  PJ.  8okoloff 
{J.  Russ.  Ghem.  Soc,  1887,  599— 601).— Tlie  hydrocarbon  CsHi,  was 
obtained  when  methyl  dipropyl  carbinol  was  prepared  from  methyl 
iodide,  zinc,  and  butyrone.  It  is  a  light,  mobile  liquid,  boiling  at 
120-4"  (corr.),  and  having  the  sp.  gr.  073138  at  20°  ;  072287  at  30" ; 
and  071746  at  35°.  The  bromide  is  CsHieBrz.  The  products  of  oxida- 
tion  are  propionic  and  acetic  acids.  The  probable  constitution  is 
CMePriCHEt.  The  hydrocarbon,  CgHig,  was  obtained  from  the  iodide 
of  ethyl  propyl  carbinyl  and  alcoholic  potash.  It  boils  at  138°,  and 
has  the  sp.  gr.  074333  at  20"^ ;  074344  at  30°;  and  072990  at  35°. 

B.  B. 

Isomeric  Change  of  Disubstituted  Acetylenes  and  of 
Dimethylallene  under  the  Influence  of  Metallic  Sodium : 
Synthesis  of  Acetylenecarboxylic  Acids.  By  A.  FAvoitsKv 
(/.  Buss.  Ghem.  Soc,  1887,  553 — 565). — Disubstituted  acetylenes  are 
usually  said  to  be  distinguished  from  their  monosubstituted  isomerides 
containing  the  acetylene  group  CHiC,  by  not  yielding  copper  and 
silver  compounds,  as  the  latter  do,  and  by  not  uniting  with  the  alkali 
metals.  The  author  finds  that  this  is  not  strictly  accurate,  as  the 
disubstituted  acetylenes  unite  easily  with  sodium,  forming  metallic 
derivatives,  which  are  usually  obtained  in  the  form  of  white  powders. 
When  treated  with  alcohol  or  water,  these  compounds  yield  oily 
substances,  which  have  the  odour  and  other  properties  of  mono- 
substituted  acetylenes,  forming  characteristic  copper  and  silver  com- 
pounds, and  yielding  the  corresponding  ketones  on  treatment  with 
sulphuric  acid.  The  author  has  examined  the  question  whether  the 
intramolecular  or  isomeric  transformation  takes  place  when  the  sodium 
acts  on  the  hydrocarbon  or  when  the  sodium  compound  is  decomposed 
by  alcohol  or  water.  In  the  first  place,  the  sodium-derivatives  were 
investigated  in  the  case  of  methylethylacetylene,  methylpropylacetyl- 
ene,  and  dimethylallene. 

Methylethylacetylene  was  sealed  up  with  slightly  less  than  its  equiva- 
lent of  sodium  in  a  tube,  and  heated  at  100°.  The  complete  forma- 
tion of  the  sodium  compound  takes  place  easily,  and  no  pressure  was 
observed  on  opening  the  tube.  The  product  was  washed  with  ether, 
and  decomposed  by  water,  when  propylacetylene  was  formed ;  this 
gives  precipitates  with  ammoniacal  solutions  of  copper  and  silver 
nitrates.  On  heating  it  in  sealed  tubes  with  mercuric  chloride,  methyl 
propyl  ketone  is  obtained.  In  order  to  ascertain  the  constitution  of 
the  sodium  compound  it  was  mixed  with  ether  and  dry  carbonic 
anhydride  was  passed  over  it  for  a  day,  when  it  was  found  to  be  con- 
verted into  the  sodium  salt  of  a  carboxylic  acid.  The  acid  itself, 
set  free  by  means  of  dilute  sulphuric  acid,  forms  feathery  crystals, 
melting  at  27°,  and  distilling  only  under  reduced  pressure  (at  125* 
and  20  mm.).  It  is  deliquescent,  although  not  easily  soluble  in  water, 
but  easily  soluble  in  alcohol,  ether,  and  light  petroleum.  The  vapour- 
density  of  the  acid  could  not  be  determined,  as  on  boiling  it  is  decom- 
posed into  propylacetylene  and  carbonic  anhydride.  Its  composition 
is  CHoMe*CH2'C:C-C00H,  and  the  following  salts  are  described : — 
CeH^NaO^;  (C6H,02)2Ba  +  3HoO;  (C6H;Oo)2Ca;  (CeH^OJoCu  +  2II2O. 
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The  silver  salt  could  not  be  obtained.  On  acting  with  silver  nitrate 
on  the  ammonium  salt,  a  decomposition  of  the  precipitate  first 
formed  takes  place,  carbonic  anhydride  being  produced,  together  with 
the  silver  compound  of  valerylene,  which  yields  propylacetylene  when 
<reated  with  weak  hydrochloric  acid.  The  acid  is  therefore  propyl- 
itcetylenecarhoxylic  acid,  and  the  original  sodium  compound  has  the 
constitution  CHsMe-CHo'CiCNa.  The  formation  of  this  latter  without 
evolution  of  hydrogen  may  be  explained  by  the  following  equation  :  — 
SCHo.Me-CiCMe  +  2Na  =  2CH2Me-OH2-C:CNa  +  CHsMe-CHiCHMe. 
Dimethylallene  under  similar  circumstances  yields  a  sodium-deriva- 
tive, which  on  decomposition  with  water  gives  isopropylacetylene. 
The  sodium  compound  is  converted  by  carbonic  anhydride  into  a 
sodium  salt,  from  which  isopropylacetylenecarboxylic  acid, 

CHMe/CiC-COOH, 

was  obtained.  The  calcium,  barium,  and  copper  salts  are  described. 
Instead  of  the  silver  salt,  valerylene  silver  was  formed,  as  in  the  case 
of  the  propyl-derivative ;  this  gave  isopropylacetylene  on  treatment 
with  weak  hydrochloric  acid.  The  acid  melts  at  38°,  and  boils  at 
106 — 107°  under  20  mm.  pressure.  The  constitution  and  formation 
of  the  sodium  compound  may  be  represented  as  follows : — 

3CMe2:c:CH2  +  2^2  =--  2CHMe2-C:CN'a  +  C5H10. 

The  sodium  compound  of  Tnethylpropylacetylene  was  prepared  by 
heating  the  hydrocarbons  with  sodium  at  150 — 160°.  When  treated 
with  water,  it  gives  butylacetylene  and  carbonic  anhydride.  Butyl- 
acetylenecarboxylic  acid,  CH2Me*CH2*CH2*C:C'COOH,  is  a  liquid  which 
boils  at  135°  under  20  mm.  pressure,  and  does  not  solidify  at  —20°. 
The  barium  and  calcium  salts  are  described.  The  silver  salt  is  a 
little  more  stable  than  the  salts  of  the  acids  previously  mentioned, 
but  after  a  time  it  decomposes  in  a  similar  manner.  The  change  is 
analogous  to  those  described  above :  3CH2Me'CH2*C:CMe  +  2Na  = 
CH3Me-CH2-CHo-C':CNa  +  CeUn.  Under  the  influence  of  alcoholic 
alkalis,  monosubstituted  acetylenes  are,  as  the  author  has  found 
(this  vol.,  p.  798),  converted  into  the  disubstituted  ones,  whereas  the 
reverse  reaction  is  now  shown  to  take  place  under  the  influence  of 
sodium.  In  this  process  the  formation  of  any  intermediate  compounds 
cannot  be  assumed,  and  the  reaction  may  therefore  be  regarded  as  a 
typical  case  of  a  change  of  the  position  of  atoms  within  the  molecule. 

B.  B. 

Methyl  Chlorothioformate :  Polymeric  Thiocarbonyl  Chlo- 
ride. By  B.  Rathke  (Ber.,  21,  2539— 2545).— The  polymeride 
obtained  by  exposing  thiocarbonyl  chloride  to  light  melts  at  116° 
(not  112"5°).     When  the  solution  in  benzene  is  heated  in  a  water- 

CCl 
I)ath  with  aniline,  the  compound  S<^po_^>"NPhis  formed.  This  crys- 
tallises in  lustrous,  rhombic  plates,  melts  at  69*5°,  and  is  readily 
:soluble  in  the  usual  organic  solvents.  When  the  polymeride  is  heated 
with  3  mols.  of  aniline  dissolved  in  benzene,  for  half  an  hour,  and 
then  again  with  the  same  amount  of  aniline,  phenylthiocarbimide, 
diphenylthiocarbamide,    and   the   hydrochlorides  of  aniline  and  tri- 
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ptenylgTianidine  are  formed.  These  reactions  make  it  probable  that 
the  polymeride  has  the  eonstitution  CSChS'CCla.  This  is  confirmed 
by  the  similar  properties  of  the  corresponding  oxygen- derivative, 
methyl  perchloro formate  (Hentschel,  Abstr.,  1887,  1027  and  1099). 

The  compound  C2S2CI4  is  converted  by  aqueous  ammonia  into 
ammonium  thiocyanate  and  chloride.  It  is  decomposed  by  cold 
alcohol,  with  formation  of  an  oil.  N.  H.  M. 

Action  of  Methyl  Iodide  and  Zinc  on  Ethyl  Propyl  Ketone. 
ByE.  SoKOLOFF  (J.Russ.  Chem.  /Soc,  1887,  587— 595).— For  the  in- 
vestigation of  Saytzeff 's  reaction  in  the  case  of  mixed  ketones,  ethyl 
propyl  ketone  was  mixed  with  methyl  iodide  and  finely  granulated 
zinc  added.  After  standing  for  11  days  in  water  at  the  ordinary  tem- 
perature, the  mixture  was  heated  for  three  days  on  a  water-bath. 
diethyl  ethyl  propyl  carhinol,  CMeEtPr'OH,  was  obtained  as  an 
aromatic  liquid  boiling  at  l^O'S*^,  and  having  a  sp.  gr.  of  0'8234  at 
20°  and  0'8106  at  35°.  On  heating  it  with  acetic  anhydride  at  140", 
the  acetate,  CMeEtPr*OAc,  boiling  at  158 — 159°,  was  obtained. 

Chromic  acid  oxidises  the  alcohol  to  propionic  and  acetic  acids,  car- 
bonic anhydride,  some  ethyl  propyl  ketone  being  formed  at  the 
same  time,  together  with  a  small  quantity  of  a  hydrocarbon,  C7H14, 
boiling  at  97-4°,  and  having  the  sp.  gr.  071812  at  20°,  0-70879  at  30°, 
and  0' 70535  at  35°.  It  yields  the  bromide,  C7Hi4Br2,  and  the  iodide, 
CvHuIa.  The  coefficient  of  refraction  found  corresponds  with  one 
double  union  in  the  hydrocarbon.  On  oxidising  this  hydrocarbon  with 
chromic  mixture,  propionic  and  acetic  acids  were  obtained  without 
any  ketone ;  its  constitution,  therefore,  remains  undetermined. 

B.  B. 

Action  of  Ethyl  Iodide  and  Zinc  on  Ethyl  Propyl  Ketone. 
By  E.  SoKOLOFF  (J.  Buss.  Chem.  Soc,  1887,  595— 598).— The 
method  employed  was  the  same  as  that  described  in  the  former 
paper  (preceding  Abstract).  Diethyl  propyl  carhinol,  CEtPr'OH, 
was  obtained,  boiling  at  160'5°,  and  having  the  sp.  gr.  0'83794  at  20°, 
0-83008  at  30°,  and  0-82615°  at  35°.  The  acetate  boils  at  176— 178^ 
The  carbinol,  when  oxidised,  yields  butyric,  propionic,  and  acetic  acids. 
An  unsaturated  hydrocarbon,  CsHie,  is  formed  at  the  same  time ;  this 
boils  at  118-5°,  and  has  the  sp.  gr.  0*73465  at  20°,  0-72598  at  30°,  and 
0-72034  at  35°.  The  bromide  is  C8Hi6Br2.  The  oxidation  products 
of  the  hydrocarbon  are  butyric,  propionic,  and  acetic  acids.  Constitu- 
tion unknown.  B.  B. 

Butallyl  Methyl  Pinacone.  By  I.  Kablukoff  (/.  Bttss.  Chem. 
Soc,  1887,  513 — 516). — This  is  obtained  as  a  bye-product  in  the 
preparation  of  butallyl  methyl  carbinol  by  Crow's  method  from 
allyl  acetone,  addition  of  hydrogen  taking  place.  Its  formula  is 
C12H20O2,  or  C3H5-CH2-CMe(OH)-CMe(OH)-CH2-C3H5.  It  is  an  oily 
liquid  boiling  at  180 — 182"  (74  mm.  pressure),  or  with  partial  decom- 
position at  264-5- 266-5°  (760  mm.).  Its  sp.  gr.  is  0-9632  at  0°,  and 
0-9452  at  24°.  The  coefficient  of  dilatation  between  0°  and  24°  is 
0-0008238.  By  the  action  of  bromine,  the  compound  CioHooBriOo,  is 
formed :  an  additive  compound  corresponding  with  the  saturation  of 
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the  two  allyl-gronps.  On  oxidation  with  potassium  permanganate  in 
alkaline  solution,  ethyl  acetate  is  regenerated,  the  analogy  with  pina- 
cone  being  thus  shown.  B.  B. 

Derivatives  of  Hexyl  Glycerol  (Hydrated  Butallyl  Methyl 
Carbinol  Oxide).  By  I.  Kablukoff  (/.  Russ.  Ghem.  Soc,  1887, 
502 — 513). — This  glycerol  was  described  by  Markownikoff  and  the 
author  in  1880  as  the  first  homologue  of  glycerol  in  the  fatty  series. 
Before  giving  an  account  of  some  of  its  derivatives,  the  author  pro- 
poses a  new  nomenclature  for  glycerols,  the  possible  number  of 
isomerides  of  glycerol  with  six  carbon-atoms,  for  instance,  being  more 
than  20.  The  name  of  a  glycerol  is  derived  from  the  name  of  the 
unsaturated  alcohol  from  which  it  is  obtained,  whilst  the  glycides  are 
regarded  as  the  oxides  of  these  alcohols,  and  the  glycerols  as  their 
hydrates. 

The  glycerol  in  question  corresponds  with  butallyl  methyl  carbinol, 
CHo:CH-CH2-CH2-CHMe-OH  ;  its  oxide  is 

<Q^->CH-CH3'CH2-CHMe-OH, 

and  the  hydrate  of  this  oxide,  CH2(OH)-CH(OH)-CH3-CH2-CHMe-OH, 
is  hexyl  glycerol. 

Hexyl  Glyceryl  Ketone. — In  order  to  prepare  this  hexyl  ketone, 
sodium  is  dissolved  in  alcohol  and  ethyl  acetoacetate  and  epichlor- 
hydrin  added.  After  heating  the  mixture  on  the  water-bath,  the 
sodium  chloride  is  removed  by  filtration,  the  alcohol  distilled  off 
under  diminished  pressure,  and  water  is  added,  when  an  oily  layer 
separates  at  the  bottom  of  the  aqueous  liquid  ;  by  agitating  the  aqueous 
liquid  with  ether,  a  further  quantity  of  the  oil  may  be  extracted. 
This  oil  was  saponified  with  baryta,  and  the  excess  of  the  latter  sepa- 
rated by  passing  in  carbonic  anhydride.  After  evaporation  on  the 
water-bath,  a  thick,  oily  liquid  was  obtained,  from  which  some  baryta* 
salt  separated  on  the  addition  of  absolute  alcohol,  and  the  alcoholic 
extract  yielded  the  ketone  of  hexyl  glycerol,  C6HioO(OH)2.  This  boils 
at  170 — 180°  under  a  pressure  of  15  mm.,  but  was  not  further  inves- 
tigated. 

The  MonocJilorhydrin  of  Hexyl  Glycerol. — This  may  be  prepared  by 
Eltekoff's  method,  namely,  the  action  of  aqueous  hypochlorous  acid 
on  butallyl  methyl  carbinol,  but  as  the  yield  is  very  small,  only  a 
small  part  of  the  carbinol  entering  into  reaction,  Lauch's  method 
(Abstr.,  1885,  1194)  is  to  be  preferred.  For  this  purpose,  the  carbinol 
(10  grams)  is  mixed  with  a  saturated  solution  of  boric  acid  (200  c.c.) 
and  a  solution  of  bleaching  powder  gradually  added.  After  standing 
in  the  dark  for  24  hours,  the  product  is  extracted  with  ether,  when 
the  chlorhydrin,  CeRnClOi,  is  obtained  (5 "5  grams).  It  can  be  dis- 
tilled under  reduced  pressure,  but  under  atmospheric  pressure  (at 
180°)  it  is  decomposed  into  the  glycide  and  hydrochloric  acid.  The 
monochlorhydrinacetiri  is  obtained  on  addition  of  hypochlorous  acid 
to  butallyl  methyl  carbinol  acetate  and  extraction  with  ether.  It  can 
be  distilled  only  under  reduced  pressure,  when  it  boils  at  172 — 176° 
(50  mm.). 


1172  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  Glycide  of  Hexyl  Alcohol  (Butallyl  Methyl  Carhinyl  Oxide). — 
This  is  formed  hy  the  action  of  potassium  hydroxide  (2  mols.)  on 
the  monochlorhydrinacetin  at  a  gentle  heat.  It  is  a  light,  mobile 
liquid  of  sp.   gr.   1-0099   at   21°,  boiling   at  178—181°.     It  has  the 

formula  <Q-^>CH-CH2-CH2-CHMe-OH,  but  it  cannot  be  got  quite 

free  from  chlorine  compounds.  It  is  not  altered  by  heating  with 
water  at  115°  for  44  hours.  The  author  did  not  succeed  in  adding  the 
elements  of  hydrogen  chloride  to  the  glycide  so  as  to  convert  it  into 
the  monochlorhydrin.  In  order  to  obtain  the  ketone  of  the  glycerol, 
C6Hii(OH)20,  allylacetone  is  treated  with  hypochlorous  acid.  The 
product  is  saponified  with  baryta,  the  excess  of  the  latter  removed 
by  carbonic  anhydride,  and  after  removing  the  barium  carbonate  by 
filtration,  the  liquid  is  evaporated  on  the  water-bath.  The  residue  is 
then  extracted  with  alcohol,  and  the  alcoholic  extract  evaporated, 
when  a  liquid  is  obtained  which  may  be  distilled  under  reduced 
pressure.     The  oil  thus  obtained  has  the  formula 

<q5>CH-CH2'CH2-CO-CH3, 

that  is,  it  is  the  oxide  of  allylacetone,  the  expected  ketone. 

B.  B. 
Action  of  Polyatomic  Alcohols  on  Solutions  of  Boric  Acid 
and  Hydrogen  Sodium  Carbonate.  By  C.  Jehn  (Arch.  Phann. 
[3],  26,  495—497;  compare  Abstract,  1887,  790).— Sulzer  has 
found  that  solutions  of  boric  acid  or  borax  and  normal  sodium  car- 
bonate react  on  each  other  on  the  addition  of  glycerol  and  honey 
{glucose),  provided  the  boric  acid  or  borax  solution  be  added  in  con- 
siderable excess.  The  author  confirms  the  above,  and  finds  further 
that  chemically  pure  laevulose  causes  reactions  in  solutions  of 
NaHCOs  and  H3BO3,  in  NaHCOg  and  IN^aoBiOv,  and  in  Na.COa  and 
H3BO3  (in  this  case  under  Sulzer's  conditions,  when  mannitol  also  is 
effective).  Solutions  of  borax  and  normal  sodium  carbonate  do  not 
react  either  on  addition  of  lasvulose  or  mannitol.  The  alcohol  dul- 
citol  (melampyrit),  C6H8(OH)6,  and  the  aldehydes  lasvulose  and  lactose 
cause  the  reaction.  The  alcohol  quercitol,  C6H7(OH)5,  does  not 
influence  the  mixed  solutions.  The  author  concludes  that  the  reac- 
tion is  caused  by  those  polyatomic  alcohols  and  corresponding  alde- 
hydes only  where  their  molecules  contain  as  many  hydroxyl-groups 
as  carbon-atoms.  J.  T. 

Propylenediamine  and  Trimethylenediamine.  By  H.  Strache 
(Ber.,  21,  2358 — 2369). — Propylenediamine  hydrochloride  melts  at 
220°  (compare  Hofmann,  Ber.,  6,  308). 

A  compound,  C6H14N2  +  H2O,  is  contained  in  the  higher  boiling 
portions  of  the  product  obtained  by  the  action  of  propylene  bromide 
on  alcoholic  ammonia.  It  is  a  slightly  yellow,  mobile  oil,  boils  at 
203 — 207°,  and  is  miscible  with  water,  alcohol,  and  benzene  in  all 
proportions.  It  is  not  decomposed  by  alkalis  or  chromic  acid,  and  it 
combines  readily  with  methyl  iodide. 

Biacetylpropylenediamine,  C3ll6(NHAc)2,   prepared   by  adding   an 
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excess  of  acetic  anhydride  to  aqueous  propylenediamine,  crystallises 
from  alcoholic  benzene  in  white,  deliquescent  needles,  melts  at 
138 — 139",  and  is  readily  soluble  in  water,  alcohol,  and  chloroform, 
sparingly  in  benzene,  and  insoluble  in  ether  and  light  petroleum. 

Bibenzoylpropylenedlamine,  03116(^1162)2,  prepared  by  heating  a 
mixture  of  benzoic  chloride  and  aqueous  propylenediamine,  separates 
from  benzene  in  colourless,  granular  crystals,  melts  at  192 — 193°,  is 
readily  soluble  in  alcohol  and  hot  benzene,  sparingly  in  ether  and  cold 
benzene,  and  insoluble  in  water. 

isriT'PO 

A  mixture   of  ^propyleneoxamide,   ^^^^'^^jj.nQ^j  ^^<1  propylene- 

oxamic  acid,  NHo'CsHe'NH'CO'COOH,  is  obtained  when  the  diamine 
is  mixed  with  methyl  oxalate  in  alcoholic  solution.  When  the  mixture 
is  boiled  for  a  long  time  with  water,  the  amide  is  completely  converted 
into  the  acid.  The  latter  is  a  white,  seemingly  amorphous  substance, 
filmost  insoluble  in  ordinary  solvents,  but  rather  less  sparingly  soluble 
in  alcohol  than  the  amide. 

CO  CO 

Fropylenesuccinimide,  C2H4<^,-<Q^N'C3H6*N<[p^>C2H4,  is  ob- 
tained when  the  diamine  (1  mol.)  is  heated  with  succinic  anhydride 
(1  mol.)  at  150 — 160°.  It  crystallises  from  benzene,  melts  at  98 — 100°, 
and  is  decomposed  by  boiling  baryta  water  or  warm  sulphuric 
acid. 

Dihenzylidenepropylenediamine,  C3Hfi(N!CHPh)2,  prepared  by  mix- 
ing the  diamine  with  benzaldehyde,  is  a  yellowish  oil  which  cannot  be 
distilled ;  it  is  miscible  with  alcohol,  ether,  and  benzene  in  all  propor- 
tions, but  is  insoluble  in  water,  and  is  decomposed  by  mineral  acids. 
Acetophenone  and  the  diamine  react  at  200°,  yielding  a  red  oil, 
€3Hfi(N:CMePh)2,  which  distils  at  350—370°. 

Bthyl  propyle7ie-^-aniido-a-crofonate,  C3H6(NH-CMe!CH-COOEt)2, 
obtained  by  the  action  of  ethyl  acetoacotate  on  propylenediamine,  is  a 
brownish  oil.  It  is  readily  soluble  in  ether,  alcohol,  and  benzene,  but 
insoluble  in  water,  and  is  decomposed  by  mineral  acids. 

C6H4-C-N-CMe 

A  condensation  product,  probably  |         ||    |    ||       ,  is  formed  when. 

C6H4-C-]Sr-CH 
aqueous  propylenediamine  is  added  to  a  boiling  alcoholic  solution  of 
phenanthraquinone.  It  crystallises  from  alcohol  in  white,  flexible 
needles,  melts  at  127 — 128°,  is  readily  soluble  in  benzene,  chloroform, 
and  hot  alcohol,  moderately  soluble  in  cold  alcohol  and  ether,  a^nd 
insoluble  in  Avater.  The  hydro  chloride  crystallises  in  needles,  and  is 
decomposed  by  water  and  alcohol  or  when  exposed  to  the  air.  The 
base  separates  unchanged  from  hot  concentrated  nitric  acid,  and  is 
precipitated  unchanged  when  water  is  added  to  a  concentrated  sul- 
phuric acid  solution.  It  is  decomposed  when  heated  at  200°  with 
concentrated  sulphuric  acid,  and  is  partially  oxidised  by  chromic  acid 
in  acetic  acid  solution.  The  platinochloride,  (Ci7Hi2^2)2,H2PtCl6,  is 
unstable,  very  hygroscopic,  and  decomposes  when  heated  at  200° 
without  melting. 

CPh'N 

The  compound  CPh^-x^,Qg  >-CHMe  is  the  condensation  product 
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of  tlie  diamine  and  benzil.  It  crystallises  in  slender  needles,  melts  at 
111 — 112°,  and  is  readily  soluble  in  benzene,  chloroform,  and  hot 
alcohol,  moderately  soluble  in  cold  alcohol  and  ether,  rather  sparingly 
in  light  petroleum,  and  insoluble  in  water.  It  is  decomposed  by 
acids. 

The  compound  2C6lIi4xsr2  +  HoO  is  obtained  as  a  bye-product  in 
the  preparation  of  trimetbylenediamine  from  the  bromide.  It  crystal- 
lises in  brownish-yellow,  deliquescent  needles,  melts  below  25",  and 
boils  considerably  above  350°.  It  has  a  somewhat  ammoniacal  smell, 
and  is  readily  soluble  in  all  solvents.  The  hydrochloride  and  the  sul- 
phate are  white,  crystalline,  deliquescent  salts. 

JDiacetyltrimethylenediamine,  C3H6(NIIAc)2,  prepared  by  gradually 
adding  acetic  anhydride  to  the  diamine  and  boiling  the  mixture, 
crystallises  from  alcohol  in  slightly  coloured,  concentrically  grouped 
needles,  melts  at  79^,  is  readily  soluble  in  water,  alcohol,  and  chloro- 
form, moderately  so  in  benzene,  but  insoluble  in  ether  and  light 
petroleum. 

DibenzoyltrimetJiylenediamine,  C3H6(NHBz)2,  prepared  in  like 
manner  from  the  diamine  and  benzoic  chloride,  separates  from  ben- 
zene in  the  form  of  a  white,  crystalline  powder,  melts  at  147 — 149°, 
is  readily  soluble  in  alcohol  and  chloroform,  moderately  so  in  hot 
benzene,  and  insoluble  in  water. 

Trimethyleneoxamide,  C3lIr,!(]^H)2!C20o,  is  obtained  mixed  with  the 
amic  acid  when  the  diamine  is  treated  with  methyl  oxalate  in  alco- 
holic solution.  It  is  a  white,  amorphous  powder,  does  not  melt  at 
250°,  is  very  sparingly  soluble  in  boiling  water,  and  insoluble  in  other 
solvents. 

Trimetbylenediamine  condenses  with  benzaldehyde,  forming  a 
compound,  C3ll6(N!CHPh)2,  and  with  acetophenone  yielding  the 
compound  C3H6(N!CPhMe)2.  Both  products  are  oils  which  cannot  be 
distilled,  and  are  insoluble  in  water,  but  readily  soluble  in  other  solvents. 

The  condensation  product  of  the  diamine  with  phenanthraquinone 
is  a  yellow,  crystalline  powder,  which  has  the  composition  C26lli7^02. 
It  is  insoluble  in  Avater,  sparingly  soluble  in  alcohol  and  ether,  mode- 
rately in  benzene,  and  does  not  melt  when  heated  at  250°. 

The  compound  CHo<^p,-pT-^^i^ippi  >  is  formed  when  benzil  and  the 

diamine  are  heated  together  at  110°  with  a  little  alcohol.  It  is  a 
reddish-brown,  vitreous  substance,  which  softens  at  72°,  melts  com- 
pletely at  80°,  and  is  readily  soluble  in  ordinary  solvents. 

F.  S.  K. 
Septdecylamine.  By  G.  S.  Turpin  (Ber.,  21,  2486—2492).— 
Septdecylamine  is  best  prepared  by  distilling  septdecylstearylcarb- 
amide  with  lime ;  stearone  is  formed  in  the  reaction.  The  product 
is  dissolved  in  alcohol,  filtered  from  undissolved  stearone,  and 
evaporated  with  hydrochloric  acid.  The  crystalline  hydrochloride 
which  separates  is  washed  with  pure  ether,  dissolved  in  a  little  hot 
alcohol,  and  precipitated  with  ether.  The  free  base  melts  at  49°, 
boils  at  about  335 — 340°,  dissolves  in  alcohol  and  ether,  and  readily 
attracts  moisture  and  carbonic  anhydride  from  the  air.  The  hydro- 
chloride crystallises  from  alcohol  in  plates  of  a  fatty  lustre.      The 
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henzoijl-derivative,  NHBz-CnHas,  forms  plates  of  a  fatty  lustre  and 
melts  at  91°. 

Septdecylaviine  septdecyldithiocarhamate,  C35H74N2S3,  prepared  by 
mixing  an  ethereal  solution  of  the  amine  with  carbon  bisulphide,  is 
a  lustrous  powder  melting  at  90°  with  decomposition.  When  boiled 
with  alcohol,  diseptdecylthiocarhamide,  C35H72]S'2S,  melting  at  94"  is 
formed. 

Septdecyltliiocarhimide,  C18H35NS,  is  formed  together  with  a  small 
amount  of  diseptdecylthiocarhamide  when  the  amine  is  heated  with 
alcohol  and  carbon  bisulphide  on  a  water-bath.  It  melts  at  32°, 
dissolves  readily  in  alcohol  and  ether,  and  does  not  distil  without 
decomposition.  When  heated  with  alcoholic  ammonia  at  100°,  mono- 
septdecyltliiocarhamide,  melting  at  110 — 111°,  is  formed.  Fhenylsept- 
decyltliiocarhamide,  C01H42N2S,  obtained  by  boiling  the  isothiocyanate 
with  alcohol  and  aniline,  melts  at  79°. 

Diseptdecylcarhamide,  C35H72JN'20,  prepared  by  treating  the  corre- 
sponding thiocarbamide  with  mercuric  oxide,  is  sparingly  soluble 
and  melts  at  75°. 

Monoseptdecylcarhamide,  CigHsgT^sO,  is  obtained  by  evaporating  the 
alcoholic  solution  of  septdecylamine  hydrochloride  and  potassium 
cyanate,  and  extracting  the  residue  with  absolute  alcohol ;  it  melts 
at  109°. 

The  isocyanate  is  formed  as  an  oil  when  the  hydrochloride  is  heated 
with  a  solution  of  carbonyl  chloride  in  benzene  at  100°.  When  boiled 
with  absolute  alcohol,  septdecylurethane,  0201141^^02,  is  obtained.  This 
crystallises  in  lustrous  plates  and  melts  at  62°. 

Fhenylseptdecylcarhamide,  024H42lSr20,  obtained  by  evaporating  the 
thiocarbimide  with  a  solution  of  aniline  in  benzene,  crystallises  in 
slender,  lustrous  needles  melting  at  99°.  N".  H.  M. 

Condensation  of  Glyoxal  with  Ethyl  Acetoacetate.  By  M. 
PoLONOWSKY  {Ber.,  21,  2499 — 2500). — An  answer  to  Fittig  and 
Schloesser  (this  vol.,  p.  1089), 

Sulphacetic  Acid  and  its  Derivatives.  By  A.  P.  N.  Franchi- 
MONT  (Bee.  Trav.  Ghim.,  7,  25 — 33). — Sulphopropionic  acid  and  sul- 
phobutyric  acid  can  be  readily  prepared  by  the  same  method  as  that 
employed  in  the  case  of  sulphacetic  acid  (compare  Franchimont, 
Compt.  rend.,  92,  1054).  Sulphacetic  acid  melts  at  about  75°,  loses 
its  water  at  about  160°,  and  at  about  230°  carbonic  anhydride  (about 
1  mol.  from  2  mols.  acid)  is  evolved  and  acetic  acid  distils.  But 
sulphurous  anhydride  and  carbon  are  always  produced  in  small 
quantities.  Sulphacetic  acid  does  not  yield  a  nitro-derivative  when 
the  free  acid  or  the  anhydrous  barium  salt  is  heated  with  nitric  acid. 
Caleium  sulpliacetate  dried  at  240°  contains  1  mol.  H2O.  The  silver 
salt  crystallises  in  shining  plates  or  in  prisms. 

Diethyl  sulpliacetate  can  be  obtained  by  treating  the  finely  divided 
silver  salt  with  ethyl  iodide.  It  is  sparingly  soluble  in  water  and 
boils  at  a  high  temperature,  but  undergoes  decomposition.  At  the 
same  time  a  crystalline  salt,  OeHuAg^SsOie,  is  formed  in  the  prepara- 
tion of  diethvl  sulphacetate  by  the  above  method,  and  remains  when 

4  i  2 
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the  reaction  product  is  extracted  with  ether.  It  dissolves  in  water, 
forming  a  strongly  acid  solution  from  which  the  normal  salt  crystal- 
lises. The  normal  salt  is  also  formed  when  the  acid  salt  is  kept  on 
blotting  paper  in  a  moist  atmosphere. 

Sulphobutyric  acid  is  produced  in  small  quantity,  together  with 
other  compounds,  when  ethyl  sulphacetate  is  treated  with  alcoholic 
sodic  ethoxide  and  ethyl  iodide.  F.  S.  K. 

Action  of  Sodium  on  Ethyl  Butyrate  and  Isobutyrate.  By  R. 
Bruggemann  (Annalen,  246,  129 — 160). — The  products  of  the  action 
of  sodium  on  the  ethyl  salt  of  normal  butyric  acid  are  sodium 
ethylenebutylenebutyrate,  C3H3(C2H4)(C4H8)'COONa,  ethylbutyric 
acid,  ethylenebutyric  acid,  ethylenebutylenedibutyric  acid,  C14H24O4, 
dibutylenedibutyric  acid,  CJ6H28O4,  ethylenedibutylenedipropyl  ketone, 
C17H28O,  and  small  quantities  of  dipropyl  ketone,  ethylenedipropyl, 
and  ethylenebutylenedipropyl  ketones.  No  acid  containing  three 
oxygen-atoms  is  formed. 

The  chief  products  of  the  action  of  sodium  on  ethyl  isobutyrate  are 
isobutylisobutyric  acid  and  di-isobutyrone.  Ethylisobutyric,  ethylene- 
isobutyric,  and  isobutylene-isobutyric  acids  are  probably  formed  in 
small  quantities.  Isobutylisohufyric  acid  melts  at  18°  and  boils  at 
215°.    JDi-isohutyrone,  C3H7-CO-aH5:C3H5-CO-C3H;,  boils  at  264—268°. 

Wohlbriick  (Ber.,  20,  2332)  states  that  the  ethylic  salt  of  isobutyro- 
isobutyric  acid,  CgHuOs,  and  the  sodium  salt  of  hydroxycaprylic 
acid,  CsHieOs,  are  formed  hj  the  action  of  sodium  on  ethyl  isobutyrate 
mixed  with  ether.  The  author  proves  that  the  products  of  the 
reaction  are  the  ethylic  salts  of  isobutylisobutyric  and  ethylisobutyric 
acids,  the  sodium  salts  of  isobutylene-isobutyric  and  ethylene-isobutyric 
acids  and  ketones.  W.  C.  W. 

Alloisomerism  in  the  Crotonic  Acid  Series.  By  A.  Michael 
and  H.  Pendleton  (/.  pr.  Chem.  [2],  38,  1—5). — Compare  Michael 
and  Norton,  Amer.  Chem.  J.,  2,  15 ;  Erlenmeyer  and  Muller,  Ber,, 
15,  49. 

When  a-bromocrotonic  acid,  melting  at  92°,  is  heated  at  130 — 140° 
in  sealed  tubes  for  15  hours,  it  undergoes  intramolecular  change, 
and  is  wholly  converted  into  bromocrotonic  acid  melting  at  106°.  By 
treating  this  acid  (m.  p.  106°)  with  bromine  in  carbon  bisulphide 
solution,  it  is  converted  into  an  ot-y3-tribromobutyric  acid,  melting  at 
115'5 — 116°,  and  identical  with  that  obtained  from  allo-a-bromocrotonic 
acid.  The  yield  is  theoretical.  Barium  x-^-trihromobutyrate  crystal- 
lises with  1  mol.  H2O  and  is  readily  soluble  in  water.  a-^-Tribromo- 
butyric  acid  loses  hydrogen  bromide  when  treated  with  cold  alcoholic 
potash  and  is  converted  into  a-/3-dibromocrotonic  acid,  melting  at  94°, 
■and  identical  with  the  acid  obtained  by  Pinner  {Ber.,  14,  I08I)  by 
l)rominating  tetrolic  acid.  The  potassium  salt  of  this  acid  is  anliy- 
■drous  and  readily  soluble  in  water.  The  barium  salt  crystallises  in 
prisms  with  3J  mols.  HoO,  and  is  readily  soluble  in  water. 

These  results  prove  that  the  bromine  is  in  the  a-position  in  both 
monobromocrotonic  acids. 

Sarnow  {Ann.,  164,    197)   has  shown  that  solid  crotonic  acid  is 
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obtained  when  a-clilorocrotonic  acid,  melting  at  97°,  is  reduced.  The 
corresponding  bromocrotonic  acid  (m.  p.  lOG"^)  yields  solid  crotonic 
acid  when  treated  with  sodium  amalgam,  but  the  bromocrotonic  acid 
meltjng  at  92°  also  gives  the  solid  acid  when  treated  similarly,  and 
under  varying  conditions  so  as  to  exclude  the  possibility  of  any 
secondary  reaction  taking  place.     The  yield  is  theoretical. 

It  seems,  therefore,  that  both  acids  are  derived  from  solid  crotonic 
acid. 

The  monobromocrotonic  acids  behave  very  differently  when  warmed 
with  dilute  potash  ;  the  acid  melting  at  106°  loses  1  mol.  HBr  in  a 
very  short  time,  whereas,  that  melting  at  92°  only  loses  a  small 
quantity  of  hydrogen  bromide  in  the  same  time,  and  oven  after  heat- 
ing for  several  hours  the  change  is  not  complete. 

a-Chlorocrotonic  acid,  melting  at  67°,  is  converted  into  the  allo- 
isomeric  a-chlorocrotonic  acid,  melting  at  97°,  when  heated  for  12 
hours  at  150 — 160°,  and  bromomaleic  acid  is  converted  into  bromo- 
fumaric  acid  when  treated  in  like  manner. 

The  results  of  these  experiments  may  be  summarised  as  follows  : — 
When  two  unsaturated  monobromo-acids  are  formed  from  one 
a-^-dibromo-acid,  they  are  alloisomeric.  If  two  alloisomeric  a-halogen 
acids  exist,  the  one  with  the  lower  melting  point  can  be  converted  into 
the  acid  of  higher  melting  point  by  heating.  The  acid  of  higher  melting 
point  loses  hydrogen  bromide  more  readily  than  that  of  lower  melting 
point.  F.  S.  K. 

Action  of   Hypochlorous  Acid   on  Angelic    Acid.      By  P. 

Meltkoff  (J.  Buss.  Chem.  Soc,  1887,  524 — 529). — In  a  former  paper, 
the  author  studied  the  action  of  hypochlorous  acid  on  isocrotonic  acid 
and  obtained  two  chlorisocrotonic  acids.  In  order  to  find  out  the 
laws  governing  the  interesting  phenomena  observed  in  the  case  of 
isocrotonic  acid,  its  higher  homologue,  angelic  acid  (melting  point  45°), 
was  subjected  to  the  action  of  aqueous  hypochlorous  acid.  The 
product  of  the  reaction  was  extracted  with  ether,  and  after  evaporation 
of  the  latter  saturated  w^ith  zinc  carbonate.  In  this  way  a  mixture  of 
the  zinc  salts  of  two  isomeric  additive  products — chlor  hydroxy  valeric 
acids — were  obtained,  but  as  these  differ  in  solubility,  the  sejoaration 
of  the  two  acids  was  easily  effected. 

(a.)  The  less  soluble  zinc  salt,  on  decompoRition  with  sulphuric  acid 
and  extraction  with  ether,  yields  a  hydroxyvaleric  acid  crystallising  in 
long,  thin  prisms,  easily  soluble  in  water,  ether,  and  alcohol.  It  melts 
at  75°.  Its  formula  is  that  of  (i-chloro-ac-methyl-a-hydroxyhutyric 
acid,  CHClMe'CMe(OII)-COOII,  with  which,  comparison  shows  it  to 
be  identical.  Its  zinc  salt,  (C5H8C103)2iZn,  forms  fine  threads 
consisting  of  prisms  or  plates.  The  calcium  salt  has  an  analogous 
composition.  By  the  action  of  alcoholic  potash  on  the  acid,  it  is  con- 
verted into  the  potassium  salt  of  the  corresponding  glycidic  acid, 
C5H7KO3  +  4H2O  ;  this  crystallises  in  glistening  prisms.  The  corre- 
sponding silver  salt,  C5H7Ag03,  forms  thin  scales.  The  free  acid, 
a.-^- dimethyl ghjcidic  acid,  C5II6O3,  crystallises  in  microscopic  prisms 
and  smells  like  butyric  acid.  It  is  easiiy  soluble  in  water,  alcohol, 
and  ether,  and  melts  at  61 — 62°. 
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(h.)  The  more  soluble  zinc  salt  is  so  soluble  in  water  that  it  can  only 
be  separated  in  the  solid  state  by  evaporation  of  its  aqueous  solution 
to  the  consistency  of  a  syrup,  and  allowing  it  to  stand  for  a  long  time, 
when  it  becomes  converted  into  an  amorphous  solid.  The  acid, 
C5H9CIO3,  prepared  like  its  isomeride,  crystallises  in  quadratic  prisms 
combined  with  a  sphenoid,  easily  soluble  in  water,  alcohol,  and  ether, 
and  melting  at  105°.  The  calcium,  silver,  and  zinc  salts  have  the 
same  empirical  formulae  as  those  of  the  acid  (a).  The  potassium  salt, 
CaHsClKOa,  does  not  undergo  any  change,  even  if  its  alcoholic  solution 
is  boiled  in  the  presence  of  a  small  excess  of  potash ;  in  this  it  differs 
from  the  salt  of  a-chlor-a-methyl-/3-hydroxybutyric  acid,  obtained 
from  tiglic  acid,  which  under  these  conditions  is  easily  decomposed 
with  separation  of  potassium  chloride.  Another  difference  between  the 
two  acids  is  in  the  properties  of  their  silver  salts  as  well  as  of  the  free 
acids  themselves,  the  a-chloro-a-methyl-/3-hydroxybutyric  acid  melt- 
ing at  62°.  The  corresponding  glycidic  acid  could  not  be  obtained. 
The  author  draws  the  following  general  conclusions  :  (1.)  When 
hypochlorous  acid  unites  with  those  unsaturated  acids  which  are 
capable  of  an  isomeric  conversion,  that  is,  of  conversion  from  a 
less  stable  to  a  more  stable  form,  two  isomeric  chlorhydroxy-acids  are 
formed.  (2.)  One  of  these  chlorinated  acids  is  a  derivative  of  the 
more  stable  form  of  unsaturated  acid  and  identical  with  those  chlor- 
hydroxy-acids which  are  obtained  by  the  action  of  hydrogen  chloride 
on  the  glycidic  acids  corresponding  with  the  stable  forms  (normal 
crotonic  and  tiglic  acids).  (8.)  The  second  chiorhydroxy-acid  is  a 
•derivative  of  the  less  stable  form  of  unsaturated  acid.  B.  B. 

Synthesis  of  Ketonic  Acids.  By  W.  Wislicenus  (Annaleyi,  246, 
SOQ— 329). —Ethyl  sodoxalacetate,  COOEt-CO-CHNa-COOEt  (Abstr., 
1887,  234,  o87,  this  vol.,  p.  361),  is  prepared  by  the  action  of  sodium  on 
sodium  ethoxide  (free  from  alcohol)  on  an  ethereal  solution  of  ethyl 
oxalate  and  acetate.  The  product  is  purified  by  recrystallisation  from 
absolute  alcohol.  It  is  insoluble  in  ether.  Ethyl  oxalacetate, 
COOEt'CO'CHo'COOEt,  obtained  by  decomposing  the  sodium- 
derivatives  with  dilute  sulphuric  acid,  is  a  colourless  oil  boiling 
at  131 — 132°  under  24  mm.  pressure.  It  is  miscible  in  all  propor- 
tions with  alcohol  and  ether.  The  alcoholic  solution  gives  a  dark-red 
coloration  with  ferric  chloride.  Ethyl  oxalacetate  dissolves  in  a 
dilute  solution  of  sodium  hydroxide,  and  this  sodium  salt  produces 
precipitates  in  solutions  of  metallic  salts.  The  barium,  calcium,  lead, 
and  silver  compounds  are  amorphous.  The  zinc,  cobalt,  nickel, 
magnesinm,  and  copper  compounds  are  deposited  from  alcoholic 
solutions  in  crystals.     Ethyl  phem/lhydrazineoxalacetate, 

C00Et-C(N2HPh)-CHo-C00Et, 

crystallises  in  quadratic  plates.  It  is  freely  soluble  in  alcohol  and 
ether,  and  melts  at  76 — 78°,  but  decomposes  on  exposure  to  a  tem- 
perature of  100°,  yielding  ethyl  alcohol  and  ethylic  jphenylpyrazolone- 

carboxylate,  Pii^<;N':C(COOEt)>- 

The   pyrazolone-derivative   melts   at   180 — 182°   and   dissolves    in 
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alcoliol.  It  yields  a  yellow  isonifcro-compoand.  The  free  acid  forms 
a  red  isonitroso-derivati^;^e.  W.  C.  W. 

Ethylic    Methyloxalacetate    and    Ethyloxalacetate.    By  E. 

Aknold  (Annahn,  246,  329 — 338). — The  preparation  and  some  of  the 
properties  of  ethylic  methyloxalacetate  have  been  previously  described 
(this  vol.,  p.  361).  The  phenylhydrazine-derivative  crystallises  in 
small  plates,  and  melts  at  99 — 100° ;  at  120°  it  decomposes,  yielding 
the  ethyl  salt  of  1  :  4  :  5  :  3  phenylmethylpyrazolonecarboxylic  acid. 
The  free  acid  is  deposited  from  alcohol  in  plates,  and  melts  at  220 — 
221°.  The  ethyl  salt  forms  needle-shaped  crystals.  It  melts  at 
148 — 149",  and  dissolves  freely  in  ether,  chloroform,  and  benzene. 

Ethylic  ethyloxalacetate,  C60Et-C0-CHEt-C00Et,  is  prepared  by 
the  action  of  sodium  ethoxide  (free  from  alcohol)  on  a  mixture  of 
€thyl  oxalate  and  butyrate.  It  is  a  liquid  boiling  at  136 — 138°  under 
20  mm.  pressure.  Ferric  chloride  produces  a  red  coloration.  Ethylic 
ethyloxalacetate  is  decomposed  by  boiling  with  dilute  sulphuric  acid, 
yielding  butyrylformic  acid.  W".  C.  W. 

Action  of  Ethyl  Iodide  and  Zinc  on  Ethyl  Malonate.    By 

S.  SCHUKOFFSKY  (J.  Buss.  Gliem.  Soc,  1887,  601— 604).— When  a 
mixture  of  ethyl  malonate  with  ethyl  iodide  is  heated  with  zinc,  using 
a  reflux  condenser,  large  quantities  of  a  gas  are  given  off  which  is  not 
absorbed  by  bromine.  The  principal  product  of  the  reaction  is  the 
ethyl  salt  of  diethylmalonic  acid,  CEt2(C00Et)o,  a  liquid  boiling  at 
220°,  and  having  the  sp.  gr.  1-0071  at  0°,  and  6'9901  at  U\  The 
free  diethylmalonic  acid  was  obtained  by  hydrolysis  of  the  ethyl  salt 
with  alcoholic  potash,  and  the  calcium,  sodium,  potassium,  and  silver 
salts  were  prepared.  When  heated  to  170 — 180°,  diethylmalonic  acid 
is  decomposed  into  carbonic  anhydride  and  diethylacetic  acid. 

B.  B. 

Oxytetric  and  Hydroxytetric  Acids.  By  A.  Goeboff  (J.  Buss. 
Cliem.  Soc,  1887,  605 — 615). — Demar^ay's  tetric  acid  and  its  homo- 
logues  of  the  supposed  general  formula  C3(ot  +  3)H6(„i  +  i)  +  2O7,  have, 
according  to  W.  Pavloff's  investigation,  the  general  formula  CmH2m_403, 
and  his  oxytetric  series  of  the  formula  Ca^m  +  3)^z(m  + 1)  +  2O10,  most 
probably  (as  pointed  out  by  Beilstein)  the  formula  CmH2«-404,  which, 
as  the  author  shows,  although  at  first  sight  probable,  is  not  in  accord- 
ance with  Demar^ay's  analytical  results.  The  author  has  compared 
at  length  the  physical  and  chemical  properties  of  oxytetric  acid,^its 
derivatives,  and  salts  with  those  of  mesaconic  acid,  C3H4(COOH)o,  and 
iinds  a  striking  agreement,  which  leads  him  to  believe  in  their 
identity.  The  oxype7itic  acid  would  then  be  identical  with  hydromucic 
acid,  the  oxyhexic  acid  with  terebic  acid,  and  the  hydroxytetric  acid 
with  pyrotartaric  acid,  as  shown  in  a  table  comparing  them. 
The  hydroxypentic  acid  is  ethyltartaric  acid,  the  hydroxyhexic  acid 
propylsuccinic  acid,  and  the  hydroxy isohexic  acid  is  isopropyltartaric 
acid.  B.  B. 

Derivatives  of  Carbamide.  By  A.  P.  N.  Feanchimont  and  E. 
A.  Klobbie  (Bee.  Trav.  Chlm.,  7,  12 — 24). — Nitrohydantoin, 
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.CO-NH 


■^^<CO-CH(NO,)^' 

prepared  by  evaporating  a  .solution  of  hydantoin  witli  five  times  its 
■weight  of  nitric  acid,  crystallises  from  alcohol  in  short  prisms,  and 
from  water  in  small,  shining  needles  melting  at  about  170°  with 
decomposition  (compare  Franchimont,  this  vol.,  pp.  1052  and  1064). 

Nitrolactylcarhamide,  NH<^.,Q^p-p^  /t^q  \^,  prepared  in  like  man- 
ner, crystallises  from  water  and  alcohol  in  rhombic  plates,  melts  at 
about  148"  with  decomposition,  and  is  readily  soluble  in  water,  rather 
less  so  in  alcohol,  and  almost  insoluble  in  ether,  benzene,  and  chloroform. 
It  is  decomposed  when  boiled  with  water. 

oc-Ureidopropiunamide,  CONHo'NH-CHMe'CONHz,  was  obtained  in 
the  preparation  of  lactylcarbamide  by  Heintz's  method.  It  crystal- 
lises from  alcohol  in  small,  slender  needles,  melts  at  196°,  and  is. 
soluble  in  water,  but  insoluble  in  ether.  When  heated  with  hydro- 
chloric acid,  it  yields  lactylcarbamide  and  ammonium  chloride. 

oc-Ureidopropionitrile,  CONHg-NH-CHMe'CN,  also  obtained  in  the 
preparation  of  lactylcarbamide,  crystallises  in  small  prisms,  melts  at 
106°,  and  is  very  readily  soluble  in  water  and  alcohol,  but  only  very 
sparingly  in  ether.  When  heated  with  hydrochloric  acid,  it  yields 
lactylcarbamide  and  ammonium  chloride. 

DinitroetJiylenecarbamide,  ^^^-sijj.njjf^ni^i  obtained  by  treat- 
ing ethylenecarbamide  with  five  times  its  weight  of  nitric  acid^ 
crystallises  in  colourless  prisms,  melts  at  210°  with  decomposition, 
and  is  sparingly  soluble  in  alcohol  and  water.  When  it  is  boiled 
with  water,  carbonic  anhydride  is  evolved,  the  solution  becomes 
strongly  acid,  and  on  evaporation  a  crystalline  compound  is  obtained. 
This  product  has  the  composition  of  a  dinitroethylenediamine ;  it 
melts  at  about  174°  with  decomposition,  is  soluble  in  water  and 
alcohol,  and  is  immediately  decomposed  by  concentrated  sulphuric 
acid  or  nitric  acid  with  evolution  of  nitrous  oxide  (2  mols.).  Tlie 
potassium  salt  crystallises  in  colourless  needles,  melts  at  210°,  and  is 
insoluble  in  absolute,  but  soluble  in  dilute,  alcohol. 
NH-C(N02)-NH 

Dinitroghjcolurile,  C0<^  |  ^CO,  prepared  by  nitrating 

^NH-C(N02)-NH^ 
glycolurile,  is  almost  insoluble  in  boiling  water  or  alcohol,  and 
decomposes  at  about  217''  without  melting.  When  boiled  with  water, 
it  is  decomposed  into  carbonic  anhydride  (1  mol.),  nitrous  oxide 
(2  mols.),  and  a  colourless,  crystalline  compound  which  is  insoluble  in 
most  ordinary  solvents. 

Glycoldimethylurile^ 

NMe-CH-NMe  NMe-CH-NH 

CO/  I  >C0  or  C0(  I  >C0, 

\  NH-CH-NH  ^  ^  NH-CH-Me  ^ 

prepared  by  treating  an  aqueous  solution  of  a  mixture  of  glyoxal  and 
methylcarbamide   with   hydrochloric  acid,   crystallises   from   boiling 
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•watei'  in  slender  needles,  begins  to  melt  at  210°,  and  f  ases  completely 
at  260"^.  It  is  readily  soluble  in  boiling  water,  sparingly  in  alcohol, 
and  insoluble  in  ether  and  light  petroleum. 

Dinitroglycoldimethylurile,  CcHsNeOe,  is  a  white  powder,  insoluble  in 
boiling  water  or  alcohol,  and  is  not  decomposed  when  boiled  with 
water. 

Isosuccinic-ure'id,C}lMe<^p.-.^~^jj^CO,  obtained  by  heating  a  mix- 
ture of  isosuccinic  acid  and  carbamide  with  phosphorus  oxychloride, 
sublimes  at  about  190"^  in  a  partial  vacuum,  forming  long,  colourless, 
shining  plates,  melts  at  192°,  and  is  readily  soluble  in  water  and 
alcohol,  but  only  sparingly  in  ether.  When  treated  with  nitric  acid, 
it  yields  a  compound  Avhich  crystallises  in  needles  and  is  readily 
soluble  in  water,  ethyl  alcohol,  methyl  alcohol,  and  ether,  but  only 
sparingly  in  chloroform  and  benzene,  and  insoluble  in  light  petroleum. 
Its  composition  is  C20H22N12O23.  F.  S.  K. 

Constitution  of  Benzene.  By  A.  Ladenburg  (Annale7i,  246, 
382 — 384). — The  author  maintains  that  Baeyer's  proposed  formula 
for  benzene  is  identical  with  Claus's  diagonal  formula  for  benzene.  So 
long  as  we  regard  the  carbon-atom  as  having  four  equal  affinities, 
Claus's  formula  cannot  be  reconciled  with  the  existence  of  three 
isomeric  benzene  substitution  products.  W.  C.  W. 

Configuration  of  the  Benzene  Molecule.  By  H.  Sachsb 
(Ber.,  21,  2530 — 2538). — The  arrangement  ascribed  to  the  benzeno 
molecule  is  shown  by  a  model  constructed  as  follows  : — Two  parallel 
triangles  are  removed  from  a  cardboard  model  of  an  octahedron  and 
a  regular  tetrahedron  placed  on  each  of  the  remaining  six  triangles,  so 
that  the  latter  form  the  bases  of  the  tetrahedra.  These  represent  the 
six  carbon-atoms,  whilst  the  hydrogen-atoms  are  supposed  to  be  situated 
at  the  free  angles.  The  ring  thus  formed  of  six  carbon-atoms  is  more 
stable  than  a  ring  formed  of  any  other  number  of  carbon-atoms,  as 
each  atom  is  so  attached  to  the  two  next  atoms  that  it  is  in  equilibrium, 
and  as  a  periodic  movement  of  single  carbon-atoms  is  not  possible,  the 
system  can  only  move  as  a  whole. 

The  constitution  of  naphthalene  and  pyrene  based  on  the  above 
benzene  formula  is  also  discussed.  K".  H.  M. 

Dihydroxyquinone  and  Tetrahydroxy benzene.  By  R.  ISTietzki 
and  F.  Schmidt  {Ber.,  21,  2374 — 2379). — Dihydroxyquinone^ 

C6H2(OH)202 

(symmetrical),  is  formed  when  the  diamidoresorcinolimide,  prepared 
by  Typke's  method,  is  dissolved  in  10  parts  of  10  per  cent,  potash  or 
soda,  and  the  solution  kept  at  70°  until,  on  adding  hydrochloric  acid 
to  a  small  portion,  straw-coloured  needles  are  precipitated.  Alkali  is 
then  added,  and  the  salt  which  separates  from  the  cold  solution  dis- 
solved in  water,  and  decomposed  by  an  acid.  The  quinone  is  readily 
soluble  in  alcohol,  glacial  acetic  acid,  and  ethyl  acetate,  crystallising 
from  the  last-named  solvent  in  dark-yellow,  indented  needles  w^hich 
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have  a  bluish  tinge  ;  it  is  almost  insoluble  in  cold,  and  only  sparingly- 
soluble  in  hot  water,  and  is  decomposed  when  the  solution  is  boiled. 
It  sublimes  rather  readily  without  melting.  "When  treated  with 
fuming  nitric  acid,  it  yields  nitranilic  acid.  The  so<imm-derivative, 
C6Ho(ONa)202,  and  the  potassium-derivative  are  readily  soluble  in 
water,  yielding  red  solutions  from  which  they  crystallise  in  long, 
dark-red  needles ;  they  are  sparingly  soluble  in  alkalis  and  alcohol, 
and  when  precipitated  by  these  reagents  and  dried  are  obtained  in  the 
form  of  an  orange-yellow  powder.     The  harium-d.eviva.tiYe, 

CeHoBaO*  +  H2O, 

is  sparingly  soluble  in  water,  and  crystallises  in  almost  black  needles 
with  a  bluish  reflex.  The  si7^;er- derivative  is  amorphous,  and  when 
treated  with  methyl  alcohol  and  methyl  iodide  yields  the  methyl-  and 
dimethyl-derlyatives.  The  latter  crystallises  in  bright  yellow  plates, 
and  can  be  separated  from  the  former  by  means  of  ammonia,  in 
which  it  is  soluble.  It  decomposes  when  heated  to  220°,  does  not  give 
a  red  coloration  with  concentrated  sulphuric  acid,  and  w^hen  treated 
with  bromine  yields  a  colourless,  viscous  substance.  The  oxime, 
06H2(OH)(NOH)o,  crystallises  in  colourless  plates  and  dissolves  in 
alkalis,  forming  a  browm  solution  from  which  it  is  precipitated  un- 
changed by  acids. 

Tetrahjdroxybenzene,  CgH3(0H)i  [H2  =  1  :  4],  prepared  by  warming 
the  preceding  compound  w^ith  stannous  chloride,  is  very  readily  soluble 
in  water,  alcohol,  and  ether,  moderately  soluble  in  hydrochloric  acid 
or  glacial  acetic  acid,  and  crystallises  from  the  last-named  solvent  in 
greyish  plates  melting  at  215 — 220°.  Aqueous  solutions  quickly 
become  brown  on  exposure  to  the  air,  and  alkaline  solutions  are  soon 
converted  into  solutions  of  the  corresponding  salt  of  the  dihydroxy- 
quinone.  Ferric  chloride  precipitates  the  dihydroxyquinone  from 
aqueous  solutions  of  the  tetrahydroxy-compound.  The  acetyl-derivsi' 
tive,  CcH2(OAc)4,  crystallises  from  glacial  acetic  acid  in  small, 
colourless,  rhombic  plates  melting  at  217°. 

The  dihydroxyquinone  and  tetrahydroxy benzene  described  above  are 
not  identical  with  the  compounds  described  under  the  same  names  by 
Loewy  (Abstr.,  1886,  1028).  F.  S.  K. 

Dichroins  obtained  by  the  Action  of  Aqua  Regia  and 
Bromine  Aqua  Regia.  By  H.  Brunner  and  P.  Chuit  (Ber.,  21, 
2-179 — 2486). — Monochloro-x-pentaresorcinoldichroin  ether, C^^^&GY^zOi^, 
is  obtained  by  heating  15  grams  of  resorcinol,  60  grams  of  water,  20  c.c. 
of  nitric  acid  (sp.  gr.  =  1"39),  and  60  c.c.  of  hydrochloric  acid  (sp.  gr. 
=  1*2)  for  half  an  hour  on  a  water-bath.  It  is  a  dark  violet 
substance,  of  metallic  lustre,  insoluble  in  chloroform,  benzene,  and 
carbon  bisulphide,  soluble  in  alcohol  and  ether ;  the  alkaline  solution 
is  of  a  pure  blue  colour,  with  a  brown  fluorescence.  The  acetyl- 
derivative,  CeeHioAcsClNaOis,  prepared  by  heating  the  dye  with  3  parts 
of  acetic  anhydride  and  2  parts  of  dry  sodium  acetate  at  120°  for 
two  hours,  forms  a  red,  amorphous  mass,  sparingly  soluble  in  water, 
soluble  in  alcohol,  chloroform,  and  benzene. 

Monohromo-x-tetraresorcinoldichrdin  ether,  C48H36Br^20i3,  is  formed 
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when  15  grams  of  resorcinol,  70  c.c.  of  water,  60  c.c.  of  hydrobromic 
acid  (sp.  gr.  =  1'49),  and  20  c.c.  of  nitric  acid  (sp.  gv.  =  1'39),  are 
heated  in  a  large  flask  on  a  water-bath.  The  product  is  washed  with 
water,  dried,  extracted  with  benzene,  which  removes  a  brown  substance, 
and  dissolved  in  ether.  It  is  a  brownish-violet  substance  of  metallic 
lustre,  readily  soluble  in  alcohol  and  acetone,  almost  insoluble  in 
chloroform  and  benzene.  The  acetyl- derivative,  C^eHogAceBrNoOia,  is 
an  orange-red,  amorphous  powder,  melts  at  120°,  and  dissolves  readily 
in  hot  alcohol.'  When  the  pure  dye  is  heated  at  120°,  the  anhydride, 
CisHsaBrK'oOio,  is  formed.  This  dissolves  m  alkalis,  with  violet  colour 
and  brown  fluorescence.  The  sparingly  soluble  dichroin  has  the 
formula  C3f,Ho7BrN20n. 

Monochloro-a-orcinoldichroin,  CoiHooClNOe,  was  prepared  by 
Beymann  (J5er.,  13,809),  who  ascribed  to  it  the  formula  C2iHnClN'206. 
It  is  best  prepared  by  heating  10  grams  of  orcinol,  10  c.c.  of  nitric 
acid,  and  30  c.c.  of  hydrochloric  acid  on  a  water-bath,  washing  the 
product  with  water,  dissolving  in  ammonia  or  soda,  and  precipitating 
with  acid.  When  dried,  it  acquires  a  greenish  colour  and  metallic 
lustre ;  it  is  soluble  in  alcohol,  ether,  and  acetone,  insoluble  in  benzene 
and  chloroform.  The  acetyl  comvound,  CoiHicACiClNOe,  dissolves 
readily  in  benzene  and  chloroform,  sparingly  in  alcohol. 

When  orcinol  (4  grams)  dissolved  in  a  little  hot  water  is  heated  on 
a  water-bath  with  nitric  acid  (sp.  gr.  =  1"39,  10  c.c),  and  hydro- 
bromic  acid  (sp.  gr.  =  1*49,  30  c.c),  a  red  substance  of  the  formula 
C48H27MesBrK203  is  obtained.  This  dissolves  in  alkalis,  yielding  a 
peach-coloured  solution  with  a  red  fluorescence.  Monobrom-cc-orcinol- 
dichrom,  C2iH2oBr]N"06,  is  also  formed  in  the  reaction.  It  is  a  brown 
powder,  soluble  in  alcohol  and  hot  water,  almost  insoluble  in  ether 
and  benzene;  the  solution  in  alkalis  is  reddish- violet,  with  a  brown 
fluorescence. 

Aqua  regia  acts  on  phenol  with  formation  of  a  red  dye,  which  dis- 
solves in  alkalis  with  deep  blue  colour.  When  hydrobromic  acid  is 
used,  a  crystalline  compound  resembling  dibromorthonitrophenol  is 
obtained.  It  melts  at  llS"";  the  lead,  barium,  potassium,  sodium, 
and  silver  salts  are  respectively  yellowish-red,  orange-yellow,  red- 
yellow,  and  red.  Dichroins  are  therefore  only  formed  when  the 
nitrogen-atom  is  in  the  para-position.  The  dichroins  obtained  from 
resorcinol  and  orcinol  belong  to  the  a-series,  and  contain  the  group 
C6-N(0-C6)2.  N.  H.  M. 

Decomposition  Products  of  Panicole.  By  G.  Kassner  {Arch. 
Pharm.  [2],  26,  536 — 541). — Panicole,  obtained  by  the  author  from 
the  fatty  oil  of  millet  as  the  crystallised  constituent  of  that  oil, 
{Arch.  Pharm.  [3],  25,  395),  was  considered  most  probably  to  be  a 
mixed  ether,  and  not  an  alcohol.  Under  the  action  of  hydriodic  acid 
in  a  sealed  tube  at  150°,  methyl  iodide  was  produced.  The  formula 
of  panicole  being  C13H20O,  and  methyl  iodide  being  obtained  from  it, 
as  stated  above,  the  compound  must  be  a  mixed  ether,  and  contain  a 
methoxyl-group.  The  reaction  with  hydriodic  acid  was  not  perfectly 
satisfactory,  but  with  fuming  hydrochloric  acid,  and  some  chloroform 
to  increase  the  surfaces  in  contact,  the  decomposition  was  complete 
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after  heating  at  160"  in  a  sealed  tube  for  several  hours.  Methyl 
chloride  was  obtained,  and  also  a  solid  which  melted  at  78°  (panicole 
melts  at  285"),  but  could  not  bo  obtained  in  a  crystalline  form  ;  its 
composition  was  Ci2Hi7'OH.  Hence  panicole  has  the  formula 
Ci2Hn'OCH3.  The  substance,  doHn'OH,  is  a  tertiary  alcohol,  a 
phenol.  Concentrated  sulphuric  acid  turns  it  raspberry-red,  and 
dissolves  it;  on  pouring  this  solution  into  much  water,  a  light  flocca- 
lent  precipitate  is  thrown  down,  probably  as  a  sulphonic  acid.  A 
complete  crystallographic  description  of  panicole  is  given.         J.  T. 

Reduction-products  of  Metadinitroparacetotoluide.    By    Z. 

Bankiewicz  {Der.,  21,  2402 — 2411). — Nitroethenyldiamidotolitene, 

N02-C6Ho.Me<  ^H>CMe, 

prepared  by  treating  metadinitracetotoluide  with  a  slight  excess  of 
alcoholic  ammonium  sulphide,  crystallises  from  dilute  alcohol  or  hofe 
water  in  slender  needles,  melts  at  246°,  is  very  readily  soluble  in 
alcohol,  sparingly  in  ether,  and  almost  insoluble  in  cold  water  or  soda. 
It  yields  ethenyltriamidotoluene  when  reduced  with  tin  and  hydro- 
chloric acid  (compare  Memento wski,  Abstr.,  1886,  544).  The  hydro- 
chloride,  09119^302,1101,  crystallises  from  water  in  large,  well- 
defined  prisms,  and  is  readily  soluble  in  alcohol.  The  sulphate  is 
very  readily  soluble  in  alcohol  and  alcoholic  ether,  and  crystallises 
in  long,  colourless  needles.  The  nitrate  crystallises  in  yellow,  trans- 
parent plates,  and  melts  at  207° ;  it  is  moderately  soluble  in  cold,  and 
readily  in  hot  water. 

When  dinitracetotoluide  is  treated  with  alcoholic  ammonium  sul- 
phide, in  quantity  insufficient  for  complete  reduction,  and  the  redac- 
tion-product mixed  with  soda,  nitroethenyldiamidotoluene  and  hydrazo- 
dinitracetotoluide  remain,  and  the  solution  contains  three  compounds, 
which  are  precipitated  on  adding  acetic  acid.  (1.)  An  azoxy-com- 
pound,  which  is  very  sparingly  soluble  in  hot  alcohol,  and  melts  at 
236°.  (2.)  An  azo-compound,  which  is  readily  soluble  in  hot  alcohol, 
and  crystallises  in  brown  needles  melting  at  242 — 244".  (3.)  Nitroxy- 
ethenyldiamidotoluene,  which  is  formed  when  the  reduction-product 
is  boiled  with  water  or  dilute  acids. 

NH-OMe 

Nitroxyethenyldiamldotolueney    NO-.*C6H2Me<;  |       ^0,    crystal- 

lises  in  shining,  green  needles  containing  water,  melts  at  255 — 256*, 
and  is  readily  soluble  in  hot  water  or  dilute  alcohol,  but  only  very 
sparingly  in  absolute  alcohol,  ether,  or  benzene.  It  dissolves  in  soda 
with  a  red  coloration,  and  is  also  soluble  in  concentrated  ammonia. 
It  is  not  acted  on  at  200°  by  concentrated  hydrochloric  acid,  and  is 
not  hydrolysed  by  alcoholic  potash.  When  treated  with  nitrous  acid, 
it  yields  crystalline,  unstable  nitroso-compounds.  It  yields  diamido- 
acetotoluide  (Niementowski,  loc.  cit.),  when  reduced  with  tin  and 
hydrochloric  acid.  The  hydrochloride  is  crystalline. 
Dinitrodiethenyltetramidoditolyl, 
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CMe<^>  C6HMe(N02)-C6HMe(NO,)  <5^>CMe, 

is  obtained  when  li  jdrazodinitracetotoluide  (see  above)  is  treated  with 
dilute  hydrochloric  acid.  It  crystallises  in  long  prisms  or  micro- 
scopic needles,  melts  at  242°,  is  readily  soluble  in  ethyl  and  methyl 
alcohol,  moderately  soluble  in  hot  water,  but  only  sparingly  in  ether 
and  soda.  The  sulphate  crystallises  in  concentrically  grouped  needles, 
and  is  readily  soluble  in  water,  but  only  sparingly  in  alcohol.  The 
lij/drocliJoride,  Ci8HifiN604,2HCl,  crystallises  in  colourless,  flat  needles, 
and  sublimes  at  100*^.  The  tdtrate  crystallises  from  water  in  thick, 
yellowish  needles  melting  at  213 — 214°  with  decomposition. 

BiacetoJiexamidoditolyl,  NHAc-C6HMe(ISrH2)/C6HMe(NH2)2-KHAc, 
prepared  by  reducing  the  preceding  compound  with  tin  and  hydro- 
chloric acid,  crystallises  with  5  mols.  H2O,  melts  at  196°,  and  is  very 
readily  soluble  in  alcohol,  moderately  in  ether  and  benzene,  but  almost 
insolulDle  in  water.  It  oxidises  quickly  in  hot  alcoholic  solution.  The 
hydrochloride,  Ci8H2402N6,2HCl  +  2H2O,  crystallises  in  colourless 
needles,  and  is  very  readily  soluble  in  water.     The  joicratSf 

Ci8H2402N6,2C6H3]^307, 

•and  the  nitrate  crystallise  in  red  needles.  F.  S.  K. 

Trinitrometaphenylenedimethyldinitramine.      By     P.     van 

RoMBURGH  (Bee.  Trav.  Chim.,  7,  1 — 11). — Pure  tetramethylmeta- 
phenylenediamine  melts  at  —2°,  and  boils  at  266 — 267°  (748  mm. 
pressure)  (compare  Wurster  and  Morley,  Ber.,  12,  1814).  It  com- 
bines with  symmetrical  trinitrobenzene  (1  mol.),  yielding  a  product 
which  crystallises  in  long,  almost  black,  shining  needles  melting  at 
121° ;  it  also  combines  with  metadinitrobenzene  (1  mol.)  ;  the  product 
crystallises  in  dark,  garnet-red  needles,  which  melt  at  58°. 

Trinitrofnetaphenylenedimethyldinitramine,  C6H(N02)3(NMe'N02)2, 
is  obtained  by  gradually  adding  tetramethylmetaphenylenediamine, 
dissolved  in  twice  its  volume  of  concentrated  sulphuric  acid  to  nitric 
acid  of  sp.  gr.  1'48.  It  can  be  crystallised  from  alcoholic  acetone, 
but  is  almost  insoluble  in  most  ordinary  solvents,  excepting  acetone, 
and  is  decomposed  when  heated  at  about  205°.  It  yields  methylamine 
when  boiled  with  dilute  potash. 

Trinitrodimethylmetaphenijlenediamine,  C6H(N02)3(N'HMe)2,  obtained 
by  boiling  the  preceding  compound  with  phenol,  separates  from, 
phenol  in  small,  yellow  crystals  melting  at  235°  with  decomposition. 
It  is  sparingly  soluble  in  acetic  acid  and  all  ordinary  solvents,  and  less 
readily  in  acetone  than  the  nitramine.  It  is  reconverted  into  the 
nitramine  by  cold,  concentrated  nitric  acid,  and  when  boiled  with 
very  dilute  potash  it  yields  miCthylamine  and  trinitroresorcinol.  Its 
constitution  is  probably  [(NHMeja  :  (^02)3  =  1:3:2:4:6]. 

P.  S.  K.^ 

Chromogenic   Carbins:    Constitution  of  Rosaniline   Salts. 

By  V.  V.  RiCHTEii  {Ber.,  21,  2475— 2478).— Ethyl  dinitrophenyl- 
acetate  is  formed  in  almost  theoretical  quantity  by  the  action  of 
orthoparadinitrobromobenzene    on    the    sodium- derivative    of    ethyl 
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ortlioparadinitroplienylacetate.  The  reaction  confirms  the  presence  of 
a  CH-group  in  the  compound  (compare  this  vol.,  p.  1189). 

Paranitrobenzyl  cyanide  (Gabriel,  Ber.,  14,  2342)  dissolves  in 
alcoholic  potash  or  soda  with  intense  carmine-red  coloration  and 
formation  of  salts,  NOs'CeH^'CHX'CN.  Orthonitrobenzyl  cyanide,  on 
the  other  hand,  dissolves  in  alcoholic  alkali  with  intense  violet-blue 
coloration  (Bamberger,  Abstr.,  1887,  131). 

When  orthoparadinitrobenzene  is  added  to  an  alcoholic  solution  of 
paranitrobenzyl  cyanide  and  sodium  ethoxide,  an  intensely  violet-blue 
solution  is  obtained.  The  product,  which  is  ipYohahlj paranitrophenyl- 
ortJioparadinitropJienylcarbin  cyanide,  CN'*CH(C6H4'!N'02)*C6H3(N02)2, 
is  almost  colourless,  dissolves  in  alkalis,  ammonia,  and  alkaline  car- 
bonates with  intense  dark  blue  coloration,  and  is  precipitated  unchanged 
on  addition  of  an  acid.  The  sodium-deviYatiye  is  a  greenish-black 
amorphous  powder. 

The  name  carbin-dyes  is  ascribed  to  the  above  compounds,  as  well 
as  to  the  rosaniline  salts,  which  are  probably  similarly  constituted, 
carbin  being  the  name  for  all  methane-derivatives  in  which  positive 
or  negative  groups  are  substituted  for  two  or  three  hydrogen-atoms, 
and  the  remaining  atom  or  atoms  can  be  readily  displaced  by  radicles 
of  the  opposite  character.  The  acid  carbins,  as  for  instance  trinitro- 
phenylcarbin,  CH(C6H4*N02)3,  and  the  carbin  bases,  as  triamido- 
phenylcarbin,  are  colourless,  whilst  the  salts  CNa(C6H4-iS'02)3  and 
CCl(C6H4-NHo)3  are  coloured.  K  H.  M. 

Eurhodines.  By  0.  IT.  Witt  (Ber.,  21,  2418— 2421).— The 
author  proposes  to  extend  the  name  of  "  eurhodine  "  to  all  polyamido- 
derivatives  of  azines,  and  that  of  "  saffranine  "  to  all  amido-derivatives 
of  azonium  bases.  The  saffranines  and  eurhodines  are  closely  related 
to  the  indamines,  which  are  very  often  formed  as  intermediate 
products  in  the  preparation  of  these  dyes.  To  determine  whether 
this  intermediate  formation  of  an  indamine  is  necessary,  the  author 
endeavoured  to  obtain  dyes  from  metaxylylenediamine,  [Me  :  (]SrHo)2  = 
1:3:4:6],  which  he  prepared  by  reducing  metanitrometaxylydine. 
Metaxylylenediamine  is  not  unstable  as  stated  by  Fittig,  Ahrens,  and 
Mattbeides  {Annalen,  147,  18).  The  hydrochloride  crystallises  in 
white  needles. 

When  the  hydrochloride  is  well  mixed  with  dry  sodium  acetate 
(1  mol.)  and  nitrosodimethylaniline  (1  mol.),  and  the  mixture  covered 
with  glacial  acetic  acid  and  boiled,  a  violent  reaction  takes  place,  but 
no  eurhodine  is  formed.  Metaxylylenediamine  and  quinonechlorimide 
in  acetic  acid  solution  do  not  yield  a  dye. 

These  results  show  that  this  diamine  which  cannot  form  an 
indamine  is  also  unable  to  produce  a  eurhodine,  and  consequently  the 
number  of  eurhodines  which  can  be  formed  by  this  method  is  con- 
siderably limited. 

Metaxylylenediamine  does  not  show  the  usual  reactions  of  meta- 
diamines ;  it  does  not  yield  vesuvin  when  treated  with  sodium  nitrite, 
and  when  mixed  with  diazobenzenesulphonic  acid  and  sodium  acetate 
no  chrysoidinesulphonic  acid  is  formed.  It  is,  however,  readily 
diazotised,  and  an  aqueous  solution  of  the  diazo-conipound  forms  a 
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brown  azo-dje  with  metatoluylenediamine,  the  properties  of  which 
coincide  with  those  of  the  typical  toluylene-brown ;  it  also  forms  a, 
red  dye  with  aias-naphtholsulphonic  acid  and  a  reddish-brown  dye 
with  Bronner's  ^-naphthylaminesulphonic  acid.  F.  S.  K. 

Derivatives  of  Carbizin  and  Thiocarbizin.  By  M.  Freund  and 
B.  B.  Goldsmith  (Ber.,  21,  2456 — 2469). — The  compounds  previously- 
described  (this  vol.,  p.  686 ;  Ber.,  21, 1240)  are  derivatives  of  carbizin, 

NPh 

Formylphenylcarbizin,   ^^'^-^(r^T\r)\  ^^    prepared    by   heating   a 

benzene  solution  of  carbonyl  chloride  with  formylphenylhydrazide, 
crystallises  in  needles,  melts  at  73°,  boils  at  255 — 256°,  is  readily 
soluble  in  alcohol,  ether,  chloroform,  benzene,  and  glacial  acetic  acid, 
moderately  in  carbon  bisulphide,  and  sparingly  in  water.  It  is 
reconverted  into  the  hydrazide  when  boiled  with  sodium  carbonate. 

Acetylphenylcarbizin  (Joe.  cit.)  is  converted  into  acetylphenyl- 
hydrazine  when  boiled  with  sodium  carbonate :  and  when  heated  with 
potash  it  is  decomposed  into  carbonic  anhydride,  acetic  acid,  and 
phenylhydrazine.  It  is  not  reduced  by  zinc  and  glacial  acetic  acid, 
but  when  warmed  with  phosphorus  and  hydriodic  acid  considerable 
quantities  of  aniline  hydriodide  and  carbonic  anhydride  are  formed. 
It  is  completely  decomposed  when  boiled  with  sodium  ethoxide,  or 
when  heated  with  alcoholic  ammonium  sulphide. 

PropionylphenylTiydrazine,  NHPh*NH*COEt,  prepared  by  heating 
propionamide  with  phenylhydrazine,  crystallises  from  chloroform  in 

plates,  and  melts  at  157 — 158°. 

]SJ'JJ 

Propionyljphenylcarhizin,  ^^'^^(nr)Ti'^y>i  obtained  by  heating  the 

hydrazine  with  carbonyl  chloride,  crystallises  from  alcohol  in  white 
needles,  and  melts  at  62 — 63°. 

CO— 

Benzoylplienylcarhizin,     <^-»T-pi  ^-N'-COPh,    prepared     by    heating 

benzoylphenylhydrazide  with  a  benzene  solution  of  carbonyl  chloride, 

crystallises  from  alcohol  in  white  needles,  and  from  glacial  acetic 

acid  in  rhombic  plates  which  melt  at  113 — 114°,  and  are  insoluble  in 

water. 

Succinylphenylhydrazine,  !N'2H2Ph'CO*C2H4*CO*N'2H2Ph,  crystallises 

from  glacial  acetic  acid  in  yellowish  plates,  melts  at  208 — 209°,  and  is 

sparingly  soluble  in  alcohol. 

NPh  NPh 

SuccinyljpTiemjldicarhizin,  <^^P^  ]>N*C0*CoH4*C0'lN'<[p^  ^,  melts 

at  225°.  ^^  (.Q^  ^^~ 

PTienylcarhizincarboxylamide,  <^TyTpi  >>N'*C0*!N"H2,  is  obtained  when 

finely  divided  phenylsemicarbazide  is  mixed  with  a  benzene  solution 
of  carbonyl  chloride,  the  mixture  kept  for  8  to  10  hours,  and  the 
benzene  evaporated  at  the  ordinary  temperature.  It  crystallises 
from  hot  alcohol  in  needles,  melts  at  166 — 167°,  is  moderately 
soluble  in  benzene  and  chloroform,  sparingly  in  water,  and  insoluble  in 
ammonia  and  alkalis. 
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Diphenylsemicarbazide  is  obtained  by  mixing  phenylhydrazine  and 
phenyl  cyanate  in  ethereal  solution.  (Compare  Skinner  and  Ruhe- 
man,  this  vol.,  p.  552.)     It  melts  at  173°. 

Phenylcarhizincarhoxyanilide,     <  p/-v_>N'-CO'NHPli,     crystallises 

from  glacial  acetic  acid  in  needles,  melts  at  173°,  and  is  soluble  in 

ulcohol,  but  only  very  sparingly  soluble  in  water. 

NPh 
Phenylcarhizinthiamide,  <pQ_>N*CS*jN'H2,  the  reaction  product 

of  phenylthiosemicarbazide  and  carbonyl  chloride,  separates  from 
glacial  acetic  acid  in  microscopic  crystals,  melts  at  270°,  is  sparingly 
soluble  in  glacial  acetic  acid,  and  insoluble  in  most  solvents  except 
a,niline. 

Fhenylcarhizinthianilide,    <^pQ_>N*CS*NHPh,    crystallises    from 

hot  alcohol,  carbon  bisulphide  or  benzene  in  needles,  melts  at  188**, 
and  is  very  readily  soluble  in  chloroform,  but  insoluble  in  water. 

AcetylphemjUhwcar'bizin,  <^  pq_^NAc,  prepared  by  heating  acetyl- 

phenylhydrazine  with  carbon  thiochloride  in  benzene  solution,  crys- 
tallises from  alcohol  in  prisms,  melts  at  73 — 74°,  and  boils  at  275°. 
It  is  readily  soluble  in  ether,  chloroform,  benzene,  carbon  bisulphide, 
and  acetone,  but  insoluble  in  water.  When  boiled  with  mercuric 
oxide  and  alcohol,  it  yields  acetylphenylcarbazin.  It  is  isomeric  with 
the  compound  described  by  Fischer  (Annalen,  202,  126),  the  con- 
stitution of  which  is  probably  <^ -»^^CS Ac. 

NPh 
Benzoijlplienylthiocarhizin,      <  pjg_>N-COPh,    prepared    in     like 

manner,  crystallises  from  alcohol  in  slender,  white  needles,  melts  at 
110°,  is  readily  soluble  in  chloroform,  ether,  and  benzene,  moderately 
so  in  alcohol  and  light  petroleum,  but  insoluble  in  water.  It  yields 
benzoylphenylcarbizin  when  boiled  with  alcohol  and  mercuric  oxide. 

F.  S.  K. 
Action  of  Phenylhydrazine  on  the  Alkyl  Salts  of  Halogen 
Ketonic  Acids  and  Halogen  Ketones.     By  G.  Bender  {Ber.,  21, 
2492 — 2498) . — Ethyl  phenylhydrazineacetylacrylate, 

NHPh-NiCMe-CHiCH-COOEt, 

is  prepared  by  mixing  solutions  of  ethyl  bromolevulinate  and  phenyl- 
hydrazine  in  four  parts  of  absolute  alcohol,  which  have  been  pre- 
viously cooled  at  0°.  The  whole  is  then  kept  for  24  hours  at  the 
ordinary  temperature.  The  product  is  filtered,  the  crystals  dried  on 
porous  plates,  powdered,  washed  with  water,  and  crystallised  from 
absolute  alcohol.  It  forms  yellow  scales,  melts  at  117"5°,  and  is  readily 
soluble  in  hot  alcohol.  When  reduced  with  tin  and  hydrochloric  acid, 
methylindoleacetic  acid  is  formed.  Phenylhydrazineacetylacrylic  acid^ 
CuHioOaNa,  crystallises  in  splendid,  dark  yellow  crystals  which  melt 
at  157°  with  effervescence. 

Phenylhydrazine  reacts  with  ethyl  chlorolevulinate  with  formation  of 
two  compounds  ;  the  one  is  readily  soluble  and  melts  at  123°,  the  other, 
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CuHoiOilSro,  which  is  sparingly  soluble,  melts  at  205^  with  evolution  of 
gas. 

Bromine  acts  on  ethyl  benzoylacetate  with  formation  of  two  com- 
pounds, one  of  which  is  readily  soluble,  and  melts  at  130—132° ;  the 
other  crystallises  in  sparingly  soluble,  brick- red  needles  melting  at 
165°. 

When  dibromacetophenone  (1  mol.)  is  kept  for  two  days  with 
phenylhydrazine  (4mols.),  the  compound  N'HPh-N:CPh-CH:]Sr-:N'HPh 
is  obtained.  This  crystallises  from  alcohol  in  intensely  yellow  prisms 
melting  at  148°. 

When  5  grams  of  chloracetone  dissolved  in  5  to  6  vols,  of  absolute 
alcohol  is  quickly  added  to  a  solution  of  18  grams  of  phenylhydrazine 
dissolved  in  5  to  6  vols,  of  alcohol  cooled  at  —16°  to  —18°,  the  whole 
soon  solidifies  to  a  yellow,  crystalline  mass.  After  being  kept  for 
^  hour  in  the  freezing  mixture,  the  crystals  are  dried,  digested  with 
water,  and  crystallised  from  alcohol.  The  new  compound,  which  has 
the  formula  C24H26N6,  forms  pale  yellow  crystals  melting  at  157 — 158°. 
When  boiled  with  acetic  anhydride,  the  compound  C^eHss^eO  crystal- 
lising in  pale  yellow  needles  is  obtained ;  it  melts  at  220°.  When  the 
compound  C24H26N6  is  treated  with  sodium  nitrite  and  acetic  acid,  a 
compound  of  the  formula  C24H22l^6  is  formed;  this  crystallises  in 
very  lustrous,  flat,  reddish-brown  needles  melting  at  104°. 

N.  H.  M. 

New  Chromogenic  Groups.  By  V.  v.  Richter  (Ber.,  21,  2470 
2475). — The  bye-product  which  the  author  obtained  in  the  prepara- 
tion of  ethyl  dinitrophenylacetoacetate  from  orthoparadinitrobromo- 
benzene  and  ethyl  sodacetoacetate  has  already  been  described  by 
Heckmann  {Annalen,  220,  137),  who  assigned  to  it  the  composition 
C2iHi8N'60i5.  This  substance  is  ethyl  bi-dinitrophenylacetate,  and  has 
the  constitution  CH[C6H3(N02)2]2'COOEt.  It  is  best  prepared  by 
treating  the  sodium-derivative  of  ethyl  dinitrophenylacetoacetate 
with  dinitrobromobenzene,  acetic  acid  being  also  formed.  The  yield 
is  two-thirds  of  the  theoretical  quantity.  It  is  also  obtained  in  small 
quantities  when  ethyl  sodiomalonate  (I  mol.)  is  treated  with  dini- 
trobromobenzene, but  the  principal  product  is  ethyl  dinitrophenyl- 
malonate. 

Ethyl  dinitropTienylmalonate,  C6H3(N02)2'CH(COOEt)2,  is  very 
readily  soluble  in  warm  alcohol  or  ether,  and  crystallises  in  thick,, 
yellowish  prisms,  melting  at  51°.  It  dissolves  in  alkalis  with  a  red 
coloration  and  is  precipitated  unchanged  by  acids.  The  sodium- 
derivative,  obtained  by  mixing  the  ethyl  salt  with  concentrat^ed 
soda,  is  insoluble  in  moderately  concentrated  alkalis,  but  dissolves  in 
water  with  a  brown  coloration  forming  a  solution  from  which  acids 
precipitate  the  pure  ethyl  salt. 

Ethyl  bi-dinitrophenylacetute  is  obtained  when  this  sodium  com- 
pound is  treated  with  dinitrobromobenzene  in  alcoholic  solution.  It 
is  sparingly  soluble  in  alcohol  and  ether,  and  yields  a  sodium-deviva,- 
tive,  Ci6HiiNalS"40io,  which  cr3^stallises  in  golden  plates  and  explodas 
when  heated  at  about  80°,  or  when  heated  with  concentrated  sulphuric 
acid.  This  sodium  salt  is  very  hygroscopic  and  absorbs  carbonic 
anhydride  from  the  air.     The  sodium  and  potassium  salts  dissolve  in 

VOL.  Liv.  4  h 
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water  or  alcohol,  forming  deep-blue  solutions  which  are  decolorised 

on  exposure  to  the  air,  but  regain  their  colour  when  alkalis  are  added. 

These  experiments  show  that  the  chromogenic  nature  of  these  com- 
pounds is  due  to  the  substitution  of  metals  for  the  hydrogen  of  the 
CHo  or  CH  group,  and  also  to  the  dinitrophenyl-group  with  which 
the  carbon  is  combined.  When  the  compound  contains  one  dinitro- 
phenjl-group,  it  forms  brownish-red  salts,  whereas  when  two  such 
groups  are  present  the  salts  are  blue. 

Bi-diuitrophenylmethane,  CH2[C6H3(N02)2]2,  gives  deep  blue  solu- 
tions with  alcoholic  potash  or  soda. 

These  chromogenic  compounds  may  be  classed  with  the  nitro-dyes. 

F.  S.  K. 

Decomposition  Products  of  Chloranilic  and  Bromanilic 
Acids.  By  A.  Hantzsch  (Ber.,  21,  2421— 2444).— The  first  product 
of  the  action  of  chlorine  on  an  aqueous  solution  of  potassium  chlor- 
anilate  is  an  additive  compound,  C6(OH)2Cl202,Cl2,  which  cannot, 
however,  be  isolated  as  it  is  almost  immediately  converted  into  tri- 
chlorotriketopentamethylene  (see  below). 

Trichlorodiketojoentaviethylenehijdwxycarhoxylic  acid, 

the  second  product  of  the  action  of  chlorine  on  potassium  chlor- 
anilate,  is  obtained  when  a  solution  of  pure  sodium  hypochlorite 
(1  mol.)  is  gradually  added  to  a  solution  of  pure  potassium  chlor- 
anilate  (1  mol.),  the  mixture  acidified  with  hydrochloric  acid  and  the 
product  extracted  with  ether.  The  yield  is  almost  theoretical.  It 
crystallises  from  water  in  anhydrous  prisms  and  from  ether  in  trans- 
parent prisms  which  seem  to  contain  ether.  It  melts  at  171°  with 
decomposition,  and  is  very  readily  soluble  in  ether,  alcohol,  and  water, 
but  almost  insoluble  in  benzene.  It  has  a  strongly  acid  reaction, 
and  forms  salts,  most  of  which  are  amorphous  and  readily  soluble  in 
water,  but  the  lead  salt,  CeHPbClaOi,  the  mercurous  and  the  unstable 
silver  salt,  can  be  obtained  by  direct  precipitation.  It  instantly 
reduces  warm  ammoniacal  solutions  of  silver  nitrate,  and  is  also 
decomposed  by  a  warm  acid  solution  of  silver  nitrate  and  by  concen- 
trated alkalis.  It  yields  sodium  oxalate  when  treated  with  sodium, 
and  when  acted  on  by  phosphorus  pentachloride,  an  amorphous 
chloride  is  obtained.  It  does  not  react  with  hydroxylamine  or  phenyl- 
hydrazine,  but  combines  with  orthotoluylenediamine  to  form  an  azine, 

ir:c-cck 

CfiH.Me/      I  >C(OH)-COOH,  which  is  a  very  unstable,  crystal- 

^NICHCl-'^ 

line  compound,  soluble  in  alcohol,  ether,  water,  and  ammonia.  This  azine 
yields  another  very  sparingly  soluble  yellow  azine  when  warmed  with 
water.  The  aceii/ Z-derivative  is  amorphous  and  insoluble  in  water, 
but  it  dissolves  in  soda  and  is  at  the  same  time  reconverted  into  the 
acid. 

CO'CClo- 
Trichlorotrihetopentamethylene^    '*^rO«rHri'^^^'    ^^®    third    pro- 
duct of  the  action  of  chlorine  on  potassium  chloranilate,  is  prepared 
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by  treatinc^  a  neutral  solution  of  the  preceding  componnd  with 
chlorine  or  bromine,  or  by  acting  on  potassium  cbloranilate  with  a 
solution  of  sodium  hypochlorite  containing  free  chlorine.  The 
product  is  precipitated  with  hydrochloric  acid,  extracted  with  ether, 
and  purified  by  means  of  the  ammonium-derivative.  It  is  a  colourless, 
crystalKne,  very  deliquescent  substance  witli  a  strongly  acid  reaction, 
and  melts  at  125°.  It  is  very  stable  towards  hot,  concentrated 
sulphuric  acid,  but  is  very  readily  oxidised  to  oxalic  acid  when 
treated  with  alkaline  potassium  ferricyanide  or  other  oxidising  agents. 
The  am77i07i'ium-derivsitive,  C5(NH4)Cl303,  is  prepared  by  treating  the 
acid  with  alcoholic  ammonia  and  evaporating  the  filtered  solution  at 
the  ordinary  temperature.  It  crystallises  from  alcohol  in  yellowish 
prisms,  melts  at  207°  with  decomposition,  is  very  readily  soluble,  and 
is  decomposed  by  silver  nitrate.  By  concentrated  alkalis,  both  the 
ammonium-derivative  and  the  substance  itself  are  decomposed  into 
oxalic  acid  and  a  chloride.  All  the  metallic  derivatives  are  readily 
soluble.  The  monoxime,  C5HC]302(NOH),  obtained  by  mixing  the 
ammonium  salt  with  hydroxylamine  hydrochloride,  crystallises  in 
striated  plates  melting  at  123 — 125°.  When  the  ammonium-deriva- 
tive is  treated  with  an  excess  of  hydroxylamine  in  alkaline  solution,  an 
oily  oxime  is  obtained.  The  azine  crystallises  in  yellow  needles.  The 
hydrazide,  C5HCl3(N3HPh)3,  is  crystalline. 

Trichlorotribromacetone,  CBroCl'CO'CBrCb,  the  final  product  of  the 
action  of  the  two  halogens  on  potassium  chloranilate,  is  obtained  when 
trichlorotriketopentamethylene  or  the  hydroxy-acid  is  treated  with  an 
excess  of  bromine.  It  separates  from  ether,  in  which  it  is  readily 
soluble,  in  lance-shaped  crystals  melting  at  57°,  and  is  insoluble  in 
water,  but  slightly  soluble  in  alcohol  with  decomposition.  The 
filtrate  from  this  product  contains  large  quantities  of  oxalic  acid. 

Symmetrical  tetrachloracetone  is  formed  when  trichlorotriketo- 
pentamethylene or  the  corresponding  hydroxy-acid  is  treated  with 
hydrochloric  acid  and  potassium  chlorate  (compare  Levy  and  Jedlicka, 
this  vol.,  p.  443). 

JBromanilic   acid    hromide^    OH-C<^p-D    .pQ^C'OH,    is    prepared 

by  adding  the  calculated  quantity  of  bromine-water  to  a  neutral, 
aqueous  solution  of  potassium  bromanilate,  acidifying  with  hydro- 
bromic  acid,  extracting  with  ether,  and,  after  drying  over  anhydrous 
copper  sulphate,  evaporating  the  ether  in  a  partial  vacuum  as  quickly 
as  possible.  As  a  portion  of  the  product  loses  bromine  very  readily, 
and  is  thereby  converted  into  the  original  acid,  the  residue  is  treated 
with  chloroform  in  which  the  latter  is  insoluble.  On  evaporating  the 
chloroform,  the  new  acid  separates  in  colourless  prisms  which  melt  at 
184 — 186°,  and  soon  turn  red  owing  to  loss  of  bromine.  The  acid  is 
very  readily  soluble  in  water,  yielding  a  strongly  acid  solution  which 
probably  contains  a  hydrate.  When  treated  with  concentrated  alkalis 
in  aqueous  solution,  it  is  readily  decomposed,  yielding  a  product  which 
consists  principally  of  tribromotriketopentamethylene  (see  below). 
When  treated  with  bromine  and  water,  it  gives  perbromacetone,  and 
when  heated  with  concentrated  sulphuric  acid,  it  is  reconverted  into 
bromanilic  acid. 

4  A;  2 
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Tribromotrihetopentametliylene,  "^Cftn.pir-R  ^CO,    is   prepared    by 

adding  a  solution  of  potassium  bromate  containinG^  free  bromine  to  an 
aqueous  solution  of  potassium  broraanilate  until  the  latter  becomes 
colourless,  destroyinpr  the  excess  of  bromine  with  sodium  hydrogfen 
sulpbite,  and  proceeding  as  described  in  the  case  of  the  corresponding 
cblorinated  derivative.  It  crystallises  in  plates,  melts  at  191°  with 
decomposition,  and  is  more  sparingly  soluble  in  water  than  the  cor- 
responding chloro-ketone,  which  it  resembles  both  in  properties  and 
reactions.  The  ammonium  salt,  C5(NH4)Br303,  crystallises  in  needles 
or  plates,  melts  at  183 — 184°,  and  is  entirely  converted  into  hexa- 
hromacetoTie,  CBivCO-CBra,  melting  at  110°,  when  treated  with 
bromine  and  water. 

TrichlorotriJcetovaleric  or  trlclilorodiacetylglyoxlic  acid, 

COOH-CO-CHCl-CO-CO-CHClo, 

is  formed  by  intramolecular  change  when  trichlorodiketopenta- 
methylenehydroxycarboxylic  acid  is  warmed  with  several  times  its 
volume  of  concentrated  sulphuric  acid.  It  is  a  crystalline  compound, 
melts  at  112 — 114°,  and  is  readily  soluble  in  all  ordinary  solvents,  but 
is  not  deliquescent.  It  yields  an  oily  chloride  with  phosphorus  penta- 
chloride,  and  shows  all  the  properties  of  a  ketone  acid  forming  a 
crystalline  oxime  and  an  oily  liydrazide.     The  azine, 

NiC-CHCla 
C6H3Me<       I 

^]sr:c-CHci-co-cooH, 

crystallises  in  wbite  needles  and  is  very  stable  ;  it  is  readily  soluble  in 
alcohol  and  moderately  so  in  ether,  but  almost  insoluble  in  water. 
Chlorine  has  no  action  on  cold,  aqueous  solutions  of  the  acid,  but  on 
heating,  total  decomposition  takes  place.  It  is  decomposed  by 
hypochlorous  acid  and  by  a  mixture  of  potassium  (chlorate  and  hydra- 
chloric  acid,  even  in  very  dilute  solutions.  When  boiled  with  bromine 
and  water,  small  quantities  of  trichlorotribromacetone  are  obtained. 
The  lead,  mercurous,  and  silver  salts  are  sparingly  soluble. 

By  reducing  and  oxidising  trichlorodiketopentamethylenehydroxy- 
carboxylic  acid  and  trichlorodiacetylglyoxylic  acid,  the  author  has 
obtained  a  series  of  acids,  a  description  of  which  will  follow  at  some 
later  date.  F.  S.  K. 

Conversion  of  Hydrindonaphthene-  and  Indonaphthene- 
derivatives  into  Substituted  Acetophenonecarboxylic  Acids. 
By  T.  ZiNCKE  and  C.  Gerland  (Ber.,  21,  2S96— 2402).— DicMoraceto- 
phenoneortliocarhoxylic  acid,  COOH'CcHi'CO'CHCla,  is  obtained  when 
dichlorodiketohydrindonaphthene  is  dissolved  in  alcohol,  and  concen- 
trated potash,  containing  a  little  alcohol,  is  gradually  added  until  an 
addition  of  water  causes  no  turbidity.  The  solution  is  then  acidified 
with  hydrochloric  acid,  diluted  with  water,  and  the  product  recrystal- 
lised  from  hot  benzene.  It  forms  colourless,  shining,  monoclinic 
prisms,  melts  at  124°,  is  readily  soluble  in  alcohol  and  glacial  acetic  acid, 
moderately  soluble  in  benzene,  and  sparingly  in  light  petroleum.    It  is 
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decomposed  by  soda  but  dissolves  in  sodium  carbonate  unclianged. 
The  methyl  salt,  C]oH8Cl203,  forms  well-defined,  monoclinic  crystals, 
and  is  readily  soluble  in  alcohol  and  acetic  acid,  and  moderately 
soluble  in  ether. 

Trichloracetophenoneorthocarboxylic  acid,  already  prepared  by 
Gabriel  and  Michael,  is  obtained  in  small  quantities  when  a  sodium 
carbonate  solution  of  chlorhydroxynaphthaquinone  is  treated  with 
chlorine,  but  it  is  best  prepared  by  passing  chlorine  through  a  sodium 
carbonate  solution  of  dichlorodiketohydrindonaphthene  or  dichlor- 
acetophenonecarboxylic  acid.  It  crystallises  from  acetic  acid  or 
dilute  nitric  acid  in  thick,  shining  needles  melting  at  142°.  It  is 
decomposed  into  phthalic  acid  and  chloroform  when  treated  with  soda, 
but  it  dissolves  in  sodium  carbonate  unchanged. 

Dichlorobromaceto})henonecarboxylic  acid,  COOII*C6H4*CO'CCl2Br, 
prepared  by  treating  the  dichlorinated  derivative  with  hypobromous 
acid,  is  very  similar  to  the  preceding  compound.  It  melts  at  loO",  is 
not  decomposed  by  sodium  carbonate,  and  yields  dichlorobromo- 
methane  when  treated  with  soda. 

Chlorodibromacetophenonecarboxylic  acid,  COOH'C6H4*CO*CClBr2, 
is  formed  when  dibromodiketohydrindonaphthene  is  treated  with 
hypochlorous  acid  or  when  the  corresponding  chlorobromo-derivative 
is  treated  with  hypobromous  acid.  It  melts  at  153°,  and  is  similar  to 
the  acids  described  above.  Tribromacetophenonecarboxylic  acid, 
already  prepared  by  Gabriel  and  Michael,  crystallises  with  1  mol.  H..0 
and  melts  at  152—160°. 

The  trihalogen-acetophenonecarboxylic  acids  can  also  be  obtained 
by  treating  a  sodium  carbonate  solution  of  the  halogen-derivative  of 
ketohydroxyindonaphthene  with  halogens.  The  dihalogen  acids  are 
decomposed  by  alkaline  hypobromites  or  hypochlorites  with  formation 
of  a  salt  of  phthalic  acid  and  trihalogen-derivatives  of  methane. 

F.  S.  K. 

Action  of  Ethyl  Isobutyrate  and  of  other  Ethereal  Salts  on 
Ethyl  Oxylate.  By  W.  Wislicenus  (Annalen,  246,  339—341).— 
Attempts  to  effect  the  combination  of  ethyl  oxalate  and  ethyl  iso- 
butyrate by  means  of  sodium  or  sodium  ethoxide  were  unsuccessful. 

The  preparation  of  ethyl  phenyloxalacetate  has  been  previously 
described  by  the  author  (Abstr.,  1887,  587).  The  phenylhydrazine- 
derivative  crystallises  in  needles,  melts  at  69 — 70°,  and  dissolves 
freely  in  ether  and  benzene.  The  solution  of  the  compound  in 
sulphuric  acid  gives  an  intense  violet-red  coloration  with  ferric 
chloride.  W.  C.  W.^ 

Action    of   Ethyl    Acetate    on    Ethyl    Phthalate.      By   W. 

Wislicenus  {Annalen,  246,  347 — 355). — The  action  of  sodium  on  a 
mixture  of  ethyl  acetate  and  phthalate  has  been  previously  described 
by  the  author  (Abstr.,  1887,  587).  The  product  is  the  sodium-deriva- 
tive of  ethyl  dilcetohydrindonaphthenecarboxylate  (abbreviated  to  diketo- 
hydrindenecarboxylate) ,  Ci2K904Na.  It  is  deposited  from  water  in 
yellow  needles  containing  1  mol.  H2O,  and  from  hot  alcohol  in 
anhydrous  crystals.  The  aqueous  solution  forms  yellow  precipitates 
with  barium,   calcium,  and  several  other  metallic  salts.     The  silver 
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salt  is  crystalline  and  the  copper  compound,  (Ci2H904)2Cu,  is  deposited 
from  a  hot  alcoholic  solution  in  green  crystals. 

Ethyl  dihctoliydrindenecarhoxylate,  C12H10O4,  is  soluble  in  alcohol, 
ether,  benzene,  and  light  petroleum,  and  melts  with  decomposition  at 
75 — 78°.  Ferric  chloride  produces  a  deep-red  coloration  in  the 
alcoholic  solution.     It  is  decomposed  by  alkalis,  forming  alcohol,  an 

CO 

alkaline   carbonate,    and   a-dilietoliydrindene,  C6H4<^>-,q>>CH2.     The 

latter  is  best  prepared  by  acidifying  an  aqueous  solution  of  the  yellow 
sodium  compound,  Ci2H904Na,  and  extracting  the  mixture  with  ether. 
The  residue  obtained  by  evaporating  the  extract  is  recrystallised  from 
light  petroleum.  The  pure  compound  forms  colourless  needles  and 
melts  with  decomposition  at  129 — 131°.  The  phenylhydrazine  and 
isonitroso- derivatives  have  already  been  described  (loc.  cit.).  The 
dibromo-derivative,  C6H4!(CO)2!CBr2,  is  identical  with  the  product 
which  Zincke  and  Gerland  (this  vol.,  p.  290)  obtained  by  the  action  of 
bromine  on  bromaraido-a-naphthaquinonimide. 

The  ethyl  salt  of  methyldiketohydrindenecarboxylic  acid  is  obtained 
by  heating  in  sealed  tubes  at  120°,  a  mixture  of  methyl  iodide,  alcohol, 
and  the  sodium  compound  of  ethyl  diketohydrindenecarboxylate. 
The  compound  crystallises  in  prisms,  melts  at  72 — 74°,  and  dissolves 
freely  in  alcohol  and  ether.  W.  C.  W. 

Action  of  Ethyl  Oxalate  on  Lactones.  By  W.  Wislicenus 
(Annaleri,  246,  342 — 347). — The  preparation  of  the  sodium  compound 
of  ethyl  hydrophthalyloxalate  by  the  action  of  sodium  ethoxide  on  an 
ethereal  solution  of  ethyl  oxalate  and  phthalide,  has  been  previously 
described  by  the  author  (Abstr.,  1887,  952).  The  sodium  compound 
is  freely  soluble  in  water,  and  the  solution  produces  precipitates  in 
solutions  of  calcium,  barium,  lead,  copper,  and  silver  salts.  Ethyl 
hydrophthalyloxalate  has  been  previously  described  (loc.  cit.).  The- 
phenylhydrazine-derivative  crystallises  in  prisms  and  melts  at 
157 — 159° ;  it  dissolves  freely  in  benzene  and  in  hot  alcohol.  Ethyl 
hydrophthalyloxalate  is  decomposed  by  an  excess  of  hot,  dilute  alkali, 
yielding  alcohol,  oxalic  acid,  and  hydroxj^methylbenzoic  acid.  On 
oxidation  with  nitric  acid,  ethyl  hydrophthalyloxalate  splits  up  into 
oxalic  and  phthalic  acids.  "W.  C.  W. 

Action  of  Potassium  Hypobromite  on  Amides.  By  S.  Hooge- 
WERFF  and  W.  A.  van  Dorp  (Bee.  Trav.  Chim.,  6, 373 — 388). — Fhenyl- 
sulphoJidihrom amide,  SOoPh-NBrz,  is  best  prepared  by  dissolving  7  grams 
of  phenylsulphonamide  in  an  alkaline  solution  of  potassium  hypo- 
bromite containing  21  grams  of  bromine  and  35  grams  of  potash  in 
100  c.c.  of  water,  and  adding  dilute  acetic  acid  as  long  as  the  solution 
remains  alkaline.  The  product  is  washed  with  cold  water,  then  with 
water  at  about  75°  to  remove  the  amide  present,  and  the  residue  crys- 
tallised from  pure  chloroform.  In  one  experiment,  8*4  grams  of  the 
dibromamide  were  obtained.  It  separates  from  chloroform,  in  which 
it  is  readily  soluble,  in  red  crystals  which  melt  at  115 — 116°  or  at  100° 
if  heated  for  some  time,  and  explode  slightly  at  higher  temperatures. 
It  is  unstable  and  is  partially  or  entirely  converted  into  phenyl  sulphoa- 
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amide  when  treated  with  alcohol,  ether,  benzene,  carbon  bisulphide, 
or  hot  water.  It  is  insoluble  in  cold  water,  but  soluble  in  hot  acetic 
acid  and  crystallises  therefrom  in  small  plates. 

The  potassium  salt,  S02Ph*NKBr,  of  the  bromamide  is  precipitated 
when  the  dibromamide  is  dissolved  in  potash,  in  which  it  is  very 
readily  soluble,  and  the  solution  mixed  with  concentrated  potash  ;  or 
when  a  solution  of  phenylsulphonamide  in  potassium  hypobromite  is 
treated  with  concentrated  potash.  It  crystallises  in  small  tables  and 
decomposes  with  slight  explosion  when  heated  above  100°,  but  it  is 
very  stable  in  alkaline  solution.  It  is  converted  into  phenylsulphon- 
amide by  ammonia,  and  when  an  aqueous  solution  is  treated  with 
dilute  acetic  acid,  a  yellow  precipitate,  consisting  of  phenylsulphon- 
amide and  the  corresponding  dibromo-derivative,  is  obtained.  The 
sodium  salt,  S02Ph*]S'jN'aBr,  prepared  in  like  manner,  is  more  sparingly 
soluble  in  water  than  the  potassium  salt  and  crystallises  in  small 
tables  or  leaves.  The  silver  salt,  SOoPh-NAgBr  +  HgO,  crystallises 
in  yellow  prisms  and  is  decomposed  by  warm  water. 

A  compound  having  the  composition  2(S02Ph*NBr2)  +  KBr,  is 
obtained  when  the  potassium  salt  is  treated  with  a  solution  of  bromine 
in  potassium  bromide.     It  is  decomposed  by  water. 

Phenylacetohromamide,  CHsPh'CO'NHBr,  is  prepared  by  dissolving 
bromine  (1  mol.)  in  an  aqueous  solution  of  potash  (4  mols.  KHO),. 
and  adding  phenylacetamide  to  the  solution  kept  at  about  20°.  The. 
solution  is  then  neutralised  with  acetic  acid  and  the  product  crystal- 
lised from  benzene,  glacial  acetic  acid,  or  pure  chloroform.  It  can 
also  be  crystallised  from  pure  ether,  in  which,  however,  it  is  only 
sparingly  soluble.  It  forms  colourless  needles,  melts  and  turns  red 
at  123 — 125°,  and  soon  decomposes,  especially  in  the  light,  even  at 
the  ordinary  temperature.  Cold  alcohol  decomposes  it  only  very 
slowly,  but  when  heat  is  applied,  it  is  partially  converted  into  the 
amide  and  the  alcohol  is  oxidised  to  aldehyde.  Ic  is  decomposed  by 
ammonia,  sulphurous  acid,  and  sodium  thiosulphate,  with  formation  of 
the  amide.  It  has  acid  properties  and  is  readily  soluble  in  alkalis, 
but  when  the  solution  is  heated  it  is  decomposed  with  formation  of 
benzylamine,  potassium  carbonate,  and  potassium  bromide. 

Heptylamine  is  best  prepared  by  dissolving  caprylamide  (1  mol.) 
in  alkaline  potassium  hypobromite  (1  mol.  bromine  and  4  mols.  KHO 
in  16  times  its  weight  of  water)  and  distilling  as  quickly  as  possible 
VTith  superheated  steam.  The  yield  is  60  to  65  per  cent.  Heptylamine 
boils  at  155 — 156°  with  the  stem  of  the  thermometer  entirely  in  the 
vapour;  it  attracts  carbonic  anhydride  from  the  air  and  forms  witbit 
a  solid  salt.  The  platino chloride  decomposes  between  220°  and  230*^ 
and  has  no  well-defined  melting  point.     The picrate, 

CnHi5NH2,C6H3N30;, 

crystallises  from  dilute  alcohol  in  needles  melting  at  120 — 121*5°. 

Octylaniine  is  best  prepared  by  treating  pelargonamide  with  a 
solution  of  hypobromite  similar  to  that  described  above.  The  com- 
pound, NHCCsHiO'CO-NHCCgHnO),  (compare  Hofmann,  Ber.,  15, 
760),  soon  separates  from  the  solution.  Acetic  acid  is  then  added  as 
long  as  a  precipitate  is  produced,  and  the  bromamide  obtained,  after 
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drying  between  blotting-paper,  is  mixed  with  lime  and  distilled.  The 
yield  is  about  45  per  cent,  of  the  quantity  which  should  be  obtained 
from  the  bromamide  employed.  Ocfcylamine  boils  at  179 — 180°,  the 
thermometer  entirely  in  the  vapour;  it  attracts  carbonic  anhydride 
from  the  air  and  solidifies.  The  platinochloride  decomposes  above  200°, 
but  has  no  definite  melting  point.  The  picrate,  C8HnNH2,C6H3N307, 
crystallises  from  alcohol  in  oblong  tables  and  melts  at  112 — 114°. 

Phenylethylamine  oxalate,  (C8H]iN)2,C2H204,  crystallises  from  water 
in  small  tables  and  melts  at  218'^.  The  acid  salt,  C8HiiN,C2H204, 
crystallises  from  water  in  needles,  melts  at  181°,  and  is  decomposed 
by  alcohol  into  oxalic  acid  and  the  neutral  salt  (compare  Abstr.,  1887, 
245).  F.  S.  K. 

Nitramine  derived  from  Tetramethyldiamidobenzophenone. 
By  P.  VAN  RoMBURGH  (Rec.  Trav.  CJtim.,  6,  365 — 372 ;  compare  this 
vol.,  p.  1079). — Tetramethyldiamidobenzophenone  combines  with  sym- 
metrical trinitrobenzene  (2  mols.),  yielding  a  compound  which  crystal- 
lises in  long,  reddish-violet  needles  melting  at  about  lOO'^,  and  with 
1  mol.  forming  a  compound  which  crystallises  in  small,  deep-violet 
plates  and  melts  at  123°.  It  also  combines  with  metadinitrobenzene 
(2  mols.)  ;  the  product  crystallises  in  small  plates  or  in  compact,  red 
crystals.  These  additive  products  are  stable  in  the  air  but  are  at 
once  decomposed  by  acids. 

Tetranitrodimetliyldinitramido  henzophenone, 

N02-NMe-C6H2(N02)2-CO-C6H2(N02)2-N]VIe-N02, 

is  formed  when  tetramethyldiamidobenzophenone  is  gradually  mixed 
in  the  cold  with  nitric  acid  of  sp.  gr.  1*48  and  the  mixture  boiled  ;  if 
nitric  acid  of  sp.  gr.  1*53  is  employed,  the  tetramethyldiamidobenzo- 
phenone takes  fire.  The  crude  product  turns  deep-red  when  poured 
into  ammonia,  but  it  loses  this  property  when  boiled  with  alcohol, 
and  the  alcoholic  extract  contains  trinitrophenylmethylnitramine 
melting  at  127°.  .  Tetranitrodimethylnitramidobenzophenone  forms 
pale-yellow  crystals  and  is  insoluble  in  most  ordinary  solvents,  but 
sparingly  soluble  in  acetone  and  acetic  acid.  It  dissolves  readily  in 
nitric  acid  of  sp.  gr.  1*53  and  w^hen  treated  with  hot,  concentrated 
sulphuric  acid  it  dissolves  with  evolution  of  gas,  forming  a  dark- 
brown  solution.  When  heated  in  a  capillary  tube  above  200°  for 
some  time,  it  begins  to  decompose,  at  about  210 — 215°  as  a  rule, 
but  the  temperature  of  decomposition  depends  greatly  on  the 
manner  of  heating,  as  it  is  not  decomposed  when  heated  for  30 
seconds  at  220°.  When  it  is  boiled  with  dilute  potash,  methylamine 
is  evolved  and  a  dark-brown  solution  obtained  from  which  sulphuric 
acid  precipitates  a  yellow  product  soluble  in  boiling  water  and  in 
ammonia.  It  is  not  decomposed  by  boiling  potassium  carbonate. 
F.  om  this  last-mentioned  fact  (compare  van  Romburgh,  Bee.  Trav. 
Ghim.,  3,  392),  and  from  the  results  obtained  by  Klobbie  (this  vol., 
p.  466),  based  on  the  conclusions  drawn  from  Baither's  investigations 
{Ber.,  20,  1737,  Abstr.,  1887,  816),  the  constitution  of  this  com- 
pound is  probably  [(NMeXOo)  :  (^02)3  :  CO  =  1  :  2  :  6  :  4]  (for  both 
rings) . 
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TelranilrodimetliylcUamidobenzoplienoJie, 

C6H2(NHMe)(NO.a)o-CO-CcH2(NHMe)(N02)3, 

is  obtained  wlien  the  preceding  compound  is  boiled  with  phenol.  It 
separates  from  phenol  in  shining,  golden  crystals,  melts  at  about 
225"  with  decomposition,  and  is  sparingly  solable  in  the  ordinary 
solvents.  It  dissolves  in  sulphuric  acid,  yielding  a  slightly  coloured 
solution  from  which  it  is  precipitated  unchanged  by  water.  When 
heated  with  nitric  acid,  it  is  reconverted  into  the  nitramine,  and  when 
boiled  with  dilute  potash  it  yields  a  brown  solution  from  which  acids 
precipitate  brown  flocks  soluble  in  ammonia.  F.   S.  K. 

Action  of  Nitrous  Acid  on  Tetramethyldiamidobenzo- 
phenone.  By  E.  Bischoff  (Bar.,  21,  2452 — 2455). — The  compound 
Ci7Hi9l!^302  is  obtained  when  tetramethyldiamidobenzophenone  is 
diazotised  in  the  cold,  and  the  product  precipitated  with  very  dilute 
soda.  It  crystallises  from  hot  alcohol  in  golden-yellow  plates,  melts 
at  158 — 159°,  is  readily  soluble  in  hot  alcohol,  benzene,  and  chloroform, 
and  soluble  in  ether.  It  has  basic  properties  and  dissolves  in  dilute 
hydrochloric  acid,  but  is  reprecipitated  by  water.  It  gives  Lieber- 
mann's  reaction,  and  is  reconverted  into  tetramethyldiamidobenzo- 
phenone when  reduced  with  stannous  chloride  and  hydrochloric  acid. 

Its  constitution  is  probably  NMe2*C6H3<-^^,Q-rTx>C6H3-]N'Me2. 

F.   S.  K. 

Desoxybenzoin  and  Desaurins.  By  E.  Net  (Ber.,  21,  2445 — 
2452). — Besoxyhenzoinhydrazide,  CH2Ph'CPh!]S''N'HPh,  crystallises  in 
slender  needles,  melts  at  106°,  and  is  unstable. 

When  methyldesoxybenzoin  is  treated  with  sodium  ethoxide  and 
amyl  nitrite  in  the  cold,  benzoic  acid  and  acetophenoneoxime  are 
obtained.  Desoxybenzoin  yields  an  orthonitro-  and  a  paranitro- 
derivative  when  nitrated  in  the  cold. 

Baranitrodesoxyhenzo'inoxime  crystallises  from  alcohol  in  needles, 
and  melts  at  107°. 

Baramidodesoxyhenzomoxime  crystallises  from  alcohol  and  melts  at 
141°. 

Biazodesoxyhenzo'in  chloride  gives  brown  dyes  with  alkaline  solutions 
of  a-naphthol  and  a-naphtholsulphonic  acid. 

Hydroxy  desoxybenzoin,  OH*C6H4-CH2*COPh,  prepared  by  diazo- 
tising  the  amido-derivative,  crystallises  from  water  in  scales,  melts>at 
129°,  and  is  soluble  in  soda.  The  sodium  salt  crystallises  from  water 
in  slender  needles.  The  acetyl- derivatiye  crystallises  in  plates  and 
melts  at  Sy'"".  When  acetylhydroxybenzoin  is  treated  with  carbon 
thiochloride  and  sodium  ethoxide,  a  violent  reaction  takes  place, 
and  a  yellow  thiocarbonyl- derivative  is  obtained.  It  does  not  melt 
below  300°,  dissolves  in  sulphuric  acid  with  a  carmine-red  coloration, 
and  is  decomposed  when  boiled  with  alkalis.  The  chloroform  solution 
has  a  green  fluorescence. 

Methoxydesoxyhenzo'in,  MeO*C6H4'CH2*COPh,  prepared  by  treating 
the  chloride  of  phenylacetic  acid  with  aniso'il  and  aluminium  chloride 
in  carbon  bisulphide  solution,  crystallises  from  alcohol,  melts  at  76°, 
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and  boils  at  360°.  The  oxime  melts  at  111°.  The  benzyl- deviva.iive 
melts  at  99—100°.  The  me^/i^Z-derivative,  MeO-CeHi'CHMe-COPh, 
is  an  oil  and  boils  at  330°.  The  e^%Z-derivative  crystallises  in  long 
prisms  melting  at  47°. 

Phenylanisyldesaurin,  CicHiaOgS,  the  thiocarbonyl-derivative  of 
methoxjdesoxybenzoin,  is  prepared  as  described  above  from  carbon 
thiochloride  and  the  iDenzoin.  It  is  a  yellow  substance,  dissolves 
in  chloroform  with  a  green  fluorescence,  and  in  concentrated  sulphuric 
acid  with  a  blue  coloration.  F.  S.  K. 

Action  of  Hypochlorous  and  Hypobromous  Acids  on  Chlor- 
and  Brom-hydroxynaphthaquinone  and  their  Conversion  into 
Hydrindonaphthene-  and  Indonaphthene-derivatives.  By  T. 
ZiNCKE  and  C.  GEULk^SB  (Ber.,  21,  2379 — 2395). — Dichloroketohydroxy- 
hydrindonaphthenecarboxylic  acid  (this  vol.,  p.  489)  is  prepared  by 
passing  chlorine  through  a  10  per  cent,  sodium  carbonate  solution  of 
chlorhydroxynaphthaquinone  until  the  solution  commences  to  become 
turbid.  A  small  quantity  of  hydrochloric  acid  is  then  added,  the 
filtered  solution  mixed  with  an  excess  of  hydrochloric  acid,  and  the 
product,  which  separates  after  some  time,  recrystallised  from  hot, 
dilute  sulphuric  acid.  It  is  also  obtained  when  dichlorotriketohydro- 
naphthalene  is  boiled  with  dilute  hydrochloric  acid.  It  crystallises 
from  water  in  prisms  melting  at  127 — 128°,  and  from  a  mixture  of 
light  petroleum  and  ether  in  monoclinic  prisms  Avhich  melt  generally 
at  131 — 132°,  but  at  a  higher  temperature  when  heated  quickly.  The 
anhydrous  acid,  which  can  be  obtained  by  heating  carefully,  crys- 
tallises from  a  mixture  of  ether  and  light  petroleum,  and  melts 
first  at  70°,  and  then  at  135 — 136°.  It  yields  chloroketohydroxyindo- 
naphthene  when  heated  with  alkalis  or  baryta,  and  is  decomposed  by 
water  at  180°. 

Bromoc'hlorohetoliydroxy'hydrindonaplithenecar'boxylic  acid, 

CO<^^^^^j~>C(OH)-COOH  +  H,0, 

is  prepared  from  bromohydroxynaphthaquinone  as  described  above, 
or  from  chlorhydroxynaphthaquinone  in  a  similar  manner,  employing 
bromine  instead  of  chlorine  ;  it  is  also  obtained  when  chlorobromotri- 
ketohydronaphthalene  is  dissolved  in  sodium  carbonate.  It  crystal- 
lises from  hot  hydrochloric  acid  in  thick,  colourless  needles  melting  at 
126 — 127°  with  decomposition,  and  from  a  mixture  of  ether  and  light 
petroleum  in  monoclinic  prisms  which  melt  at  a  slightly  higher  tem- 
perature. When  heated,  first  at  100 — 115°  and  finally  at  130°,  the 
crystals  lose  1  mol.  HoO,  become  opaque,  and  melt  at  176 — 177°,  but 
after  recrystallising  from  a  mixture  of  ether  and  light  petroleum  at 
190°.  The  anhydrous  acid  takes  up  1  mol.  HoO  when  crystallised  from 
dilute  hydrochloric  acid.  When  boiled  with  water  or  treated  with  cold, 
dilute  soda,  it  yields  chloroketohydroxyhydrindonaphthene  (compare 
Zincke,  Abstr.,  1887,  728).  The  mef%Z  salt  forms  monoclinic  crystals 
melting  at  134 — 135°.  The  a.ce^?/Z-derivative  of  the  methyl  salt  crys- 
tallises is  small,  rhombic  plates  melting  at  136 — 137°. 
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Dihromoketohydroxyhydrindonaplithenecarhoxylic  acid, 

CO<^«^^>C(OH)-COOH  +  H2O, 

prepared  by  treating  a  sodium  carbonate  solution  of  bromhydroxy- 
iiaplithaquinone  with  bromine,  or  by  dissolving  dibromotriketohydro- 
napbtbalene  in  cold,  dilute  sodium  carbonate,  crystallises  from  hot 
hydrochloric  acid  in  needles  melting  at  126 — 127°.  It  separates  from 
a  mixture  of  ether  and  light  petroleum  in  large  monoclinic  crystals, 
which  melt  and  give  off  water  at  137 — 138°.  The  anhydrous  acid  melts 
at  170°,  and  crj^stallises  unchanged  from  hot  dilute  hydrochloric  acid, 
but  after  crystallising  from  a  hot  mixture  of  benzene  and  light 
petroleum,  it  melts  at  165°,  and  seems  to  contain  one  of  the  solvents. 
When  boiled  with  water,  it  is  quickly  decomposed,  yielding  bromo- 
ketohydroxyindonaphthene,  which  is  also  formed  when  the  acid  is 
dissolved  in  cold  soda  or  baryta.  The  methyl  salt  crystallises  in 
transparent  prisms  melting  at  137°.     The  aC(5^?/Z-derivative, 

CO<^^J>C(OAc)-COOMe, 

forms  shining  plates. 

The  three  acids  described  above  are  very  similar  in  appearance  and 
behaviour,  but  the  dichloro-compound  is  the  most  stable,  and  is  not 
decomposed  by  cold  soda. 

Dichloro-a-diketohydrindonaphthene  (this  vol.,  p.  489),  dissolves 
readily  in  dilute  soda,  and  is  decomposed  into  phthalic  acid,  formalde- 
hyde, and  hydrochloric  acid.  When  treated  with  alcoholic  potash,  it 
is  converted  into  dichloroacetophenonecarboxylic  acid  (compare  this 
vol.,  p.  1193). 

Chlorobromo-a-diketohydrindonaphthene  (this  vol.,  p.  290)  is 
formed  by  the  action  of  chlorine  on  bromoketohydroxyindonaphthene, 
or  by  the  action  of  bromine  on  the  corresponding  chlorinated  deriva- 
tive. It  crystallises  from  glacial  acetic  acid  or  alcohol  in  colourless 
plates,  melts  at  146 — 147°,  and  yields  dibromochloromethane,  chloro- 
ketohydroxyindonaphthene  and  phthalic  acid  wheti  treated  with 
dilute  soda.  Alcoholic  potash  decomposes  it  into  chlorobromoform, 
chloroketohydroxyindonaphthene  and  other  compounds,  amongst 
which  is  probably  dibromacetophenonecarboxylic  acid  {loc.  cit.). 

Dibromo-«-diketohydrindonaphthene  (this  vol.,  p.  290)  yields 
bromoform,  phthalic  acid,  and  bromoketohydroxyindonaphthene  when 
treated  with  alkalis.  It  is  decomposed  by  alcoholic  potash  in  a 
manner  similar  to  the  preceding  compound. 

Chloroketohydroxyindonaphthene, 

CO<^«^>C(OH)  or  CO<g«(^g>CO 

(Zincke,  loc.  cit.),  can  be  obtained  by  dissolving  chlorobromoketo- 
hydroxyhydrindonaphthenecarboxylic  acid  in  dilute  alkali,  and  after 
some  time  precipitating  the  product  with  hydrochloric  acid.  It 
yields  a  trihalogen-derivative  of  acetophenonecarboxylic  acid  when 
treated  with  halogens  in  sodium  carbonate  solution,  but  in  soda  solu- 
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tions,  under  the  same  conditions,  it  is  decomposed  into  phtlialic  acid 
and  a  trihalogen-derivative  of  methane. 

Bromoketohydroxyindonaphthene,  already  obtained  by  Roser  and 
Haselhoff,  is  prepared  in  like  manner  from  dibromodiketohydrindo- 
naplitbene  or  from  the  corresponding  dibromohydroxy-acid.  It  is 
unstable,  crystallises  in  needles,  and  melts  at  118°.  It  behaves 
towards  alkalis  and  halogens  like  the  corresponding  chlorinated  deriva- 
tive, and  in  acetic  acid  solution  is  easily  converted  into  the  dihalogen 
diketone.  F.  S.  K. 

a-Naphthylamine-a-monosulphonic  Acid.  By  R.  Hiesch  (Ber., 
21,  2370 — 2373). — x-Naphthylamine-c-monosulpJionic  acid  is  obtained 
when  a-naphthylamine  is  heated  at  125 — 130°  for  eight  to  nine  hours 
with  5  parts  of  concentrated,  but  not  fuming,  sulphuric  acid.  The 
acid  formed  in  the  reaction  is  converted  into  the  calcium  salt,  the 
latter  decomposed  with  hydrochloric  acid,  and  the  pure  compound 
obtained  in  rhombic  plates  by  extracting  repeatedly  with  small  quan- 
tities of  water  and  recrystallising  several  times  from  boiling  water. 
When  hydrochloric  acid  is  added  to  a  1  per  cent,  boiling  solution  of 
the  sodium  salt,  the  acid  separates  in  long  needles,  which  gradually 
dissolve  as  the  solution  becomes  cold,  and  change  more  or  less  com- 
pletely into  the  rhombic  plates.  The  acid  dissolves  in  about  150  parts 
of  boiling,  or  450  parts  of  cold  water,  but  is  more  sparingly  soluble  in 
alcohol  and  insoluble  in  ether  and  benzene.  The  sodium  and  ammo- 
nium  salts  are  very  readily  soluble  in  water ;  the  sodium  salt  sepa- 
I'ates  when  a  solution  of  either  salt  is  saturated  with  sodium  chloride. 
The  potassium  and  magnesium  salts  are  crystalline  and  sparingly 
soluble  in  cold  water.  The  diazo-derivative  yields  a  dinitronaphthol- 
sulphonic  acid  when  boiled  with  dilute  nitric  acid ;  the  potassium 
salt  of  this  sulphonic  acid  is  readily  soluble  in  water,  but  the  barium 
salt  is  only  sparingly  soluble.  F.  S.  K. 

An  Isomeride  of  Oximidonaphthol.  By  S.  Meersox  (Ber.y  21, 
2516 — 2518;  compare  this  vol.,  p.  713). — Acetamidonaphthaquinone 
is  heated  with  20  parts  of  strong  sulphuric  acid  on  a  water-bath  for 
one  hour,  the  amidonaphthaquinone  precipitated  with  water  and  crys- 
tallised from  alcohol,  from  which  it  separates  in  lustrous,  brown 
plates,  melting  at  200°.  The  sulphate  forms  reddish  needles.  When 
oximidonaphthol  (Graebe  and  Ludwig,  Annalen,  154,  318)  and  amido- 
naphthaquinone are  heated  with  acetic  anhydride,  they  both  yield  the 
{iiim.G  triacetylamidonaphthaquinol,  CioH5(OAc)o-NHAc.  This,  by  treat- 
ment with  cold  sulphuric  acid,  is  converted  into  acetamidonaphtha- 
quinone. By  means  of  this  reaction  it  is  therefore  possible  to  convert 
oximidonaphthol  into  its  isomeride.  N.  H.  M. 

Intramolecular  Change  of  Phenanthraquinonemonoxime. 
By  P.  Wegerhoff  (I>er.,  21,  2355 — 2357). — JJiphenimidey 

is  formed  when  phenanthraquinonemonoxime  is  treated  with  hydro- 
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chloric  acid  according  to  Beckmann's  method  (this  vol.,  p.  43).  It 
crystallises  in  coloiirleGS  needles,  melts  at  215°,  and  is  readily  soluble 
in  water,  but  only  sparingly  in  alcohol. 

Dipheriamic  acid,  obtained  by  treating  the  imide  with  water,  melts 
at  187 — 188°,  and  is  soluble  in  hot  water. 

Diphenamide,  prepared  by  acting  on  the  imide  with  ammonia,  loses 
ammonia  when  heated,  and  melts  at  the  same  temperature  as  the 
imide  ;  it  is  soluble  in  water. 

CO 

Diphenyle7ie7{etonecarhoxylamide,  CeH^^c^ ^CeHa'CONHj,  is  ob- 
tained when  phenanthraquinonemonoxime  is  heated  with  concen- 
trated sulphuric  acid.  It  crystallises  from  absolute  alcohol  with 
^  mol.  alcohol,  in  slender,  silky  needles,  melting  at  225^.  This  com- 
pound is  also  formed  when  the  chloride  of  diphenyleneketonecar- 
boxylic  acid  is  treated  with  anhydrous  ammonia,  or  when  diphenimide 
is  warmed  with  concentrated  sulphuric  acid.  Phenanthraquinone- 
monoxime also  undergoes  intramolecular  change  when  treated  with 
phosphorus  pentachloride,  acetic  chloride,  or  acetic  anhydride. 

F.  S.  K. 

Anthracene  Hydride.  By  L.  Lucas  (Ber.,  21,  2510—2511).— 
Perhydroanthrace7ie,  CuHai,  is  obtained  by  heating  pure  anthracene 
(1*5  gram)  with  an  equal  weight  of  amorphous  phosphorus  and 
hydriodic  acid,  sp.  gr.  =  1'7  (8  grams),  for  12  hours  at  250°.  It 
crystallises  in  colourless  plates,  melts  at  88",  boils  at  about  270°,  and 
is  readily  soluble,  except  in  water;  it  distils  readily  with  steam. 
Bromine  dissolved  in  carbon  bisulphide  scarcely  acts  on  it. 

When,  in  the  reduction  of  anthracene,  the  heating  is  only  con- 
tinued for  5  to  6  hours,  two  hydrocarbons,  probably  of  the  formula 
Ci^Hao,  are  obtained.  The  one  is  crystalline  and  melts  at  52°,  the 
other  is  an  oil.  N.  H.  M. 

Derivatives  of  Dianthranyl.     By  H.  Sachse   (Ber.,  21,  2512 — 

2bU).—Dianthranyl  tetrahydride,  CH,.<^^^*>CH-CH<^^g>CH.., 

is  obtained  by  boiling  dianthranyl  (2  grams)  with  4  per  cent,  sodium 
amalgam  (150  grams)  for  some  hours.  It  crystallises  from  benzene 
in  prismatic  needles  melting  at  248 — 249°,  and  dissolves  rather 
sparingly  in  alcohol,  readily  in  hot  benzene.  Bromine  acts  on  it  with 
formation  of  dibromanthracene.  When  dianthranyl  is  heated  with 
hydriodic  acid  and  phosphorus  at  200°,  anthracene  dihydride  (m.  p. 
106°)  is  formed. 

Dibromodianihranyl,  CogHieBra,  is  formed  when  bromine,  diluted 
with  glacial  acetic  acid,  is  slowly  added  to  a  boiling  solution  of 
dinitrodianthranyl  in  glacial  acetic  acid.  It  crystallises  in  lemon - 
coloured  plates,  rather  easily  soluble  in  benzene.  It  melts  much 
above  300°. 

Bichlorodiantliranyl,  CosHifiCl^,  obtained  by  heating  dinitrodianthr- 
anyl with  hydrochloric  acid  (sp.  gr.  =  1'19)  at  180°,  crystallises  from 
glacial  acetic  acid  in  matted  needles  of  a  golden  lustre  which  do  not 
melt  below  300°.  It  is  rather  readily  soluble  in  benzene,  sparingly  in 
glacial  acetic  acid,  very  sparingly  in  alcohol.     The  solutions  show  a 
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blue  fluorescence.  Both  the  bromo-  and  the  chloro- derivatives  are 
sensitive  to  light.  N.  H.  M. 

Derivatives  of  Anthranol.     By  F.  Goldmann  {Ber.,  21,  2505 — 

C(OEt) 
2508). — Ethoxyethylanthranyl,  CeHi^  |  ^CeHi,  is  formed  as  a 

NCEt -^ 

third  product  in  the  reaction  between  ethyl  iodide,  potash,  and 
anthranol  (this  vol.,  p.  714),  and  is  separated  by  means  of  the  picrate. 
It  crystallises  from  dilute  alcohol  in  pale  yellow,  slender  needles, 
melts  at  77°,  and  dissolves  very  readily  in  benzene,  light  petroleum, 
and  ether  ;  the  solutions  show  a  blue  fluorescence.  The  picrate  forms 
reddish-brown  needles.  When  ethoxyethylanthranyl  is  oxidised 
with  chromic  acid,  Liebermann's  ethyloxyanthranol  is  formed.  The 
presence  of  anthranol  can  be  shown  by  adding  diazobenzenesulphonic 
acid  to  the  dilute  alkaline  solution,  when  the  solution  acquires  an 
intense  blue  colour.  The  dye  may  be  recovered  by  converting  it  into 
the  lead  salt,  which  is  then  decomposed  by  hydrogen  sulphide ;  it  is 
obtained  as  a  red,  amorphous  mass,  readily  soluble  in  water,  with 
orange  colour.  N.  H.  M. 

Derivatives    of    Anthranol.    By    F.    Hallgarten    (JBer.,    21, 

2508 — 2510). — Dimethylanthrone,   C6H4<^p^    ^CJIi,  is  prepared  by 

boiling  anthranol  (12  grams)  with  potash  (12  grams),  water  (60  c.c), 
and  methyl  iodide  (40  grams)  for  3J  hours  in  a  reflux  apparatus. 
The  red  oil  is  washed,  boiled  with  water,  and  extracted  with  ether, 
from  which  it  is  precipitated  by  light  petroleum.  It  crystallises  in 
pale  yellow,  clear  crystals,  melts  at  93 — 94°,  dissolves  readily  in 
benzene  and  ether,  sparingly  in  light  petroleum. 

CFT  — 

Dimethylanthracene  hydride,  CeRi<^^-.r'  ^CeH^,  obtained  by  heat- 
ing the  dimethylanthrone  with  hydriodic  acid  (sp.  gr.  1*7)  and 
•amorphous  phosphorus  at  140 — 150",  is  a  white,  crystalline  substance 
which  melts  at  56°  and  dissolves  in  ether,  benzene,  and  glacial  acetic 
acid. 

QQ 

Dihenzylanthrone,  C6H4<:Cf« /n  tt  \  ^CeHi,  is  formed  when  anthranol 

(1  part)  is  heated  with  aqueous  potash  (1  part  of  potash  in  5  parts  of 
water)  and  benzyl  chloride  (2  parts).  It  crystallises  from  benzene  in 
lustrous,  white  crystals,  melting  at  217°  ;  it  is  insoluble  in  light 
petroleum  and  alkalis,  sparingly  soluble  in  benzene.  When  reduced 
with  hydriodic  acid  and  amorphous  phosphorus  at  190°,  the  hydride, 

C6H4<[p,^ -n- s  ^CeHi,    is    obtained.      This    forms    slender,    white 

crystals,  readily  soluble  in  ether,  less  so  in  benzene  and  alcohol ;  it 
melts  at  115°. 

Amylhydroanthrone,   C6H4<^pjT^,p  tt  n^CsHs,  is  obtained  by  boiling 

anthranol  (10  grams),  potash  (10  grams),  water  (50  c.c),  and  amyl 
iodide  (44  grams),  for  eight  hours  in  a  reflux  apparatus.     It  forms 
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yellowisli  crystals,  melts  at  252 — 253°,  dissolves  readily  in  ether, 
sparingly  in  alcoliol  and  light  petroleum.  The  dilate  solutions  show 
a  blue  fluorescence.  N.  H.  M. 

Spectra  of  the  Alkoxy-anthraquinones.  By  C.  Liebermann 
(Ber.,  21,  2527). — The  following  numbers  show  the  wave-leno-ths  in 
milh'onths  of  a  mm.,  and  were  obtained  with  solutions  in  cold  con- 
centrated sulphuric  acid : — 

Alizarin 605  498 

Alizarin  ethyl  ether. .  598  487 

Anthraflavic  acid 495  463 

Dimethyl  salt 501  473     (437  very  feeble) 

Diethyl  salt 504  477     (439  „         ) 

Quinizarin 551  509     (483  feeble) 

Monethyl  salt 564  520     (484       „    ) 

Diethyl  salt 577  535     (494      „    ) 

Isoanthraflavic  acid. ...  —  540     (494  not  sharp) 

Diethyl  salt —  505     (492         „        ) 

Flavopurpurin 533  495 

Diethyl  salt 542  501 

Anthragallol 525  492 

Monethyl  salt    —  515     (not  sharp) 

Diethyl  salt —  515     (         „       ) 

Rufi  gallic  acid 576  532 

Triethyl  salt 579  545 

(Compare  Liebermann  and  Jellinek,  this  vol.,  p.  715.) 

K  H.  M. 
A  New  Dihydrazanthraquinone  :  Hystazarin.    By  C.  Lieber- 
mann (Ber.,  21,  2501— 2502).— See  next  Abstract. 

Hystazarin.  By  A.  Schoeller  (Ber.,  21,  2503— 2505).— B^i/sf- 
azarin  (dihydroxyanthraquinone),  [(OH)a  =  2  :  3],  is  prepared  by 
heating  catechol  (5  grams),  phthalic  anhydride  (6'5  grams),  and 
strong  sulphuric  acid  (75  grams),  at  140 — 150"^  for  4J  to  5  hours; 
the  product  is  poured  into  water  (750  c.c),  heated  to  boiling  and 
filtered  hot.  The  precipitate  is  extracted  with  boiling  water,  dis- 
solved in  dilute  potash  and  precipitated  with  acid.  It  is  then  dried 
on  tiles,  extracted  with  alcohol,  and  the  solution  evaporated.  The 
orange-yellow  mass  which  separates  is  dried  and  extracted  with 
boiling  benzene,  which  removes  the  small  amount  of  alizarin  formed  in 
the  reaction.  The  undissolved  portion  is  recrystallised  from  acetone. 
Hystazarin  forms  orange-yellow,  slender  needles,  soluble  in  hot 
alcohol,  ether,  and  glacial  acetic  acid,  almost  insoluble  in  benzene ;  it 
does  not  melt  at  260°.  Alkalis  dissolve  it  with  a  cornflower  blue, 
ammonia  with  a  violet,  and  strong  sulphuric  acid  with  blood-red 
coloration.  The  barium  and  calcium  salts  are  blue  and  violet  respec- 
tively. It  gives  a  green  coloration  with  ferric  chloride.  It  dyes 
mordants  only  slightly.  The  absorption- spectrum  of  the  sulphuric 
acid  solution  shows  no  bands  but  only  a  one-sided  absorption.  The 
dilute  soda  solution  is  blue,  and  shows  an  absorption  of  red,  yellow, 
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and  violet;  on  diluting,  a  band  appears  in  the  yellow  part  of  the 
spectrum,  whicli  separates  on  further  dilution  into  two  bands :  \  = 
619*8,  Xi  =  587*4.  The  diacetyl-derivative,  Ci4H60.XOAc)2,  crystallises 
in  yellow  needles  melting  at  205 — 207°.  When  hystazarin  is  reduced 
with  zinc-dust,  it  is  converted  into  anthracene.  ^.  H.  M. 

Purification  of  Flavopurpurin.  By  G.  Jellinek  {Ber.,  21, 
2524 — 2526). — 500  grams  of  the  powdered  technical  product  is  sus- 
pended in  about  3  litres  of  water,  made  alkaline  with  potash  and 
filtered.  The  solution  is  diluted  with  water  to  15  litres,  heated  to 
boiling  in  an  open  vessel,  and  a  solution  of  lead  acetate  added  until 
a  sample  of  the  filtered  liquid  gives  a  precipitate  on  the  further  addition 
of  lead  acetate,  which  becomes  of  a  light  leather  colour,  after  carbonic 
anhydride  is  passed  through.  The  precipitated  lead  compound 
is  filtered  through  a  bag,  the  bag  tied  up  and  boiled  repeatedly 
with  water  in  a  copper  vessel  until  the  water  has  only  a  light  rose 
colour.  The  contents  of  the  bag  are  now  decomposed  by  sulphuric 
acid  and  separated  from  lead  sulphate  by  means  of  moderately  dilute 
alcohol.  The  alcoholic  solution  is  evaporated  down,  the  first  separa- 
tion removed,  and  the  rest  left  to  crystallise. 

In  purifying  small  amounts  of  the  technical  product  (50  grams  and 
less),  an  alcoholic-alkaline  solution  is  used  for  the  precipitation  of  the 
lead  compound. 

The  red  filtrate  from  the  lead  compound  yields  splendid  ruby- 
coloured  needles,  which,  when  treated  with  acid  become  converted 
into  a  mass  of  yellow  needles  of  dihydroxyanthraquinone. 

N.  H.  M. 

Terpenes  and  Ethereal  Oils.  By  0.  Wallace  (Annalen,  246, 
221 — 239). — The  oil  obtained  from  the  needles  of  Pinus  picea  and  of 
other  species  of  pines  consists  chiefly  of  pinene  (leevogyrate),  and  also 
contains  a  considerable  quantity  of  limonene,  which  is  a  physical 
isomeride  of  the  limonene  contained  in  cummel  oil  and  in  the  oil  from 
orange-peel.  This  variety  of  limonene  boils  at  175 — 176°.  Its  sp.  gr. 
at  20^"  is  0*846.  It  is  "isevogyrate,  [ajn  =  —105°.  The  index  of 
refraction  for  the  sodium  line  is  1*47459  at  20". 

The  tetrahromide,  prepared  by  acting  on  a  mixture  of  the  limonene 
with  glacial  acetic  acid,  melts  at  104°,  and  resembles  the  ordinary 
tetrabromide  in  crystalline  form,  but  differs  from  it  in  its  action  on 
polarised  light,  as  it  is  Isevogyrate.  The  nitrosochloride  from  the 
laevogyrate  limonene  only  differs  from  the  ordinary  limonene  nitroso- 
chloride by  being  laevogyrate. 

Dipentene  is  formed  by  mixing  together  Isevo-  and  dextro-limonene 
in  equal  quantities.  By  brominating  this  mixture,  dipentene  tetra- 
bromide is  obtained.  This  compound  can  also  be  prepared  by  mixing 
in  equal  quantities  dextro-  and  lajvo-limonene  tetrabromides.  Laevo- 
gyrate limonene  nitrosochloride,  on  decomposition  with  alcoholic 
potash,  yields  dextrogyrate  carvoxime  melting  at  72°.  Isonitrosodi- 
pentene,  which  melts  at  93°  and  is  optically  inactive,  is  produced 
when  equal  quantities  of  +  and  —  carvoxime  are  mixed. 

Isonitrosodipentene  and  dextrocarvoxime  have  identical  molecular 
weights,  according  to  the  determinations  made  by  Raoult's  method. 
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The  phellandrene  from  Phellandrium  aquaticum  and  many  other 
plants  is  dextrogyrate,  but  that  from  Eucalyptus  amygdalina  is  Isevo- 
gyrate.  The  nitrites  from  the  two  isomerides  melt  at  103°,  and 
appear  to  be  identical  in  their  properties.  The  dextrophellandrene 
yields  a  Isevogyrate  nitrite,  and  the  Isevophellandrene  yields  a  dextro- 
gyrate nitrite.  An  optically  inactive  modification  is  obtained  by 
mixing  the  nitrites  in  equal  quantities.  W.  C.  W. 

Terpenes  and  Ethereal  Oils.  By  0.  Wallace  and  E.  Gild- 
MEiSTER  {Annalen,  246,  265 — 284). — Gineolic  acid,  CioHieOs,  is  pre- 
pared by  oxidising  cineol  with  potassium  permanganate.  The  filtered 
solution  is  evaporated  to  dryness  and  the  residue  extracted  with 
alcohol,  which  dissolves  out  potassium  cineolate,  from  which  the  acid 
is  easily  isolated.  Gineolic  acid  is  soluble  in  70  parts  of  water  at  15°, 
and  in  15  at  100°.  It  is  more  soluble  in  warm  alcohol  and  ether. 
The  calcium  salt,  CaCioHuOs  4-  4H2O,  is  insoluble  in  boiling  water, 
but  dissolves  slowly  in  cold  water.  The  ethyl  salt  boils  at  155° 
nnder  11  mm.  pressure.  Gineolic  acid  melts  at  196°  with  decompo- 
sition. On  oxidation  with  potassium  permanganate,  it  yields  oxalic 
and  carbonic  acids. 

The  oil  of  Eucalyptus  amygdalina  contains  cineol  and  phellandrene. 
It  is  laevogyrate,  boils  between  165 — 180"",  and  its  sp.  gr.  is  0*855 
at  18°.  This  phellandrene  is  a  physical  isomeride  of  the  phellandrene 
contained  in  Phella.ndrium  aquaticum  (see  preceding  Abstract).  The 
hydrocarbon  eucalyptene  from  Eucalyptus  globulus  is  identical  with 
dextropineue.  W.  G.  W. 

Chemistry  of  Buchu  Leaves.  By  Y.  Shimoyama  (Arch.  Pharm. 
[3],  26,  403 — 417). — Fliickiger  obtained  from  the  oil  of  buchu  leaves 
a  peculiar  compound,  described  under  the  name  of  diosphenol ;  it 
forms  colourless  crystals  belonging  to  the  monoclinic  system,  which 
can  be  obtained  several  centimetres  long  by  sublimation.  It  is  easily 
soluble  in  alcohol,  less  so  in  ether,  and  scarcely  at  all  in  water.  Its 
solutions  are  neutral.  Diosphenol  dissolves  in  concentrated  sulphuric 
acid ;  on  saturating  the  solution  with  barium  carbonate  and  evapo- 
rating the  filtrate,  a  little  amorphous  barium  salt  is  obtained. 
According  to  Spica,  diosphenol  is  an  oxycamphor  of  the  composition 
CioHieOa ;  the  author's  results  confirm  this.  Methijldiosphenol, 
obtained  by  the  action  of  potassium  hydroxide  and  methyl  iodide  on 
diosphenol,  is  a  colourless  liquid  which  boils  at  232 — 235°,  and  has 
a  sp.  gr.  of  0*985  at  15°.  It  is  easily  soluble  in  alcohol  and  ether,  but 
not  in  water.  Its  composition  is  GioHjsOaMe.  The  corresponding 
e^%Z-compound  is  also  a  colourless  liquid  insoluble  in  water,  easily 
soluble  in  alcohol  and  ether,  of  sp.  gr.  0*967  at  15°.  Boiling  point 
270 — 272°.  Acetyldiosphenol  is  obtained  by  mixing  diosphenol  with 
anhydrous  sodium  acetate  and  excess  of  acetic  anhydride,  and 
heating  at  145°  in  a  closed  tube.  The  rectified  product  is  a  colour- 
less, odourless  liquid  which  boils  at  269 — 270°,  although  not  with- 
out decomposition.  Sp.  gr.  1*032  at  20° ;  easily  soluble  in  alcohol 
and  ether  but  not  in  water.  The  compound  is  neutral,  but  after 
rectification  has  an  acid  reaction. 

vol.  liv.  4  I 
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Lono^  digestion  of  diosphenol  with  alcoholic  potash  partly  con- 
verts it  into  diolic  acid;  this  is  separated  from  the  liquid  residue 
in  the  retort  by  the  addition  of  hydrochloric  acid,  dissolved  in 
ammonium  carbonate,  treated  with  animal  charcoal,  and  precipitated 
with  acid.  Diolic  acid  forms  white,  crystalline  needles  ;  its  aqueous 
solution  has  an  acid  reaction  ;  it  neutralises  strong  bases  and  liberates 
carbonic  anhydride  from  carbonates.  It  melts  at  96 — 97°,  volatilises 
slowly  on  the  water-bath,  and  decomposes  when  heated  strongly, 
evolving  a  menthol-like  odour.  It  is  soluble  in  122' 7  parts  of  water 
at  18°,  and  in  82  parts  at  100° ;  easily  soluble  in  alcohol,  ether,  chloro- 
form, benzene,  and  carbon  bisulphide.  Its  composition  is  CioHigOa  + 
H2O.  The  barium  salt,  (CioHi703)2Ba  +  SHaO,  is  soluble  in  67-89  parts 
water  at  17*5°  and  19" 7  parts  at  100°,  and  also  in  alcohol.  Over  sul- 
phuric acid,  it  gradually  loses  its  water  of  crystallisation.  The  white, 
amorphous  silver  salt,  CioHnOaAg,  rapidly  blackens  on  exposure  to  the 
light.  It  is  scarcely  soluble  in  water  even  at  100°.  The  sodium  and 
ammonium  salts  are  amorphous.  The  calcium  and  magnesium  salts 
are  white,  amorphous  powders  insoluble  in  water,  whilst  the  strontium 
salt  is  easily  soluble.  The  copper  salt  is  light-brown,  the  iron  salt  red- 
brown;  both  are  only  slightly  soluble  in  water.  Diosphenol  when 
fused  with  potassium  hydroxide  yielded  an  acid  agreeing  in  every 
particular  with  diolic  acid,  but  melting  at  86°,  that  is  10°  lower ; 
attempts  to  raise  the  melting  point  of  the  new  acid  by  recrystallisation 
were  unsuccessful. 

Reduction  of  diosphenol  in  alcoholic  solution  by  means  of  sodium 
amalgam  gave  an  oily  substance,  which  was  dissolved  in  aqueous 
ether  and  treated  with  sodium  to  reduce  the  diosphenol  still 
remaining  nnacted  on.  The  solution  was  then  allowed  to  evapo- 
rate, when  an  oily  liquid  permeated  with  crystals  was  left.  The 
crystals,  prismatic  in  form,  melt  at  159°,  are  odourless,  sparingly 
soluble  in  alcohol  and  ether,  and  the  alcoholic  solution  does  not  give 
the  dirty-green  coloration  with  ferric  chloride  solution  which  dios- 
phenol does.  Its  composition  is  CioHigOa,  and  must  be  considered  as 
the  diol  alcohol.  The  oily  compound  occurring  with  these  crystals 
is  probably  CioHigO,  the  principal  component  of  buchu  oil,  according 
to  Fliickiger,  and  described  by  Spica  under  the  name  of  diosmele- 
optene.  Diosphenol  dissolved  in  carbon  bisulphide  and  treated  with 
bromine  gives  fine  yellow  crystals  of  the  composition  C,oHuBro02 ; 
these  melt  at  43°,  and  are  soluble  in  alcohol  and  ether,  but  not  in 
water.  J.  T. 

Apiole.  By  J.  Ginsberg  (Ber.,  21,  2514 — 2516  ;  compare  this  vol., 
p.  722), — Trihroma.piole^  Ci2HuBr304,  is  prepared  by  slowly  adding 
bromine  (2  parts)  dissolved  in  carbon  bisulphide  to  a  cooled  solution 
of  apiole  (1  part)  in  carbon  bisulphide.  The  crystalline  mass  obtained 
by  evaporating  the  carbon  bisulphide  is  washed  with  dilute  alcohol 
and  recrystallised  from  absolute  alcohol,  from  which  it  separates  in 
flat  needles  melting  at  88 — 89°.  It  is  readily  soluble  in  most  solvents 
except  water.     The  solution  in  strong  sulphuric  acid  is  violet. 

Tribromisapiole,  Ci2HnBr304,  is  prepared  in  a  manner  similar  to  the 
compound  just  described,  except  that  glacial  acetic  acid  is  used  as  the 
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solvent.  It  crystallises  from  glacial  acetic  acid  in  colourless,  lustrous 
plates,  melts  at  120°,  and  resembles  its  isomeride  in  solubility. 

A  chlorine-derivative  of  the  formula  C12H12O4CI2,  or  C12HUO4CI2,  was 
obtained  by  boiling  a  solution  of  isapiole  in  benzene  with  phosphorus 
pentachloride  :  it  crystallises  in  small  prisms.  No  crystalline  chlori- 
nated compound  could  be  obtained  from  apiole. 

When  the  nitro-derivative  of  apiole,  previously  described,  is  dissolved 
in  20  parts  of  bromine,  the  compound  CioH8Br402  is  formed.  This 
crystallises  from  absolute  alcohol  in  thin  plates  of  a  silvery  lustre, 
melts  at  159°,  and  is  soluble  in  the  usual  solvents,  except  water. 
Isapiole,  when  oxidised  with  manganese  peroxide  and  sulphuric  acid, 
yields  an  acid  melting  at  250°,  not  identical  with  that  obtained  by 
Ciamician  and  Silber.  N.  H.  M. 

Methysticin.  By  D.  Davidoff  (/.  Buss.  Chem.  Soc,  1887,  522 — 
523). — The  author  has  studied  the  properties  of  methysticin  from  the 
root  of  Kawa-Kawa,  or  Macropiper  methysticum,  and  some  of  its 
derivatives.  It  melts  at  138 — 139°,  and  has  the  formula  CieHigOs.  The 
diacetyl-derivative,  C20H22O7,  melts  at  122 — 123°,  the  dibenzoyl- com- 
pound, C30H26O7,  melts  at  148°,  the  hydrate  CgHioOa  melts  at  158 — 159°, 
the  ethyl  ether,  CgHgEtOs,  melts  at  99 — 100°,  benzoylmethysticic  acid, 
C15H14O4,  melts  at  122°,  and  the  amido-compound  C8H11NO2,  forms 
yellow  crystals.  B.  B. 

a-7-Dimethylparatoluqmnoline.  By  W.Pfitzinger  (J.pr.  Chim. 
[2],  38,  40 — 48). — tx-^-Dimethylparatoluquinolinej 

CeH3Me<_^.^^^^>, 

is  prepared  as  follows  : — A  mixture  of  30  grams  of  paraldehyde  with 
40  grams  of  acetone  is  saturated  in  the  cold  with  hydrogen  chloride, 
kept  for  about  12  hours  in  a  freezing  mixture,  then  poured  into  a 
mixture  of  65  grams  of  paratoluidine  with  130  grams  of  fuming  hydro- 
chloric acid  and  heated  for  6  to  8  hours,  the  whole  being  frequently 
shaken ;  the  product  is  diluted  with  water,  boiled  to  expel  neutral 
compounds,  saturated  with  alkali  and  distilled  with  steam.  The 
mixture  of  bases  in  the  distillate  is  dissolved  in  alcohol,  precipitated 
with  an  alcoholic  solution  of  picric  acid,  the  picric  compound  decom- 
posed with  soda,  and  the  free  base  distilled  with  steam. 

It  is  sparingly  soluble  in  water,  and  separates  from  the  hot  acjueous 
solution  in  the  form  of  an  oil  which  solidifies  to  slender,  colourless 
needles  melting  at  63 — 64°.  The  crystals  contain  water  which  they 
lose  in  a  desiccator  but  absorb  again  on  exposure  to  the  air.  It  is 
readily  soluble  in  alcohol,  ether,  benzene,  acetone,  chloroform  and 
light  petroleum,  and  crystallises  from  50  per  cent,  alcohol  in  needles 
which  probably  contain  alcohol.  The  anhydrous  base,  which  is  some- 
what difficult  to  obtain,  boils  at  277 — 278°,  and  on  cooling,  the 
greater  portion  solidifies  to  a  mass  of  deliquescent  plates  which  after 
exposure  to  the  air  melt  at  63—  64°.  It  has  a  sweetish  smell,  a  sharp, 
bitter  taste  and  is  not  acted  on  by  nitrous  acid. 

The    sulphate,    Ci2Hi3N,H2S04  +  HgO,    crystallises     from    boiling 
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alcohol  in  colourless  needles  or  large,  rhombic  forms  whicli  lose  their 
water  at  100 — 110°.  The  anhydrouB  salt  is  readily  soluble  in  water  but 
only  sparingly  in  cold  alcohol,  and  melts  at  221 — 222^"  when  heated 
quickly.  The  hydrochloride,  Ci2Hi3N,HCl  +  2H2O,  crystallises  in 
colourless  needles,  loses  its  water  at  100 — 110°,  and  is  very  readily 
soluble  in  alcohol  and  hot  water.  It  does  not  melt  when  heated  to 
240°.  The  platinochloride,  2Ci2Hi3N,H2PtCl6  -I-  2H2O,  forms  bright- 
yellow  needles,  and  is  very  sparingly  soluble  in  water,  but  almost 
insoluble  in  alcohol  and  ether.  It  loses  its  water  at  125 — 180°  ;  the 
anhydrous  salt  is  hygroscopic.  The  dichromate,  2Ci2Hi3N,H2Cr207, 
crystallises  from  hot  water  in  long,  red  needles,  is  sparingly  soluble 
in  cold  water,  and  decomposes  gradually  above  150°.  The  picrate^ 
Ci2Hi3N,C6H3N307,  crystallises  from  hot  alcohol  or  hot  acetone 
in  greenish-yellow  needles  which  melt  at  200 — 201°  if  heated 
quickly. 

The  methiodide, '  CizHisNiMel  4-  H2O,  prepared  by  dissolving  the 
base  in  methyl  iodide,  crystallises  from  hot  water  in  slightly  coloured, 
shining  needles,  which  lose  their  water  at  100 — 110°  and  melt  at 
225 — 226°  when  heated  quickly.  It  is  readily  soluble  in  alcohol  and 
water,  but  insoluble  in  ether.  Compare  Combes  (Compt.  rend.,  106, 
142—145;  this  vol.,  p.  504).  F.  S.  K. 

A  ;3-Lactone  of  the  Quinoline  Series.  By  A.  Einhorn  and 
P.  Lehnkering  (Annalen,  246,  160— 179).— The  best  yield  of 
qui nolyl acrylic  acid  is  obtained  by  the  action  of  alcoholic  potash  or 
soda  on  the  condensation  product  of  chloral  and  quinaldine,  trichlor- 
a-hydroxypropylquinoline,  C9NH6-CH2-CH(OH)-CCl3.  250  grams  of 
a  20  per  cent,  solution  of  potassium  hydroxide  in  alcohol  and 
50  grams  of  the  condensation  product  are  brought  into  a  flask  of 
5  litres  capacity.  The  mixture  is  placed  on  the  water-bath.  As  soon 
as  a  lively  reaction  begins,  the  flask  is  removed  and  the  contents  are 
agitated.  The  heat  produced  by  the  reaction  causes  the  greater 
part  of  the  alcohol  to  evaporate  and  potassium  quinolyl  aery  late 
remains  in  solution.  The  free  acid  is  prepared  from  the  potassium 
salt  in  the  usual  way  by  decomposition  with  hydrochloric  acid. 

Trichloropropenylquinoline,  C9NH6-CH!CH2*CCl3,  is  prepared  by 
gradually  adding  phosphorns  pentachloride  to  trichlor-a-hydroxy- 
-propylquinoline  and  chloroform  and  heating  the  mixture.  The 
cliloroform  is  removed  by  evaporation  and  the  residue  is  poured 
into  water.  On  recrystallisation  from  ethyl  acetate,  the  trichloro- 
propenylquinoline forms  prismatic  plates  which  melt  at  145°. 

Quinolylacrylic  acid  dissolves  in  acetic  acid  saturated  with  hydrogen 
bromide.  The  operation  is  carried  on  in  sealed  tubes  at  100°. 
On  cooling,  the  solution  deposits  crystals  of  the  hydrohromide  of 
quinolyl- fi-lromopropionic  acid,  C9NH6-CHBr-CH2-COOH,HBr.  This 
compound  is  decomposed  by  alkaline  carbonates,  yielding  quinolyl- 
/3-lactic  acid  and  the  corresponding  lactone  if  the  solution  is  cold,  or 
quinolylethylene    with    a    hot   solution.      The    lactone    of   quinolyl- 

CH 

y3-hydroxypropionic     acid,     C9NH6-CH<_q2>CO,     crystallises     in 

needles,  melts  at  83°  and  decomposes  at  100°.     It  is  soluble  in  abso- 
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lute  alcohol,  benzene  and  ether,  and  forms  crystalline  salts  with 
picric,  hydrochloric,  and  sulphuric  acids.  It  is  converted  into  the 
quinolyl-yS-lactic  acid  by  the  action  of  caustic  alkalis,  and  into  the 
corresponding  amide  by  the  action  of  alcoholic  ammonia. 

Quinolylethylene,  CgNHe'CHICHo,  is  an  oily  liquid  volatile  in  a 
current  of  steam  and  slightly  soluble  in  water.  The  platinochloride^ 
(CiiH9N)2,H2PtCl6  +  4H2O,  forms  orange-coloured  needles  and  melts 
at  186 — 187°.  The  aurochloride,  CnHgNjHAuCli,  crystallises  in 
yellowish-red  needles.     It  melts  at  158 — 159°. 

A  solution  of  the  hydrobromide  of  quinolyl-/3-bromopropionic 
acid,  in  excess  of  ammonia,  deposits  quinolyllactamide, 

C9NH6-CH(OH)-CH2-CON'H2, 

in  white  crystals.  The  base  melts  at  151 — 152°.  By  boiling  with 
hydrochloric  acid,  it  is  converted  into  the  hydrochloride  of  quinolyl- 
fi-lactic  acid,  C9NH6-CII(OH)-CH2-COOH.  This  salt  crystallises  in 
thick  prisms  and  melts  at  187 — 188°.    The  plat Inochloridej 

(C,2Hn03N)2,H,PtCl6, 

forms  yellowish-red  prisms.  It  melts  at  218°  with  decomposition. 
Quinolyllactic  acid  is  obtained  in  large,  colourless  prisms  by  covering 
the  acid  with  hot  chloroform,  then  adding  methyl  alcohol  until  the 
acid  dissolves,  and  evaporating  the  solution.  The  acid  melts  at  176° 
and  is  soluble  in  methyl  alcohol,  ethyl  alcohol,  and  ethyl  acetate.  The 
sodium  salt  exists  as  a  jelly  and  also  as  a  crystalline  powder.  The 
metJiyl  salt  melts  at  62°,  crystallises  in  transparent  prisms,  and  dis- 
solves in  benzene,  alcohol,  and  ethyl  acetate.  W.  C.  W. 

Opianic  Acid.  By  A.  Bistrzycki  (Ber.,  21,  2518— 2524).— Di- 
phenylhydrazonopianic  acid,  C22fl2oN^304,  is  obtained  by  adding  an 
aqueous  solution  of  diphenylhydrazine  hydrochloride  (1  mol.)  con- 
taining a  trace  of  hydrochloric  acid  to  a  concentrated,  boiling  aqueous 
solution  of  opianic  acid  (1  mol.)  and  sodium  acetate  (1  mol.),  and 
boiling  the  mixture  for  a  few  minutes.  It  forms  yellow  crystals, 
melts  at  171 — 172°,  dissolves  readily  in  hot  alcohol,  chloroform, 
acetone  and  benzene,  but  is  almost  insoluble  in  light  petroleum. 
Dilute  alkali  solutions  dissolve  it  readily.  The  calcmm  salt  with 
8  mols.  H2O  crystallises  in  plates. 

Biphenylhydrazonenitropianic  acid,  C22H19N3O6,  is  prepared  in  a 
manner  similar  to  the  opianic  acid  derivative,  except  that  twice  the 
amount  of  sodium  acetate  is  used  ;  it  crystallises  in  small,  lustrous, 
orange-coloured  prisms,  melts  at  217°,  dissolves  readily  in  hot  acetone, 
chloroform,  glacial  acetic  acid  and  alcohol,  sparingly  in  benzene 
and  ether,  and  is  insoluble  in  light  petroleum.  The  calcium  salt  forms 
red,  microscopic  needles. 

Opianylhydrazohenzene,  C22H2oN'204,  is  formed  when  hot,  con- 
centrated alcoholic  solutions  of  opianic  acid  and  hydrazobenzene  are 
mixed  and  boiled  for  a  few  minutes.  It  crystallises  in  white  plates, 
melting  at  186 — L88°,  and  is  rather  soluble  in  hot  alcohol,  acetone, 
and  chloroform,  almost  insoluble  in  ether  and  light  petroleum. 

JBenzidylopianic    acid,    C32H28N2O8,    obtained    from    opianic    acid 
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(2  mols.)  and  benzidine  (1  mol.),  crystallises  in  microscopic  needles, 
is  almost  insoluble  in  the  usual  solvents,  and  does  not  melt  at  230^ ; 
it  can  be  crystallised  from  boiling  nitrobenzene.  Hot  soda  solution 
dissolves  it  readily. 

Opiancarbamide,  C11H12O5N2,  crystallises  in  groups  of  needles,  melts 
at  259°  with  decomposition,  dissolves  sparingly  in  hot  alcohol,  and  is 
almost  insoluble  in  other  solvents.  Hot  aqueous  sodium  carbonate 
and  cold  potash  dissolve  it  readily. 

Toluyleneopiamine,  prepared  from  opianic  acid,  metaparabenzylene- 
diamine  hydrochloride  and  sodium  acetate,  crystallises  in  small 
needles,  melts  at  242 — 243°,  dissolves  rather  readily  in  boiling  glacial 
acetic  acid,  acetone,  and  chloroform,  but  is  almost  insoluble  in  water, 
cold  alcohol,  and  benzene.     Acids  and  alkalis  dissolve  it  readily. 

N.  H.  M. 

Isatropylcocaine.  By  C.  Liebermann  (Ber.,  21,  2342 — 2355; 
compare  Hesse,  Abstr.,  1887,  1126). — An  alkaloid  which  the  author 
names  isatropylcocaine  is  present  in  the  mixture  of  amorphous 
alkaloids  obtained  as  a  bye-product  in  the  preparation  of  cocaine. 

Isatropylcocaine,  C19H23NO4,  is  prepared  in  the  pure  state  as 
follows :  the  yellow,  sticky,  amorphous  mixture  is  dissolved  in 
hydrochloric  acid  and  the  filtered  solution  extracted  with  ether. 
The  extract  contains  considerable  quantities  of  benzaldehyde.  The 
solution  is  freed  from  ether  by  means  of  a  stream  of  air  and  the  base 
precipitated  fractionally  with  alkali.  It  is  then  obtained  in  the 
form  of  a  white,  chalky,  amorphous  powder,  the  quantity  of  which  is 
about  70  per  cent,  of  the  crude  material.  The  middle  fractions  are 
dissolved  in  hydrochloric  acid,  again  fractionally  precipitated  with  soda, 
extracted  with  light  petroleum  to  remove  traces  of  cocaine,  and  dried 
in  a  stream  of  air  for  several  days  at  the  ordinary  temperature,  and 
finally  at  45°. 

The  alkaline  filtrate  from  the  alkaloid  contains  ecgonine,  the 
quantity  of  which  is  from  1  to  2  per  cent,  of  the  crude  material. 

Isatropylcocaine  is  very  similar  to  cocaine,  but  both  the  base  and 
its  salts  are  amorphous,  and  the  former  is  not  so  readily  soluble  in 
ammonia  and  light  petroleum  as  cocaine.  It  is  easily  soluble  in 
cold  alcohol,  ether,  benzene,  and  chloroform,  but  only  very  sparingly 
in  light  petroleum,  and  in  all  cases  a  resinous  mass  is  obtained  when 
the  solvent  is  evaporated.  It  begins  to  soften  at  65°,  but  has  no 
definite  melting  point;  at  90 — 100°  it  loses  water  slowly,  and  at  120° 
it  turns  brown  and  is  gradually  decomposed.  All  the  salts  are 
amorphous  and  soluble  in  water.  Picric  acid  produces  a  yellow, 
chromic  acid  an  orange,  and  potassium  permanganate  a  violet  pre- 
cipitate, which  changes  to  brown.  The  chlorides  of  mercury,  tin, 
gold,  and  platinum  and  most  of  the  usual  reagents  for  alkaloids  also 
give  amorphous  precipitates.  The  alcoholic  solution  does  not  show 
an  alkaline  reaction  with  phenolphthaleiu,  and  is  dextrorotatory. 

The  base  is  a  powerful  poison,  but  its  action  is  not  similar  either 
to  that  of  cocaine  or  atropine  ;  the  symptoms  of  poisoning  sometimes 
observed  after  the  administration  of  impure  cocaine  may  be  due  to 
this  alkaloid. 

Methyl   chloride  is  evolved  when   the  base  is  heated  with  con- 
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centrated  hydrocliloric  acid,  and  when  boiled  with  strong  hydriodic 
acid  methyl  iodide  is  obtained,  the  quantity  of  which,  estimated  by 
Zeisel's  method,  showed  that  one  methyl-group  has  been  eliminated. 
It  is  also  decomposed,  with  separation  of  methyl  alcohol,  when  heated 
for  a  long  time  with  dilute  sulphuric  acid,  but  no  ethyl  alcohol  is 
formed.  When  boiled  for  about  an  hour  with  hydrochloric  acid, 
sp.  gr.  1"1,  it  is  decomposed  into  methyl  alcohol,  ecgoiiine,  and  isa- 
tropic  acid  in  molecular  proportion  as  in  the  following  equation : 

C19H23NO4  +  2H2O  =  CH4O  +  C9H15NO3  +  C9H8O2. 

The  product  of  the  reaction  is  filtered  and  the  two  isatropic  acids 
in  the  residue  separated  by  means  of  their  barium  salts. 

r^-Isatropic  acid,  C9H8O2,  forms  about  two-thirds  of  the  residue.  It 
crystallises  from  50  per  cent,  alcohol  in  small,  colourless  needles,  melts 
at  274°,  and  is  soluble  in  hot  glacial  acetic  acid,  but  only  very  sparingly 
in  ether,  benzene,  and  carbon  bisulphide.  The  barium  salt,  (09H7O2)2Ba, 
is  crystalline,  and  readily  soluble  in  water.  The  calcium,  copper,  and 
silver  salts  are  soluble  in  water.  The  ethyl-  and  methyl-derivatives 
are  very  readily  formed  when  hydrogen  chloride  is  passed  into  a 
solution  of  the  acid  in  the  corresponding  alcohol.  The  ethyl  salt, 
C9H7Et02,  is  insoluble  in  ammonia  and  sparingly  soluble  in  alcohol, 
from  which  it  crystallises  in  needles  melting  at  j146°.  Methyl  <y-isa- 
tropate,  C9H7Me02,  crystallises  in  plates  or  needles,  melts  at  174°,  and 
distils  at  about  300°  with  very  slight  decomposition,  but  has 
no  constant  boiling  point.  A  vapour- density  determination  in 
anthracene  vapour  showed  that  it  is  at  first  polymeric,  and  is  only 
completely  transformed  into  the  simple  molecule  after  about  half  an 
hour's  heating. 

S- Isatropic  acid,  C9H8O2,  forms  about  one-third  of  the  residue.  It  is 
more  easily  soluble  in  water  than  the  7-acid,  and  melts  at  206°. 
Neither  this  nor  the  7-acid  yields  benzaldehyde  when  oxidised  with 
potassium  permanganate  or  chromic  acid.  An  aqueous  solution  of 
the  ammonium  salt  gives  precipitates  with  calcium  chloride,  mercuric 
chloride,  and  copper  acetate.  The  barium  salt,  (C9H702)2Ba,  is 
sparingly  soluble  in  water.  The  silver  salt,  C9H702Ag,  is  amorphous 
but  becomes  crystalline  when  boiled  with  water.  The  ethyl  salt, 
C9H7Et02,  is  a  viscid  oil ;  it  has  no  constant  boiling  point,  but  after 
boiling  for  a  long  time  it  distils  at  264 — 270°,  and  condenses  to  a 
colourless,  mobile  oil.  The  methyl  salt,  C9H7Me02,  crystallises  from 
dilute  alcohol  in  prisms  or  needles,  melts  at  76°,  and  is  readily  soluble 
in  all  solvents  except  water.  A  vapour-density  determinatiopi  in 
anthracene  vapour  showed  that  it  is  at  first  polymeric,  but,  the  trans- 
formation into  simple  molecules  takes  place  much  more  quickly  than 
is  the  case  with  the  corresponding  salt  of  the  7-acid. 

The  acids  described  above  are  very  similar  in  appearance  and  solu- 
bility to  a-isatropic  acid  (Lessen,  Annalen,  138,  235),  ^-isatropic 
acid  (Fittig,  A^malen,  206,  34),  and  the  isatropic  acids  which  the 
author  has  previously  obtained  from  atropine,  but  they  are  not 
identical  with  any  of  these  compounds.  iS-Isatropic  acid  seems  to 
be  formed  when  hydrogen  chloride  is  passed  into  a  methyl  alcoholic 
solution  of  a-isatropic  acid.     Methyl  ^-isatropate  melts  at  91°. 
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The  molecular  weight  of  ^-isatropic  acid,  methyl  and  ethyl  o-isatro- 
pate,  and  methyl  and  ethyl  7-isatropate  was  determined  by  Raoult'g 
method  in  glacial  acetic  acid  solution,  and  in  all  cases  the  results 
agreed  for  the  molecular  formulas  given  above ;  the  salts  are  all  re- 
precipitated  unchanged  when  water  is  added  to  the  glacial  acetic 
acid  solution.  The  acid  filtrate  from  the  atropic  acids  (see  above) 
contains  ecgonine  and  a  very  small  quantity  of  a  complex  mixture  of 
acids  consisting  principally  of  5-isatropic  acid,  but  in  which  benzoic 
acid  was  recognised.  Anhydroecgonine  is  also  sometimes  present. 
The  quantities  of  ecgonine  and  isatropic  acids  are  approximately  in 
accordance  with  the  equation  given  above. 

Boiling  baryta  decomposes  the  amorphous  alkaloid  in  a  similar 
manner  to  hydrochloric  acid,  but  the  ecgonine  is  partially  decom- 
posed. 

Other  bases  occurring  with  cocaine  also  yield  ecgonine  when  treated 
with  acids.  The  author  has  succeeded  in  preparing  benzoylecgonine 
from  ecgonine.  F.  S.  K. 

The  Berberine  Alkaloids.  By  E.  Schmidt  and  F.  Wilhelm 
(Arch.  Pharni:  [8],  26,  329—365  ;  compare  Abstr.,  1885,  675 ;  1886, 
633,  1041;  1887,  174,  383,  505,  \0h1).—Hydrastine.  By  Wilhelm.— 
The  extract  obtained  by  treating  the  coarsely  powdered  root  of 
Hydrastis  canadensis  with  water  acidified  with  acetic  acid  at  100°,  is 
evaporated  to  a  syrup  and  excess  of  dilute  sulphuric  acid  added,  when 
berberine  sulphate  separates.  The  filtrate  neutralised  with  ammonia 
gives  a  precipitate  containing  much  hydrastine  ;  this  is  separated,  and 
on  adding  ammonia  in  excess  to  the  filtrate  a  further  precipitate  is 
produced,  which  contains  canadine.  Both  precipitates  boiled  with 
ethyl  acetate  give  solutions  which  on  cooling  deposit  hydrastine  in 
large  crystals,  somewhat  coloured,  but  rendered  pure  by  recrystalHsa- 
tion.  The  crystals  from  the  second  ammonia  precipitate  are  much 
purer  than  those  from  the  first ;  by  slow  evaporation  of  the  ethyl 
acetate  solution  they  can  be  obtained  as  large  as  walnuts.  Hydrastine 
picrate,  C2iH2iN06,C6H2(]S'02)3*OH-i-  4H2O,  is  thrown  down  as  an  amor- 
phous, yellow  precipitate,  which  is  deposited  from  its  boiling  alcoholic 
solution  in  splendid,  yellow  needles.  By  the  action  of  ethyl  iodide  on 
hydrastine  under  pressure,  a  well- crystallised  ethiodide, 

C2iH2i,N06,EtI, 

can  be  obtained  of  the  form  ooP .  coPoo  .f>QO  .  (P.poo  )^  melting  at  205°  to 
206°.  The  corresponding  chloride  could  only  be  obtained  in  a  gummy 
mass;  its  solution  was  therefore  precipitated  with  platinum  and  gold 
chlorides  respectively,  and  the  corresponding  double  salts  were  obtained 
and  analysed.  Both  are  amorphous,  the  platinochloride  being  light 
red,  melting  at  207°,  and  having  the  composition 

(C2iH2iN06,EtCl)2PtCl4, 

and  the  aurochloride  being  yellow,  melting  about  110°,  and  having 
the  composition  C2iH2iN06,EtCl,AuCl3.  Hydrastine-etJii/lammoriium 
hydroxide,  obtained  by  exactly  precipitating  the  iodine  from  hydrastine 
ethiodide   by  means   of  silver  oxide,  concentrating  the  filtrate,  and 
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allowing  to  remain  over  sulphuric  acid,  appears  as  compact,  slightly- 
coloured  crystals,  which  are  purified  by  recrystallisation  from  hot 
water.  Their  composition  is  C2iH2iN06Et-OH,  showing  that  the 
hydrastine  has  the  character  of  a  tertiary  base,  and  does  not,  as  Power 
supposed,  belong  to  the  imido-bases.  The  attempts  to  obtain  a  hydro- 
compound  by  the  action  of  nascent  hydrogen  on  hydrastine,  both  in 
acid  and  alkaline  solution,  were  unsuccessful.  The  evidence  as  to  the 
Existence  of  a  third  alkaloid,  canadine,  was  doubtful. 

Action  of  Oxidising  Agents  on  Hydrastine.  By  E.  Schmidt  and 
F.  Wilhelm. — Hydrastine,  when  treated  with  manganese  dioxide  and 
sulphuric  acid,  yields  opianic  acid  and  hydrastinine.  Oxidation  with 
platinic  chloride  gives  the  same  products.  Potassium  permanganate 
in  alkaline  solution  produces  hemipinic  and  nicotinic  acids  ;  in  acid 
solution  opianic  acid  is  produced,  as  one  of  the  authors  had  ascertained 
when  Freiind  and  Will's  publication  of  the  same  fact  first  appeared. 
The  base  formed  simultaneously  was  not  isolated,  but  by  employing 
barium  permanganate  hydrastinine  in  small  quantity  was  obtained 
along  with  opianic  acid.  Chromic  acid  yielded  the  same  two  pro- 
ducts. 

Comparing  narcotine  and  hydrastine,  E.  Schmidt  considers  that  the 
former  contains  three  methoxyl-groups,  thus :  Ci9Hi4(OMe)3N04, 
whilst  the  latter  contains  only  two,  thus:  Ci9Hi5(OMe)2N04.  Since 
the  oxidation  of  narcotine  with  manganese  dioxide  and  sulphuric 
acid  yields  opianic  acid  and  cotarnine,  and  under  the  same  conditions 
hydrastinine  gives  opianic  acid  and  hydrastinine ;  further,  as  opianic 
acid  contains  two  methoxyl-groups,  and  cotarnine  contains  one  of  these 
groups,  as  shown  by  Wright,  it  follows  that  hydrastinine  contains  no 
methoxyl-group,  and  cotarnine  may  prove  to  be  a  methylated  hydrasti- 
nine. The  author  hopes  later  to  succeed  in  converting  hydrastine 
into  narcotine.  J.  T. 

The  Acids  of  Pig's  Bile.  By  S.  Jolin  (Zeit.  physiol,  Chem.,  12, 
512 — 557). — In  a  former  paper  (see  Abstr.,  1887,  742)  it  was  shown 
that  in  pig's  bile  there  is,  in  addition  to  Strecker's  hyoglycocholic 
acid,  a  second  acid  called  /3-hyoglycocholic  acid.  These  two  acids  can 
be  separated  by  fractional  saturation  with  sodium  sulphate  of  the  bile 
from  which  the  mucin  has  been  removed.  In  the  present  paper,  after 
a  review  of  previous  researches  on  the  subject,  the  method  of  prepa- 
ration of  the  bile  and  separation  of  the  two  acids  is  described  in 
detail.  The  a-acid  (Strecker's)  is  comparatively  easily  freed  from 
impurities  ;  but  the  yS-acid  and  its  salts  are  much  more  difficult,  to 
obtain  pure.  After  a  complicated  process  of  solution  and  reprecipi- 
tation,  the  sodium  salt  of  the  y3-acid  was  prepared  fairly  free  from 
colouring  matter ;  a  crystalline  substance  of  doubtful  nature  was  next 
separated  ;  and  finally  a  number  of  only  partially  successful  efforts 
were  made  to  free  it  from  admixture  with  hyotaurocholic  acid,  and 
small  quantities  of  the  a-acid  or  its  salts.  There  are  a  large  number 
of  elementary  analyses  given  of  this  compound  in  different  stages  of 
its  purification ;  all  attempts  to  prepare  a  crystalline  compound  from  it 
were  unsuccessful.  The  concluding  pages  of  the  paper  give  a  list  of 
the  reactions  of  the  acid,  and  of  a  number  of  its  metallic  salts,  but 
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the  value  of  such  observations  seems  to  be  considerably  discounted  bj 
the  fact  that  the  material  under  investigation  is  admitted  to  be 
impure.  W.  D.  H. 

Lecithin.  By  E.  Gilson  (Zeit.  physiol  Chem.,  12,  585 — 602).— 
Diaconoff  (Gentr.  Med.  Wiss.,  1868)  regarded  lecithin  as  a  com- 
pound of  the  nature  of  a  salt  of  neurine,  which  played  the  part 
of  the  base  with  distearylglycerophosphoric  acid.  Strecker  (Annalen, 
1868),  on  the  other  hand,  considered  lecithin  as  an  ether-like  com- 
bination, the  neurine  being  united  to  the  acid  by  means  of  the 
oxygen  of  the  hydroxyl.  In  favour  of  the  latter  view,  Hundeshagen 
has  stated  that  the  neurine  salt  of  distearylglycerophosphoric  acid 
prepared  synthetically  has  none  of  the  properties  of  lecithin. 

In  the  present  research,  lecithin  was  prepared  with  great  care  from 
yolk  of  egg,  and  the  decomposition-products  of  the  action  on  it  of 
sulphuric  acid  of  strengths  varying  from  10  to  50  per  cent.,  and  also 
of  dilute  alkalis  (1  per  1000  to  5  per  cent,  sodium  hydroxide  solution), 
were  investigated.  It  was  found  that  sulphuric  acid  acts  exceedingly 
slowly  in  decomposing  lecithin,  especially  when  the  acid  employed  is 
of  the  lesser  strength  mentioned  above.  The  products  of  the  action 
are  small  quantities  of  glycerophosphoric  acid,  another  phosphorus- 
containing  substance  (distearylglycerophosphoric  acid  ?),  and  free 
phosphoric  acid ;  the  last-named  is  the  most  abundant.  Dilute  alkalis 
act  more  energetically  than  the  acid;  the  chief  product  is  glycero- 
phosphoric acid. 

These  results  certainly  negative  Diaconoff's  theory  that  neurine 
plays  the  part  of  a  base  in  a  combination  resembling  a  salt,  and  the 
conclusion  is  drawn  that  Strecker's  is  the  correct  view  to  take  of  the 
nature  of  lecithin.  W.  D.  H. 


Physiological    Chemistry. 


Tension  of  Oxygen  in  the  Blood,  and  in  Solutions  of  Oxy- 
haemoglobin.  By  Gr.  Hufner  {Zeit.  ]jhysiol.  Ghem.,  12,  568— 58i). 
— The  part  played  by  the  partial  pressure  of  oxygen  in  causing  the 
dissociation  of  oxyhsemoglobin  at  the  normal  body  temperature,  is  a 
problem  which  has  not  been  fully  worked  out.  Paul  Bert  has  shown 
that  the  dissociation  occurs  more  easily  at  40°  than  at  temperatures 
below  that  point.  Frankel  and  Geppert  obtained  similar  results,  and 
the  author  has  previously  shown  {Zeit.  physiol.  Ghem.,  6,  94)  that 
besides  pressure  and  temperature,  another  very  important  factor  is  the 
concentration  of  the  solution  of  oxyhsemoglobin  used.  The  present 
research  was  undertaken  not  only  with  fresh  detibrinated  blood  of  the 
ox  and  dog,  but  also  with  solutions  of  oxy haemoglobin  crystals  from 
the  ox,  which  are  more  readily  obtained  in  larger  quantities,  and  are 
also  much  more  soluble  than  the  dog's  oxyhaemoglobin  previously  used. 
The  apparatus  used  is  fully  described  and  figured.     It  consists  of  the 
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following  parts: — (1.)  A  bulb  apparatus,  in  which  the  blood  or  oxy- 
basmoglobin  solution  and  the  gases  to  be  investigated  can  be  collected 
separately,  and  subsequently  mixed  and  shaken  vigorously.  (2.)  A 
manometer  by  which  the  pi-essure  of  the  gases  before  and  after  the 
admixture  can  be  read  off.  There  are  also  means  by  which  the  gases 
can  be  analysed  ;  mixtures  of  oxygen  and  nitrogen  were  those  always 
employed.  (3.)  The  whole  apparatus  is  immersed  in  a  very  large  water- 
bath,  and  thus  the  temperature  at  which  all  the  processes  are  carried 
out  can  be  regulated  and  observed.  Barometrical  readings  are  also 
necessary  for  correcting  the  various  readings. 

A  number  of  observations  at  20°  and  35°  gave  results  which  demon- 
strated that  dissociation  occurs  more  readily  at  the  latter  temperature 
than  at  the  former.     The  following  may  be  taken  as  examples  : — 


Partial  Pressure  of  Oxygen  in  millimetres  of  Mercury. 


At  20°. 

At  35°. 

Before  shaking. 

After  shaking. 

Before  shaking. 

After  shaking. 

1 

2 
3 

42-17 
46-27 
54-77 

43  15 
46-63 
56-26 

42-38 
46-31 
54-73 

46-51 
50-73 
57-49 

A  similar  table  shows  also  that  the  volume  of  oxygen  was  increased 
by  the  vigorous  admixture  of  the  mixed  gases  with  the  solution  of 
oxyhaemoglobin  or  blood  to  a  much  greater  extent  at  35°  than  at  20°. 

Another  series  of  observations  in  which  the  temperature  remained 
approximately  constant  at  35°,  and  in  which  the  pressure  was  varied, 
showed  that  at  this  temperature  (34 — 35°)  the  limit  was  reached  when 
dissociation  of  oxyhaemoglobin  no  longer  took  place,  on  increasing 
the  partial  pressure  of  oxygen  to  62 — 82  mm.  of  mercury  j  this  corre- 
sponds with  about  300  mm.  of  atmospheric  pressure. 

The  same  figure  approximately  was  obtained  whether  the  oxyhsemo- 
globin  was  used  in  a  pure  condition  dissolved  in  a  01  per  cent,  solu- 
tion of  sodium  carbonate,  or  whether  fresh  defibrinated  blood  was 
employed.  The  solution  in  the  former  case  contained  6  to  8  per  cent, 
of  oxyhaemoglobin. 

One  would  naturally  expect  that  at  higher  temperatures,  for  instance 
in  the  blood  during  fever,  the  conditions  under  which  oxyhaemoglobin 
is  dissociated  would  be  different ;  but  for  healthy,  warm-blooded 
animals,  a  fall  in  atmospheric  pressure  to  below  300  mm.  of  mercury 
would  be  for  physico-chemical  reasons  exceedingly  perilous ;  such  a 
pressure  would  be  attained  at  a  height  of  5500  metres. 

W.  D.  H. 

Uric  Acid  in  the  Urine  of  Herbivora.  By  F.  Mittelbacr  (Zeit. 
physiol.  Ghem.,  12,  463 — 466). — No  data  existing  as  to  the  occurrence 
of  uric  acid  in  the  urine  of  herbivorous  animals,  a  number  of  specimens 
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of  such  urine  were  examined  with  the  following  resnltp,  Ludwig's 
method  of  separating  uric  acid  being  employed. 

Urine  of  Oxen. — Twenty-three  specimens  were  examined ;  they 
varied  in  sp.  gr.  from  1"033  to  1*0425,  and  as  a  rule  the  reaction  was 
strongly  alkaline.  Phosphoric  acid  was  present  in  12,  and  absent  or 
nearly  so  in  11  cases.  Uric  acid  was  also  present ;  in  six  cases  in 
which  a  quantitative  analysis  was  made,  the  quantity  present  varied 
from  8  to  45  milligrams  per  100  c.c.  of  urine.  In  the  urine  of  seven 
cows,  the  results  were  similar ;  the  sp.  gr.  was,  however,  less  (1'005 — 
1-011). 

Urine  of  Sheep. — Seven  specimens  were  examined;  the  sp.  gr. 
varied  from  1*010  to  1"0425 ;  the  reaction  was  alkaline ;  uric  acid  was 
present ;  phosphoric  acid  was  present  in  traces  in  two  cases  only. 

Urine  of  Horses. — Five  specimens  were  examined ;  all  gave  an 
abundant  sediment  of  calcium  carbonate  ;  all  were  strongly  alkaline, 
and  had  an  average  sp.  gr.  of  1*045.  Uric  acid  was  present,  and 
phosphoric  acid  absent  in  all  the  specimens. 

Urine  of  Pigs. — Nine  specimens  were  examined ;  the  results  were 
somewhat  different  from  the  preceding,  the  pig  being  omnivorous ; 
the  reaction  was  acid  ;  the  sp.  gr.  1*006 — 1"032;  phosphoric  acid  was 
present  in  all  cases ;  so  also  was  uric  acid  (3 — 30  milligrams  per 
100  c.c.  of  urine).  W.  D.  H. 

Influence  of  Atropine    on    Salivary  Secretion.     By  J.  N. 

Langley  (J.  Physiol.,  9,  55 — 64). — Atropine  when  administered  to 
animals,  causes  a  stoppage  of  the  secretion  of  saliva ;  stimulation  of 
the  nerves  going  to  the  glands  no  longer  causes  the  formation  of 
saliva  to  take  place.  In  a  normal  condition,  stimulation  of  different 
nerves  causes  the  formation  of  saliva  of  different  kinds,  differing,  that 
is  to  say,  in  the  proportion  of  solids  to  water.  From  this  and  similar 
experiments  it  has  been  concluded  that  the  different  nerve-fibres  have 
different  functions,  and  the  names,  secretory,  trophic,  and  anabolic 
have  been  applied  to  these.  In  the  present  research,  the  cat  was  the 
animal  experimented  on,  and  it  was  found  by  the  use  of  small  doses 
of  atropine  administered  succesively  that  all  varieties  of  nerve-fibre 
were  equally  and  simultaneously  paralysed.  In  other  words,  the 
phenomena  of  atropine  poisoning  give  no  indication  of  the  existence 
of  more  than  one  kind  of  secretory  nerve-fibre  in  the  chorda  tympani. 
It  is  shown  that  this  result  is  not  irreconcilable  with  the  conclusions 
arrived  at  by  Bayliss  and  Bradford  (Proc.  Boy.  Soc,  40,  203),  with 
regard  to  the  electrical  phenomena  which  accompany  secretion  in  the 
submaxillary  gland.  W.  D.  H. 

Physiological  Action  of  Borneol.  By  R.  Stockman  (/.  Physiol, 
9,  65 — 91). — The  substances  investigated  were  Borneo  camphor, 
Ngai  camphor,  and  borneol  prepared  artificially  from  oil  of  turpentine. 
These  were  contrasted  in  their  action  with  ordinary  or  laurel  camphor, 
and  with  menthol  or  peppermint  camphor. 

The  three  substances  first  named  are  identical  in  chemical  composi- 
tion, and  are  generally  known  under  the  common  name  of  borneol, 
but  they  differ  considerably  in   certain  physical   properties.      The 
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most  striking  difFerence  is  their  action  on  polarised  light ;  an  alcoholic 
solution  of  Borneo  camphor  is  dextorotatory,  that  of  Ngai  camphor 
Igevorotatory,  whilst  that  of  borneol  artificially  prepared  has  no 
action  at  all  on  polarised  light.  The  formula  of  borneol  is  doHigO, 
a  monatomic  alcohol  of  which  common  camphor,  CioHieO,  is  the 
aldehyde. 

All  three  varieties  of  borneol  produce  the  same  physiological 
effects.  A  very  complete  investigation  was  made  of  their  action  on 
the  different  systems  of  organs  in  frogs  and  in  mammals,  and  com- 
plete details  of  the  experiments  are  given.  The  following  are  the 
general  conclusions  that  are  drawn :  that  laurel  camphor,  borneol, 
and  menthol  form  a  group  of  substances  very  closely  allied  to  each 
other  in  physiological  action.  To  these  may  be  added  camphor 
monobromide,  CloHisOBr,  a  derivative  of  laurel  camphor,  the  action  of 
which  seems  to  resemble  that  of  borneol  more  nearly  than  that  of  the 
other  two  substances.  They  are  all  closely  related  to  the  alcohol 
group  in  their  physiological  effects,  menthol  approaching  the  latter 
most  nearly,  but  as  the  number  of  hydrogen- atoms  diminishes,  there 
is  an  increased  tendency  to  produce  convulsions  of  cerebral  origin. 
It  is  in  the  nervous  system  indeed  that  the  most  marked  effects  of 
these  drugs  are  manifested  ;  in  mammalia,  the  symptoms  are  almost 
entirely  cerebral,  the  spinal  cord  being  affected  much  less  profoundly; 
in  frogs,  on  the  other  hand,  the  brain  is  affected  first,  but  subsequently 
the  cord,  and  lastly  the  motor  nerves  are  paralysed.  Camphor  and 
the  essential  oils  have  long  been  used  therapeutically  in  conditions  of 
increased  spinal  excitability,  and  this  coincides  with  the  results  of 
pharmacological  investigation.  As  cardiac  stimulants,  the  modus 
operandi  of  these  drugs  is  again  closely  related  to  that  of  alcohol. 
Borneol  and  menthol  have,  however,  a  marked  effect  in  dilating 
peripheral  vessels,  which  ethyl  alcohol  has  not.  Pure  alcohol  is  not, 
however,  used  therapeutically,  but  mixed  with  different  ethers  in  the 
form  of  wines  and  spirits,  which  dilate  the  vessels  ;  the  resemblance, 
therefore,  between  ordinary  alcoholic  stimulants  and  the  camphor-group 
of  drugs  in  their  action  on  the  circulation  is  very  close. 

The  Chinese  place  an  exaggerated  value  on  Borneo  camphor,  its 
price  being  about  £5  per  lb.,  but  whether  this  is  due  to  a  superstitious 
belief  in  its  virtues,  or  to  any  real  advantage  it  has  over  ordinary 
camphor  is  diflBcult  to  determine,  and  can  only  be  decided  by  long 
clinical  experience.  Pharmacological  experiments  certainly  do  not 
show  that  it  is  markedly  different  in  its  action  from  the  other  sub- 
stances of  the  same  group.  It  is  certainly  less  irritating  locally  than 
laurel  camphor,  and  can  be  given  in  much  larger  doses  than  the  latter 
without  causing  untoward  cerebral  symptoms.  W.  D.  H. 

Action  of  Caffeine  and  Theine  on  Voluntary  Muscle.  By 
T.  L.  Brunton  and  J.  T.  Cash  (/.  Physiol.,  9,  112—136).  This  paper 
gives  a  complete  and  detailed  account  of  experiments  of  which  a 
short  notice  has  already  appeared  (see  Abstr.,  1887,  985). 

W.  D.  H. 

Strychnine  Poisoning.  By  R.  W.  Lovett  (/.  Physiul,  9,  99 — 
111). — There  is   a  marked  affinity  on  the  part  of  certain  drugs  for 
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certain  organs,  or  rather  a  power  of  certain  organs  to  select  some 
substance  from  the  blood,  and  by  destroying  or  excreting  it,  or  storing 
it  up,  to  remove  it  from  the  circulation.  In  the  case  of  strychnine, 
the  question  arises,  does  it  exercise  its  peculiar  power  on  the  spinal 
cord  because  there  is  more  of  the  drug  present  there  than  in  the  other 
organs,  or  because  the  cord  is  more  susceptible  to  its  action  than 
muscle,  brain,  liver,  &c.  ?  In  attempting  to  find  an  answer  to  this 
question,  the  line  of  work  adopted  was  as  follows : — First,  by  the  in- 
jection of  known  amounts  of  strychnine  into  frogs  of  known  weight, 
and  by  the  observation  of  the  time  in  which  convulsions  occurred,  to 
construct  a  table  showing  the  time  that  various  amounts  of  strychnine 
require  to  produce  convulsions  in  frogs  of  known  weight.  The  table 
thus  constructed  may  be  briefly  given  thus : — 

Time  between  injection  of  drug  and  conyxilsions, 
in  minutes  per  gram  of  frog  weight. 

0'657,  average  of  13  experiments. 
1-0  „  17 

1-5  „  16 

2-05  „  8 

2-54  „  9 

The  second  step  in  the  investigation  was  to  take  equal  weights  of 
the  tissues  (liver,  muscle,  spinal  cord,  blood,  &c.)  of  frogs  poisoned  by 
strychnine,  to  rub  each  up  in  a  mortar  with  water,  and  then  to  inject 
the  tissue  thus  finely  subdivided,  by  means  of  a  hypodermic  syringe 
with  coarse  needle,  into  a  second  set  of  frogs,  which  were  again  of 
known  weight.  By  this  means,  it  was  found  that  injection  of  the 
crushed  spinal  cord  rarely  failed  to  produce  convulsions,  whilst  that 
of  the  other  organs  either  produced  no  convulsions  at  all,  or  only 
after  a  long  interval. 

Thirdly,  by  watching  the  time  that  convulsions  were  in  appearing, 
and  by  knowing  the  weight  of  the  frogs  used,  it  was  possible  by  con- 
sulting the  table  already  given  to  determine  approximately  the 
quantity  of  strychnine  in  equal  weights  of  the  various  tissues  of  the 
poisoned  frogs.  These  results  are  given  in  tables,  but  the  general 
conclusion  to  be  drawn  from  them  is  that  the  spinal  cord  has  the 
power  of  selecting  strychnine  from  the  circulation  and  of  storing  it 
up  in  its  structure.  This  may  be  of  importance  in  medico-legal 
cases,  as  it  shows  the  best  place  in  which  to  search  for  the  drug  in 
cases  of  poisoning  where  the  stomach- contents  are  not  available. 

W.  D.  H. 


Dose. 

0-0648 

mg^m. 

0-0324 

?» 

0-0216 

)» 

00162 

5) 

0-013 

>J 
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Saccharomyces    Apiculatus.     By  C.  Amthor    (Zeit.  physiol. 
Chem.f  12,  558 — 564). — Saccharomyces  apiculatus  has  been  studied  by 
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Rees,  Pasteur,  Engel,  Hansen,  and  others.  It  has  been  found  in 
the  juices  of  the  grape  and  of  other  ripe  fruits,  also  in  beer.  Hansen, 
from  his  observations  on  S.  cerevisice  and  S.  ellipsoideus,  concludes 
that  different  varieties  of  these  species  exist.  This  conclusion  is 
supported  by  the  fact  that  different  yeasts  perform  different  kinds  of 
chemical  v^ork  in  the  same  nutritive  solution  (see  this  vol.,  p.  184). 
From  the  present  research,  a  similar  conclusion  is  drawn  v^ith  regard 
to  8.  apiculatus.  The  subject  is  not  studied  from  the  morphological 
standpoint,  but  from  the  point  of  view  of  difference  in  chemical 
action. 

Must  from  ripe,  fresh  grapes  was  sterilised  and  analysed :  it  had 
the  following  composition  : — 

Sp.  gr.  at  15" 1-08234 

In  100  c.c.  at  15°— 

Extract  (Schultze's  method) 21 '87 

Invert-sugar 207216 

Acid 1-0125 

Fixed  acid 1-0083 

Volatile  acid 0*0033 

Nitrogen 0-0552 

Colour   intensity  (Stammer^s  colori- 
meter)   4-17 

Some  of  this  was  divided  into  two  parts ;  to  one  part  was  added  a 
cell  of  S.  apiculatus  from  Niedersaulheim,  and  to  the  other,  one  from 
Heilbronn.  In  some  weeks'  time,  when  the  fermentation  had  sub- 
sided, the  two  liquids  were  analysed,  with  the  following  results  : — 


In  lOa  c.c.  at  15°. 


Alcohol,  vol.  per  cent 

,,        wt.         „  .  .. .. 

Glycerol 

Extract  (Schultze) 

Invert-sugar 

Acid 

Volatile  acid  (as  acetic  acid) 

Ash 

Phosphoric  acid 

Nitrogen   

Sp.gr 

Colour  intensity 


Niedersanlheim . 


3-25 

2-58 

0-31 
16-09 
14-23 

1-06 

0-13 

0-19 

0-03 

0-04 

1  -06017 

2-5 


Heilbronn. 


-56 

•65 

•35 

•80 

-20 

-01 

•11 

-19 

-03 

-04 

•05199 

•89     ^ 


The  marked  differences  in  the  composition  of  the  two  wines 
certainly  supports  the  contention  that  varieties  of  the  yeast  employed 
exist.  If  the  total  acid  be  taken  into  account,  that  is,  in  the  solid 
residue  as  well  as  that  in  the  fluids  above  mentioned,  it  is  found  that  the 
total  acid  formed  during  fermentation  is  about  three  times  greater  than 
that  found  by  Pasteur  with  ordinary  yeast.  The  volatile  acid  contains 
but  little  acetic  acid ;  it  smells  like  coumaric  acid,  but  was  not  further 
investigated. 
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In  beer  wort,  8.  apiculatus  (Heilbronn),  caused  in  30  days  the 
formation  of  only  0*93  per  cent,  of  alcohol.  Hansen  obtained  a  similar 
result,  and  supposed  that  this  form  of  yeast  never  produces  more  than 
1  per  cent,  of  alcohol.  Jorgensen,  on  the  other  hand,  considered  that 
the  reason  lies  in  the  fact  that  S.  apiculatus  does  not  ferment 
maltose. 

Some  experiments  in  the  present  research  support  the  latter  con- 
tention. Some  of  the  wort  was  heated  with  sulphuric  acid  to  convert 
the  maltose  into  dextrose ;  the  acid  was  then  neutralised  with  calcium 
carbonate,  and  the  liquid  evaporated  to  its  original  volume,  sterih'sed, 
and  to  it  was  added  once  more  a  cell  of  the  8.  apiculatus.  After 
eight  days'  fermentation  the  percentage  composition  of  the  liquid 
was — 

Alcohol  by  volume 2*62 

„        by  weight 2*11 

Acid 0-2625 

Volatile  acid 0-0618 

That  is,  in  a  third  of  the  time  there  was  about  three  times  as  much 
alcohol  formed  as  before  treatment  with  sulphuric  acid. 

The  large  amount  of  acidity  corresponds  with  what  was  observed 
in  wine.  If  8.  apiculatus  does  not  ferment  maltose,  the  small 
quantity  of  alcohol  formed  in  the  first  case  must  have  been  derived 
from  dextrose.  Musculus  and  Gruber  (Zeit.  physiol.  CJiem.^  2,  181) 
show  that  when  diastase  acts  on  starch  it  produces  small  quantities 
of  dextrose  in  addition  to  dextrin  and  maltose. 

The  property  of  S.  apiculatus  just  referred  to  furnishes  us  with  a 
means  not  only  of  detecting  small  quantities  of  dextrose  in  presence  of 
maltose,  but  of  estimating  the  quantity  present  by  the  amount  of 
alcohol  formed.  W.  D.  H. 

Changes  occurring   in  Timothy  Grass  (Phleum  pratense). 

By  E.  F.  Ladd  {Bied.  Centr.,  1888,  574).— Four  periods  of  growth 
were  selected  in  which  to  examine  the  composition  of  Timothy  grass ; 
it  was  found  that  the  percentage  of  water  diminishes  rapidly  after 
blossoming,  as  does  also  the  woody  fibre.  As  ripening  approaches, 
sugar  decreases  and  starch  increases,  and  the  albuminoids  are  less 
digestible  during  the  later  periods  of  growth.  In  the  period  between 
blossoming  and  perfection  of  the  seed,  albuminoids  are  converted  into 
amides,  either  during  the  migration  of  albuminoids  from  the  stem  into 
the  seed,  or  else  in  conjunction  with  the  migration  and  conversion 
of  sugar  and  starch.  Consequently,  when  required  for  fodder,  it  is 
advisable  to  mow  the  grass  at  the  period  of  blossoming. 

E.  W.  P. 

Does  Grain  contain  Sugar  P  By  A.  v.  Asboth  {Bled.  Centr., 
1888,  574). — The  author  contends  that  the  methods  employed  by 
Schlosing,  Konig,  and  others  are  incorrect,  that  sugar  is  not  contained 
in  grain,  and  that  in  those  cases  where  sugar  has  been  found,  it  has 
been  produced  by  the  method  employed  for  its  detection. 

E.  W.  P. 
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The  Constituents  of  Acorns  Calamus.  By  H.  Kunz  (Arch. 
Pharm.  [3],  26,  529—536;  compare  Abstract,  1886,  895).— Calamin, 
which  was  discovered  by  Thorns,  is  stated  in  a  more  recent  publica- 
tion to  be  identical  with  niethylamine.  Guthzeit  has  also  announced 
the  discovery  of  methyl  alcohol  in  the  aqueous  distillate  from 
calamus.  Thus  we  have  ethereal  oil,  acorin,  methylamine,  and 
methyl  alcohol  given  as  integral  constituents  of  calamus;  it  still 
remains  to  be  ascertained  which  are  primary  and  which  secondary 
constituents.  From  Thorns'  investigation  it  would  appear  that  the 
ethereal  oil  is  a  decomposition-product  of  acorin.  This  author  also 
remarks  that  the  methyl  alcohol  is  derived  from  the  methylamine. 
During  Thoms'  separation  of  calamin,  he  perceived  a  distinct, 
herring-like  odour  which  is  characteristic  of  trimethylamine ;  this  in- 
duced the  author  of  the  present  communication  to  search  for  choline  in 
calamus,  in  which  he  was  successful,  as  shown  by  the  production  of 
its  hydrochloride  and  the  platinochloride,  (C5Hi3NO)2,H2PtCl6.  The 
author  further  proves  the  absence  of  methylamine  hydrochloride  in 
the  salt  residue  in  which  Thoms  claimed  to  have  found  it,  whilst 
trimethylamine  and  ammonia  were  present.  J.  T. 

Constituents  of  Lupin  Seeds.  By  Q.  Baumert  {Arch.  Pharm. 
[3],  26,  433 — 440). — The  author  gives  a  summary  of  the  results 
obtained  on  this  subject  duriug  the  past  30  years,  and  appends  a  list 
of  works  and  papers  published.  There  are  great  differences  in  the 
composition  of  seeds  of  different  varieties,  thus  Konig  gives  the  mean 
of  14  analyses  of  I/,  luteus  as  :  Nitrogenous  substances  36*52,  fat  4*92, 
ash  4-04,  cellulose  14*04,  nitrogen-free  extract  27-60;  and  the  mean 
of  8  analyses  of  L.  augustifolius  as :  Nitrogenous  substances  25'37, 
fat  4-90,  ash  302,  cellulose  12*40,  nitrogen-free  extract  41-68.  It  is 
also  known  that  the  various  seeds  do  not  all  contain  the  same 
alkaloids ;  the  constituents  of  the  yellow  lupin  (luteus)  seeds  are  best 
known.  The  aqueous  extract  of  lupin  seed  reacts  strongly  acid,  this 
being  due  mainly  to  the  presence  of  citric  acid  and  a  little  malic  acid, 
whilst  the  presence  of  oxalic  acid  is  somewhat  doubtful.  The  first 
two  acids  amount  to  about  1-92  per  cent,  of  the  dry  substance.  There 
is  less  acid  in  the  seeds  of  the  blue  lupin  (augustifolius).  Besides  the 
yellow  liquid  fat  extracted  by  ether,  Beyer  found  a  wax-like  com- 
pound soluble  in  warm  alcohol ;  both  fats  contain  phosphorus. 

The  liquid  fat  con- 
tained        C  75-700,  H  11-350,  P  0-098,  0  12-852,  Beyer. 

The   wax-  like   fat 

contained C  72-68,    H  10-84,    P  1-56,    0  14-92, 

Lupin  fat C  75-94,    H  1159,        —       0  1247,  KOnig. 

With  concentrated  sulphuric  acid,  the  powdered  seed  gives  a  red 
coloration  due  to  a  cholesterin,  which,  according  to  Schulze  and 
Barbieri,  has  the  same  crystalline  form  as  ordinary  cholesterin,  but 
melts  at  136°  to  137°  instead  of  at  145° ;  its  specific  rotatory  power  is 
[a]j)  =  —36-4.  Of  carbohydrates  neither  starch  nor  inulin  occurs  ac- 
cording to  Ludwig,  and  sugar  is  only  found  as  a  decomposition  product ; 
a  dextrin-like  substance  with  dextrorotatory  power  has  been  described ; 

VOL.  Liv.  4  m 
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this  by  the  action  of  mineral  acids  produced  a  sugar  capable  of 
reducing  Fehling's  solution.  Steiger  has  found  this  to  be  a  white 
hygroscopic  powder  of  the  composition  CeHioOg,  easily  soluble  in 
water,  almost  insoluble  in  alcohol  and  ether.  Its  aqueous  solution  is 
not  coloured  by  iodine,  diastase  has  no  action  on  it,  nitric  acid 
converts  it  into  mucic  acid,  and  by  treatment  with  acetic  anhydride 
it  takes  up  three  acetyl-groups.  The  product,  therefore,  is  not 
glucose  but  is  identical  with  galactose  from  milk-sugar,  hence  the 
carbohydrate  from  L.  luteus  is  named  galactan,  and  considered  as 
the  ^-compound  to  distinguish  it  from  a-galactan,  Muntz's  galactin 
obtained  from  lucerne.  Schulze  and  Steiger  obtained  another 
compound  from  the  same  variety  also  insoluble  in  water,  and  con- 
vertible into  galactose  by  the  action  of  boiling  acids.  This  so- 
called  paragalactin  has  the  formula  CsHjoOg,  and  yields  a  triacetyl- 
compound  which  decomposes  at  225°  without  melting,  whilst  that 
from  /3-galactan  melts  at  101 — 102°.  Besides  the  above  carbo- 
hydrates, cellulose  to  the  extent  of  12  to  14  per  cent,  occurs  in  lupin 
seeds.  The  albumin  of  these  seeds  consists  mainly  of  conglutin 
according  to  Ritthausen,  along  with  small  quantities  of  legumin  and 
a  little  vegetable  albumin.  Conglutin  and  legumin  differ  in  their 
solubility  in  salt  solution  ;  the  former  contains  18'67  per  cent,  nitrogen, 
and  the  latter  17'41.  All  lupins  probably  contain  several  alkaloids, 
amounting  to  0'04  to  0"81  per  cent.  The  author  has  found  in  yellow 
lupin  the  crystallisable  alkaloid  lupinine,  C21H40N2O2,  and  the  liquid 
lupinidiue,  CgHisN.  In  the  blue  lupin  only  a  liquid  alkaloid  has 
been  investigated  which  Hagen  has  named  lupanine ;  its  composition 
is  C15H25N2O.  Campani  has  obtained  yet  another  alkaloid  from  the 
seeds  of  L.  aTbus. 

Other  nitrogen  compounds  of  the  amide-group  have  not  been 
isolated  from  the  ungerminated  seed ;  but  after  germination  a  series 
of  compounds  produced  by  the  decomposition  of  the  albumin  has 
been  obtained  by  Schulze,  Barbieri,  and  Steiger :  asparagine  is  the 
principal  product,  and  there  are  besides  phenylamidopropionic  acid, 
amidovaleric  acid,  leucine,  tyrosine,  xanthine,  hypoxanthine,  lecithin, 
peptone,  and  arginine,  C3H14N4O2,  a  base  analogous  to  creatinine. 
Choline  also  was  detected. 

Schulze  and  Barbieri  found  a  new  glycoside  in  L,  luteus  of  the 
composition  C29H32O16  which  they  named  lupinin,  but  it  is  better 
called  lupiniin  to  distinguish  it  from  the  similarly  named  alkaloid. 
It  crystallises  in  fine  needles,  dissolves  in  alkaline  solutions  with  a 
yellow  colour,  and  on  treatment  with  acids  takes  up  2  mols.  H2O  with 
the  formation  of  lupigenin,  CnHisOe,  and  glucose.  Hot  water  also 
produces  the  reaction.  J.  T. 

Influence  of  a  Crop  or  Covering  on  the  Physical  Characters 
of  a  Soil.  By  E.  Wollnt  {Bied.  Centr.,  1888,  505— 524).— In  con- 
tinuation of  his  previous  experiments  (Abstr.,  1884,  922),  the  authoi- 
has  investigated  the  effect  on  the  amount  of  water  when  the  soil  is 
bare  or  covered  with  vegetation,  &c.  He  finds  that  soil  covered  by 
vegetation  is  drier  than  if  it  were  bare  and  unshaded,  whilst  if  it  be 
covered  by  straw,  farmyard  manure,  &c.,  it  is  moister  during  warm 
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weather  tlian  if  it  were  bare,  the  moisture  present  is  higher  the 
thicker  the  covering,  and  it  is  driest  when  there  is  a  covering  of  live 
vegetation.  It  is  consequently  an  error  to  suppose  that  land  is  kept 
moist  by  being  shaded  by  a  crop  of  potatoes,  peas,  &c.,  the  contrary 
being  the  case,  and  is  occasioned  by  the  shelter  which  the  plants 
afford  to  the  soil,  the  rain  remaining  on  their  leaves  and  there  evapo- 
rating, further,  the  dry  condition  is  assisted  by  the  transpiration  of 
water  by  the  leaves  themselves.  The  dry  condition  of  the  surface  is 
also  dependent  on  the  activity  of  growth  of  the  plants  and  their  close 
standing ;  but  when  the  surface  is  covered  by  any  dead  matter,  then 
the  state  of  affairs  is  reversed,  and  the  soil  is  the  moister  the  thicker 
the  covering;  the  amount  of  water  in  a  bare  uncovered  soil  is  a  mean 
of  the  other  two  quantities.  As  regards  the  amount  of  drainage 
water,  it  is  found  that  a  greater  quantity  passes  into  the  deeper  strata 
when  the  soil  is  bare  than  when  it  is  covered,  and  a  greater  quantity 
percolates  through  a  soil  covered  by  straw,  &c.,  than  through  a 
perfectly  bare  soil.  The  character  of  the  plants  growing  also  affects 
the  amount  of  drainage,  unmanured  allowing  of  more  drainage  than 
manured  plants,  and  when  vegetation  is  thick  and  strong  there  is  but 
little  drainage ;  the  covering  of  dead  material  only  increases  the 
drainage  so  long  as  it  is  not  more  than  about  5  cm.  thick,  beyond 
that  drainage  is  diminished.  Full  accounts  of  the  experiments  made 
and  tables  of  results  are  given.  E.  W.  P. 

Manuring  of  Clover.  By  J.  Samek  (Bied.  Centr.j  1888,  527—529). 
— On  sandy  loam,  clover  was  grown  and  manured  witfi  various  manures, 
including  basic  slag.  The  least  effect  on  the  first  cut  was  produced 
by  the  slag,  whilst  the  third  cut  was  heavier  than  that  produced  by 
any  of  the  other  manures.  Gypsum  had  no  effect.  The  increase 
produced  by  potash  salts  was  neutralised  by  the  extra  expense 
incurred.  Of  nitrogenous  manures,  blood-meal  mixed  with  super- 
phosphate was  found  to  be  the  best.  E.  W.  P. 

Manuring  with  Nitre.  By  M.  Fleischer  (Bied.  Centr.,  1885, 
525 — 527). — White  lupines,  clover,  potatoes,  &c.,  were  manured  with 
a  mixture  of  kainite,  superphosphate  and  Chili  saltpetre,  the  latter  in 
increasing  quantities.  An  increased  yield  of  the  leguminous  plants 
was  obtained,  and  the  increase  more  than  paid  for  the  extra  expenses. 
The  land  was  light.  E.  W.  P. 

Basic  Slag  as  a  Manure  for  Oats.  By  A.  Emmerling  (Bied. 
Centr.,  1888,  529 — 531). — In  the  dry  season  of  1887,  and  on  a  loamy 
soil,  excellent  results  were  obtained  from  a  mixture  of  basic  slag  and 
Chili  saltpetre  in  the  proportion  of  8  :  3.  The  superiority  of  basic 
slag  over  superphosphate  is  accounted  for  in  this  year,  by  the  action 
of  superphosphate  not  being  brought  out  fully  unless  there  is  a  fair 
supply  of  moisture.  E.  W.  P. 

Fossil  Milk.  By  V.  Stoech  (Bied.  Centr.,  1888,  566— 567).— This 
so-called  fossil  milk,  which  occurs  as  a  white,  porous  mass  in  Berg- 
thorshvol  in  Iceland,  contains  more  phosphoric  acid  than  is  found  in 
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coprolites,  &c.,  the  proportion  of  lime  and  phosphoric  acid  present 
closely  resembling  that  found  in  the  coagulnm  of  milk  in  use  in 
Iceland,  and  called  "  Skyr,"  which  is  produced  by  the  combined 
action  of  rennet  and  sour  milk.  Organic  matter  has  been  detected, 
which  reacts  with  tungstic  acid,  tannin,  and  iodine,  but  which  pro- 
duces no  results  with  Millon's  reagent  and  does  not  give  the  biuret 
reaction.  The  best  sample  contained  11  to  12  per  cent,  combustible 
matter,  whilst  the  pure  organic  matter  contained  10  per  cent,  or 
nitrogen.  Under  the  microscope,  a  tissue  consisting  of  pyrenomycetes 
was  observed.  E.  W.  P. 


Analytical    Chemistry. 


Testing  Potassium  Carbonate.  By  E.  Bohleg  (Arch.  Pharm. 
[3],  26,  541 — 542). — To  avoid  error  in  testing  potassium  carbonate 
by  means  of  silver  nitrate  solution,  the  author  recommends  the 
following  method  of  procedure  : — 

Pour  gradually  a  solution  of  0*5  gram  of  potassium  carbonate  into  a 
solution  of  3  grams  of  silver  nitrate  in  100  c.c.  of  distilled  water.  The 
precipitate  shoulji  be  pure  white,  not  yellowish.  A  further  test  may 
be  made  by  dropping  silver  nitrate  solution  not  in  excess  into  the 
carbonate  solution.  If  the  precipitate  is  now  white,  the  carbonate  also 
contains  hydrogen  carbonate.  J.  T. 

Action  of  Iodine  on  Hydrogen  Arsenide  and  Antimonide. 

By  0.  Brunn  (Ber.,  21,  2546 — 2549). — Hydrogen  arsenide  present  in 
hydrogen  sulphide  can  be  determined  by  passing  the  mixture  through 
a  tube  containing  iodine.  The  contents  of  the  tube  are  afterwards 
washed  into  a  glass,  hydrogen  sulphide  free  from  hydrogen  arsenide 
passed  through,  and  the  arsenic  sulphide  so  formed  is  determined  as 
ammonium  magnesium  arsenate,  which  is  dried  at  102 — 103°  and 
weighed.  Some  results  obtained  by  the  method  are  given,  as  well  as 
results  obtained  with  the  same  mixture  of  gases,  by  passing  the  gas 
through  a  dilute  solution  of  silver  nitrate,  and  determining  the 
arsenious  acid  by  means  of  an  iodine  solution.  The  results  show  that 
the  method  is  trustworthy.  Hydrogen  antimonide,  which  behaves 
towards  iodine  similarly  to  the  arsenide,  can  also  be  readily  determined 
by  this  method.  N.  H.  M. 

Detection  of  Poisoning  by  Caustic  Alkalis.  By  Vitali 
(Arch.  Pharm.  [3],  26,  516;  from  L'Orosi,  1888,  37).— Detection  is 
difficult,  as  the  alkali  quickly  becomes  converted  into  carbonate  or  it 
combines  with  albuminoid  substances.  If  solid  matter  such  as  flesh 
is  to  be  examined,  it  is  finely  divided  and  digested  for  24  hours  with 
8  volumes  of  alcohol,  whilst  liquids  are  evaporated  to  dryness  at 
the  lowest  possible  temperature,  and  with  a  minimum  amount  of  ex- 
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posnre  to  fhe  air.  A  little  of  the  alcoholic  extract  is  shaken  with 
merciirous  chloride,  which  blackens  in  presence  of  caustic  alkalis 
whether  free  or  combined  with  prote'id  substances.  The  black  powder 
should  disappear  on  digestion  with  nitric  acid,  otherwise  it  may  be 
due  to  sulphur  compounds.  If  a  positive  result  has  been  obtained, 
the  remainder  of  the  alcoholic  solution  is  treated  with  sulphuric  acid 
when  the  alkaline  sulphate  is  precipitated.  The  precipitate  is  dried 
and  ignited,  dissolved  in  a  little  water,  and  a  portion  is  used  to  obtain 
crystals  by  evaporation,  whilst  the  remainder  is  employed  to  deter- 
mine whether  sodium  or  potassium  is  in  question.  This  gives  only 
the  free  alkali :  to  obtain  the  alkali  combined  with  albuminoid  com- 
pound, the  residue  from  the  original  alcoholic  extract  is  extracted 
with  boiling  water,  to  this  solution,  after  being  brought  to  a  syrup,  is 
added  6  volumes  of  absolute  alcohol,  and  then  sufficient  ether  to 
precipitate  all  that  will  come  down.  If  the  precipitate  blackens 
mercurous  chloride,  caustic  alkali  combined  with  albuminoid  matter 
is  indicated.  The  nature  of  the  alkali  is  determined  by  igniting  the 
precipitate,  dissolving  in  hydrochloric  acid  and  examining  further. 
Finally,  the  alkali  in  combination  with  proteid  substances  insoluble  in 
water  is  obtained  by  extracting  the  flesh  residue  insoluble  in  alcohol 
and  water  with  dilute  hydrochloric  acid  and  proceeding  as  above. 

J.  T. 

Haycraft's  Method  of  Estimating  Uric  Acid  in  Urine.  By  A. 
'HEUUMAN-N(Zeit.physiol.  Chem.,12,  496 — 501). — Some  modifications  in 
the  details  of  Haycraft's  method  of  estimating  uric  acid  in  urine  (Brit. 
Med.  Jour.,  2,  1885,  1100)  are  suggested,  and  its  accuracy  tested  in 
comparison  with  Ludwig's  method  (Wiener  Med.  Jahrhucher,  1884). 
It  was  found  that  on  the  average,  the  results  by  Haycraft's  method 
were  0*0029  gram  per  100  c.c.  of  urine  (or  7*9  per  cent,  of  the  total 
uric  acid)  higher  than  by  Ludwig's  method.  With  solutions  of  pure 
uric  acid,  there  is  by  both  methods  a  loss  of  2  per  cent.,  and  the  ex- 
planation of  the  difference  probably  is,  that  the  ammoniacal  silver 
solution  used  by  Haycraf t  precipitates  other  substances  from  the  urine ; 
for  instance,  those  of  the  xan thin-group  in  addition  to  uric  acid. 

The  occurrence  of  sugar  or  albumin  in  the  urine  does  not  at  all 
influence  the  reactions  on  which  Haycraft's  method  depends.  This 
is  one  great  advantage  of  the  method ;  another  is  the  ease  and  rapidity 
with  which  the  analysis  can  be  made,  and  for  a  series  of  comparative 
clinical  observations  it  is  a  very  suitable  method  indeed. 

It  is  pointed  out  that  the  addition  of  sodium  hydrogen  carbonate  to 
the  urine  does  not  entirely  prevent  the  reduction  of  the  silver^  as 
stated  by  Haycraft ;  but  that  the  reduction  is  so  small  in  the  time 
occupied  by  the  analysis,  especially  if  the  filter-pump  is  used,  that  it 
may  be  disregarded.  W.  D.  H. 

Estimation  of  Uric  Acid  in  Urine.  By  F.  Czapek  (Zeit.  physiol. 
Chem.,  12,  602 — 511). — This  method  claims  to  be  even  simpler  than 
Haycraft's,  of  which  it  is  a  modification  (see  preceding  Abstract),  as  it 
does  away  with  the  use  of  the  filter-pump.  It,  however,  like  Hay- 
craft's, gives  too  high  results  when  tested  with  urine,  and  the  delicacy 
of  the  two  tests  is  about  equal. 
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With  pure  nric  acid  in  solution,  it  is  stated  to  give  results  equally 
as  good  as  those  obtained  by  Lud wig's  method  by  direct  estimation. 
This  method  is  recommended  for  use  in  clinical  work.  The  essential 
feature  is  that  a  known  quantity  of  ammoniacal  silver  solution  is 
added  to  the  urine,  the  uric  acid  being  thus  precipitated  as  silver 
urate  ;  this  is  filtered  off,  and  the  silver  is  estimated  not  in  the  pre- 
cipitate (as  in  Haycraft's  method),  but  in  a  certain  measured  propor- 
tion of  the  filtrate.  From  these  data,  the  amount  of  silver  residue  is 
obtained,  and  thus  the  amount  of  silver  and  uric  acid  in  the  precipi- 
tate. By  this  process  not  only  is  the  use  of  the  filter-pump  unnecessary, 
but  it  also  does  away  with  the  washing  of  the  precipitated  urate 
which  is  very  troublesome.  The  silver  in  the  filtrate  is  estimated  by 
warming  and  titrating  with  potassium  sulphide  or  sodium  sulphide 
solution,  the  browning  of  lead  paper  being  the  indicator  used  for 
ascertaining  the  termination  of  the  reaction.  Several  successive 
titrations  are  necessary  to  obtain  a  correct  result.  W.  D.  H. 

Densimetric  Estimation  of  Proteids.    By  Huppert  and  Zahok 

(Zeit.  physiol.  Ghem.,  12,  467 — 483). — Methods  have  been  devised  for 
the  quantitative  estimation  of  proteids  in  solution  by  means  of  multi- 
plying the  loss  in  specific  gravity  which  such  solutions  undergo  on 
the  removal  of  the  proteid,  by  a  constant  factor,  under  the  mistaken 
impression  that  the  loss  of  density  is  directly  proportional  to  the 
amount  of  proteid  removed.  In  the  case  of  grape- sus^ar  where  a 
similar  method  has  been  adopted,  Budde  (this  vol.,  p.  198)  has  shown 
that  from  its  very  nature  the  factor  is  a  variable  one  ;  and  the  first 
part  of  the  present  paper  is  devoted  to  an  algebraical  demonstration 
that  the  same  is  the  case  with  albumin  in  solution.  For  the  complete 
exposition  of  this  point,  the  original  paper  must  be  consulted.  The 
essential  facts  are,  however,  these  :  the  sp.  gr.  of  a  liquid  is  its  weight 
divided  by  its  volume ;  and  its  volume  may  be  obtained  by  dividing 
its  weight  by  its  sp.  gr.  Let  x  =  grams  of  proteid  in  100  grams  of 
solution : 

Let  -y  =  sp.  gr.  of  the  solution, 
^2  =  ,,  of  the  proteid, 
Vi  =       ,,       of  solution  minus  proteid. 

The  value  of  Vi  may  be  calculated  ;  it  is  the  weight  of  the  proteid- 
free  liquid  divided  by  its  volume,  which  is  the  volume  of  the  original 

liquid, minus  the  volume  of  the  proteid  removed  —   :    therefore 

100  ~  X 
^^  =  100  _  a.  ; 

V  Vi 

this  gives  as  the  value  of  x — 

100  V2  .  X 

X  =  -^ ?-  {v  -  t'l), 

V{V2   —    Vi) 

V  —  Viis  the  loss  of  sp.  s^r.,  and  the  fraction  —^    is    the    sup- 
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posed  constant  factor :  that  it  cannot  be  constant  is  seen  from  the 
fact  that  V  and  Vx  are  both  variable  quantities.  Experiment  also 
showed  that  ^3,  the  sp.  gr.  of  the  contained  proteid,  is  likewise  vari- 
able. If  X,  the  percentage  of  proteid,  is  known,  v^  can  be  calculated 
from  the  same  formula  as  follows  : — 

XVVi 

V2  = 


XV  —  iOO(v  —  Vi)' 

A  series  of  20  estimations  of  the  amount  of  proteid  coagulable 
by  boiling  after  adding  acid  was  made.  The  value  x  was  determined 
by  weighing  the  proteid  precipitate  and  the  specific  gravities  by 
Sprengel's  pycnometer.  The  solutions  employed  were  ascitic  fluids, 
blood  plasma,  and  solution  of  white  of  egg,  and  the  value  V2  (sp.  gr.  of 
the  proteid)  was  found  to  vary  between  1*352  and  1*405.  The 
average  of  the  20  observations  gives  V2  =  1'3747  which  may  be 
used  in  approximate  determinations.  In  connection  with  the  value  of 
V2  (sp.  gr.  of  the  proteid),  it  may  be  npted  that  it  is  influenced  by  the 
quantity  of  proteid  and  the  densi^  of  the  solvent,  Vi.  Now  it  is 
known  that  certain  salts  precipitate  proteids  in  an  unchanged  state 
when  the  concentration  of  the  salt  solution  reaches  a  certain  height, 
salt  solutions  of  small  density  do  not  precipitate  the  proteid,  but  they 
increase  its  density  ;  when  the  concentration  of  the  salt  in  solution  is 
increased,  a  point  is  at  last  reached  where  the  contraction  of  the 
proteid  becomes  so  great  that  it  is  precipitated.  The  concentration 
of  the  salt  solution  will  also  vary  with  the  salt  used. 

Tables  are  then  given  of  comparative  experiments  in  which  the 
quantity  of  proteid  was  determined  by  weighing,  and  by  calculation 
from  such  formulae  as  have  been  instanced  ;  and  it  is  shown  that  the 
densimetric  method  yields  only  approximate  results.         W.  D.  H. 

Densimetric  Estimation  of  Albumin  in  Urine.  By  H.  Zahok 
(Zeit.  physiol.  Chem,.,  12,  484 — 495). — Although  it  has  been  shown 
(see  preceding  Abstract)  that  from  the  theoretical  side  there  is  much 
to  be  urged  against  the  densimetric  method,  yet  it  is  found  in  practice, 
in  cases  where  accuracy  to  the  first  place  of  decimals  is  sufficient, 
that  the  method  is  extremely  quick  and  handy.  This  is  felt  nowhere 
so  much  as  in  estimations  of  albumin  in  urine,  and  the  following 
method  is  simple,  and  can  be  carried  out  clinically : — 

The  filtered  urine  is  mixed  with  just  so  much  dilute  acetic  acid  that 
when  it  is  boiled  all  the  albumin  is  coagulated ;  the  right  proportion 
may  be  ascertained  with  a  small  quantity  of  the  urine  in  a  test-tube 
beforehand.  On  being  filtered  from  the  coagulum,  the  filtrate  should 
give  no  cloudiness  with  acetic  acid  and  potassium  ferrocyanide.  A 
quantity  of  the  urine  is  then  placed  in  a  flask  firmly  closed  with  a 
clean  caoutchouc  stopper.  The  flask  is  hung  for  10  to  15  minutes  in  a 
large  bath,  filled  with  water  kept  boiling.  By  this  means  the  albumin 
is  precipitated.  It  is  then  filtered  off,  the  funnel  leading  through  a 
cork  with  a  hole  in  it  into  a  flask,  and  being  covered  with  a  glass 
plate.  The  density  of  the  urine  and  the  filtrate  is  then  estimated, 
not  with  a  pycnometer  (that  is  unnecessary  for  clinical  work),  but 
with  an  araoriieter  marked  to  four  places  of  decimals.     Both  fluids 
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must  be  kept  at  the  same  temperature.  This  is  best  done  by  placing 
them  in  two  cylinders,  both  immersed  in  a  large  vessel  of  water, 
which  should  be  kept  at  the  same  temperature  if  a  series  of  observa- 
tions are  to  be  made.  The  temperature  of  17*5°  will  be  found  most 
convenient.  The  difference  between  the  two  specific  gravities  is  then 
multiplied  by  400,  and  the  product  gives  the  number  of  grams  of 
albumin  in  100  c.c.  of  urine. 

A  large  number  of  illustrative  experiments  are  quoted,  in  which 
the  approximate  accuracy  of  this  simple  process  is  demonstrated. 
The   number   400   is   the   mean    in    round    numbers   of    the  factor 

— ^.     The   question    naturally   arises   why   a   constant   factor 

should  give  such  good  results  in  albuminous  urine,  when  not  only 
theoretically  but  also  in  practice  it  yields  fallacious  results  in  other 
albuminous  fluids,  such  as  the  blood,  transudations,  ^^hite  of  ^^^.^  &c. 
The  reason  is  that  the  factor  must  be  multiplied  by  the  difference 
in  the  specific  gravities.  In  pr(4fcd  solutions  (other  than  albuminous 
urine)  this  difference  varies  froWFO'0016  and  00128,  whilst  in  albu- 
minous urine  this  difference  is  much  smaller,  varying  between  0"00012 
and  0*0020,  that  is,  in  the  former  case  the  difference  is  from  six  to 
13  times  greater  than  in  the  latter,  and  therefore  so  many  times 
greater  will  be  the  error  introduced  by  the  use  of  a  constant  factor. 
In  the  case  of  urine,  this  error  may  be  neglected.  W.  D.  H. 

Biological  Test   for  Malt.      By  F.  Faulkner  and  W.  Virtue 

{Bied.  Ceni^r.,  1888,  481— 482).— A  flask  of  100  c.c.  capacity  is  half 
filled  with  distilled  water,  closed  with  cotton-wool  and  sterilised ; 
after  cooling  to  the  proper  temperature  for  mashing,  a  teaspoonfnl 
of  malt  is  introduced,  and  the  whole  is  kept  for  two  hours  at  the 
mashing  temperature  on  a  water-bath,  after  which  it  is  cooled  and 
placed  in  a  thermostat.  After  some  hours,  the  upper  liquid  beconies 
clear ;  observations  must  now  be  made  as  to  whether  the  liquid 
becomes  thick,  or  if  gas  is  evolved,  both  of  which  occurrences  are 
signs  of  decomposition.  This  process  serves  to  estimate  the  quality 
of  malt.  Comparative  experiments  must  necessarily  be  made  under 
like  conditions ;  the  higher  the  temperature  in  the  thermostat  (with 
certain  limits)  the  more  rapid  will  be  the  development  of  micro- 
organisms ;  a  concentrated  wort  decomposes  less  rapidly  than  a 
dilute  :  if  much  acid  is  present,  then  the  wort  more  readily  resists 
change,  consequently  the  acidity  should  be  reduced  before  testing; 
the  presence  of  caramelised  matter  tends  to  preserve  wort  unaltered, 
so  that  a  dark  malt  must  be  carefully  examined  for  caramel.  The 
presence  of  coombs  may  retard  or  advance  decomposition,  as  there  is 
more  or  less  of  caramelised  compounds  present.  E.  W.  P. 
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Chromium  and  Manganese  in  Fluorescent  Mixtures.      By 

L.  DE  BoiSBAUDHAN  (Gompt.  rend.,  107,  311 — 314). — Calcium  carbonate 
containing  chromiiim  oxide,  precipitated  by  ammonia,  becomes  green 
when  calcined  in  presence  of  air,  but  if  it  contains  a  trace  of  sodium 
carbonate  it  becomes  yellow.  A  similar  mixture  precipitated  by 
sodium  carbonate  becomes  green,  however,  when  strongly  heated,  if  it 
is  previously  moistened  with  hydrochloric  acid  or  ammonium  chloride. 
In  a  vacuum,  the  yellow  substance  shows  a  green  fluorescence,  but 
remains  yellow  if  the  discharge  is  not  too  intense  and  its  passage  is 
not  long  continued.  If,  however,  the  tube  is  very  gently  heated 
whilst  the  discharge  is  passing,  the  substance  becomes  green,  the 
change  taking  place  more  quickly  the  smaller  the  quantity  of  sodium 
present.     After  cooling,  the  substance  shows  a  green  fluorescence. 

When  the  yellow  mixture  is  exposed  to  the  air  for  some  time,  it  is 
converted  into  carbonate  without  change  of  colour,  but  is  no  longer 
fluorescent.  When  gently  heated  in  a  vacuum,  the  colour  changes  to 
green,  but  the  mixture  remains  non-fluorescent.  If,  however,  it  is 
strongly  heated  in  presence  of  air,  it  regains  its  fluorescent  properties. 
A  similar  mixture  containing  5  per  cent,  of  chromium  oxide  becomes 
green  when  heated  in  a  vacuum,  and  remains  green  if  kept  for 
several  months  in  an  open  vessel,  but  then  will  not  fluoresce. 

The  fluorescence  of  calcium  oxide  containing  iron  or  chromium 
cannot  be  attributed  to  the  simultaneous  presence  of  small  quantities  of 
copper.  It  would  seem,  therefore,  that  both  ferric  oxide  and  chromic 
oxide  are  active  substances  with  respect  to  calcium  oxide,  but  their 
activity  is  of  an  order  somewhat  different  from  that  of  other  substances. 
The  green  in  the  spectrum  of  the  fluorescence  of  calcium  oxide  con- 
taining iron  or  chromium  is  usually  less  intense  than  with  calcium 
oxide  alone,  but  the  difference  is  not  sufficient  to  decide  whether  the 
activity  of  iron  and  chromium  is  positive  or  negative.  Whilst, 
however,  they  have  little  effect  on  the  green,  they  are  negatively 
active  to  the  other  rays,  the  intensity  of  which  is  reduced,  and  hence 
the  colour  of  the  fluorescence  becomes  green.  C.  H.  B. 

Influence  of  Inactive  Substances  on  the  Specific  Rotatory 
Power  of  Tartaric  Acid.  By  R.  Peibram  (Monatsh.,  9,  485 — 504). — 
The  author  confirms  the  experiments  of  Landolt  (Abstr.,  1881,  257), 
and  finds  that  the  specific  rotatory  power  of  tartaric  acid  rapidly 
diminishes  when  acetone  is  added  to  the  aqueous  solution.  Alcohols 
behave  in  a  precisely  similar  manner,  those  of  highest  molecular 
weight  producing  the  greatest  change.  Solutions  originally  dextro- 
rotatory may  be  made  l^evorotatory  by  the  addition  of  butyl  alcohol ; 
whilst  isomeric  alcohols,  propyl  and  isopropyl  on  the  one  hand,  and 
trim  ethyl  carbinol  and   isobutyl   alcohol  on  the    other,   bring  about 
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practically  similar  changes.  Acetic  acid  also  lowers  the  rotatory 
power  to  sucli  an  extent  as  to  make  it  possible  to  estimate  the  amount 
of  it  present  in  aqueous  solutions  by  means  of  tartaric  acid. 

G.  T.  M. 

Transparency  of  Metals.  By  W.  Wien  (Ann.  Phys.  Ghem.  [2], 
35,  48 — 62). — This  research  was  undertaken  with  a  view  of  investi- 
gating more  fully  than  had  hitherto  been  done,  the  relation  between 
electrical  conductivity  and  optical  transparency  in  metals,  with  the 
object  of  determining  how  far  they  agree  with  Maxwell's  law. 

Maxwell's  experiments  with  gold  leaf  had  given  a  greater  trans- 
parency relatively  to  its  electrical  conductivity  than  was  consistent 
with  the  law  referred  to,  but  he  considered  the  results  open  to  some 
doubt  owing  to  defects  in  the  method  of  observation. 

The  metals  experimented  on  by  the  present  author  were  platinum, 
gold,  silver,  and  iron. 

The  intensity  of  the  beam  of  light,  both  with  and  without  a  thin 
layer  of  metal  interposed,  was  determined  by  measuring  the  change  of 
resistance  in  a  modified  form  of  bolometer  forming  one  of  the  arms 
of  a  Wheatstone  bridge.  The  bolometer  was  formed  of  silver  foil 
covered  with  lampblack  to  reduce  the  reflection  to  a  minimum,  and 
was  found  to  be  very  sensitive,  as  the  temperature  coeflBcient  of  silver 
is  a  high  one,  and  a  suSiciently  large  piece  of  the  thin  foil  could  be 
employed  to  intercept  all  the  rays  from  the  source  of  light,  without 
making  the  resistance  too  small  for  its  variations  to  be  determined 
with  accuracy. 

The  author  finds,  in  the  case  of  the  metals  experimented  with,  that 
the  absorption  is  less,  and  therefore  the  transparency  greater  than  is 
in  accordance  with  Maxwell's  law. 

Similar  results  were  obtained  for  the  dark  rays  of  the  spectrum, 
showing  that  there  was  no  better  agreement  with  Maxwell's  law  in 
the  case  of  the  longer  waves,  althongh  according  to  Maxwell's  theory, 
there  ought  to  be  a  closer  agreement  in  the  latter  case,  as  his  theo- 
retical law  would  only  be  strictly  true  for  waves  of  infinite  length. 

G.  W.  T. 

Voltaic  Balance.  By  G.  Gore  (Chem.  News,  58,  6i). — Two 
couplesof  zincor  magnesium  and  platinum  are  immersed  simultaneously 
in  two  vessels  of  distilled  water,  they  are  then  opposed  to  each  other 
through  an  ordinary  astatic  galvanometer  of  100  ohms,  or  through  a 
Thomson's  reflecting  galvanometer  of  3040  ohms  resistance,  so  as  to 
balance  one  another  and  cause  no  deflection ;  this  arrangement  is 
remarkably  sensitive  in  some  cases.  For  example :  with  a  zinc  and 
platinum  couple  and  the  astatic  galvanometer,  1  of  iodine  in  about 
3,520,970  parts  of  water,  or  1  of  hydrochloric  acid  in  about  9,388,185, 
or  1  of  chlorine  in  about  1,300,000,000,  causes  deflection,  whilst  with 
the  reflecting  galvanometer  1  of  hydrochloric  acid  in  about  23,250,000 
of  water  may  be  detected  ;  on  the  other  hand,  with  a  magnesium 
and  platinum  couple,  1  of  brominp  in  about  344,444,444  of  water,  or 
1  of  chlorine  in  about  17,612,000,000,  and  with  the  reflecting  galvano- 
meter even  more  dilute  solutions  upset  the  equilibrium. 

Laige  quantities  of  neutral  salts  are  required  to  disturb  the  balance. 
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TKe  degree  of  sensitiveness  varies  directly  with  tlie  afiSnitj,  the  dis- 
solved substance  has  for  the  positive  metal,  and  indirectly  M^ith  its 
affinity  for  the  negative  metal.  D.  A.  L. 

Electrification  of  a  Gas  by  a  Glowing  Platinum  Wire.    By 

R.  Nahkwold  {An7i.  Phi/s.  Chem.  [2],  35,  107— 121)..~In  his  former 
investigations  (ibid.,  5,  460,  and  31,  448),  the  author  found  that  a 
glowing  platinum  wire  immersed  in  atmospheric  air  gives  rise  to  an 
electrification  in  the  surrounding  air,  even  when  the  wire  itself  is  not 
electrified  by  any  external  source.  He  also  found  that  when  the  wire; 
glows  feebly,  the  electrification  is  positive,,  but  becomes  negative  when 
all  dust  particles  are  consumed  and  the  wire  is  glowing  brightly. 
He  came  to  the  conclusion  that  these  results  were  to  be  accounted 
for  by  the  burning  of  dust  particles  and  other  non-gaseous  matter  in 
the  vicinity  of  the  wire,  and  by  the  disintegration  of  the  wire  at 
higher  temperatures,  and  the  consequent  giving  off  of  charged  particles 
of  metal.  These  conclusions  are  in  conformity  with  the  results 
obtained  in  the  present  paper,  which  likewise  confirm  the  results  of 
Elster  and  Geitel  {Ann.  Fhys.  Chem.  [2],  31,  109),  that  a  feebly  glow- 
ing platinum  wire  immersed  in  atmospheric  air  becomes  negatively 
charged,  but  charges  the  air  positively. 

When  the  air  was  replaced  by  hydrogen,  similar  results  were 
obtained  when  the  gas  contained  dust  particles,  or  when  the  wire  was 
not  perfectly  clean,  but  at  higher  temperatures,  although  a  negative 
charge  was  obtained,  it  was  much  less  than  with  atmospheric  air,  and 
at  the  same  time  it  was  definitely  proved  that  the  disintegration  of 
the  wire  is  very  small  in  hydrogen  compared  with  its  amount  in 
atmospheric  air.  A  curious  result  was  observed  when  the  wire,  after 
exposure  to  the  air,  was  heated  in  an  atmosphere  of  hydrogen,  namely, 
it  was  destroyed  when  a  dull  red  heat  was  attained.  This  did  not 
occur  when  the  wire  was  left  in  the  hydrogen  for  some  time  before 
heating  it,  and  the  author  attributes  the  result  to  the  formation  af 
oxyhydrogen  gas  in  the  pores  of  the  platinum,  and  its  explosion  when 
the  wire  is  heated.  He  considers  that  the  results  of  the  investigation 
afford  further  support  to  his  former  conclusion  that  gases  are  incapable 
of  being  statically  charged  with  electricity.  Gr.  W.  T. 

Conductivity  of  Fused  Mixtures  of  Sodium  and  Potassium 
Nitrates.  By  E.  Bouty  and  L.  Poincar^  (Gompt.  rend.,  107,  332 — 
334). — The  electric  conductivity  of  fused  mixtures  of  the  two  salts 
in  widely  varying  proportions  at  temperatures  between  30()"7°  and 
346*6°  agrees  closely  with  that  calculated  from  the  known  resistances 
of  the  constituents.  In  no  case  does  the  difference  between  the 
observed  and  calculated  value  exceed  0*3  per  cent.  C.  H.  B. 

Present  Condition  of  the  Theory  of  the  Electrolysis  of  Solu- 
tions. By  F.  KOHLEAUSCH  {Elehtrotechnische  ZeitscJirift,  8,  2d8 — 265). 
— This  paper  contains  a  valuable  summary  of  the  results  of  researches 
in  electrolysis  from  the  discovery  of  the  electrolysis  of  water  by 
Nicholson  and  Carlisle  {Gilbert's  Ann.,  16,  34(})  in  1800  dowTi  to  the 
present  time. 
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The  hypothesis  of  Grothuss  (Gehlen's  Journal,  8),  propounded 
eight  years  later,  that  electrolytic  compounds  consist  of  molecules 
with  opposite  electrifications  of  their  own,  and  that  during  electrolysis 
they  are  separated  and  travel*in  opposite  directions  through  the  liquid, 
still  forms  the  essential  basis  of  all  inquiries.  This  was  first  ex- 
pressed quantitatively  by  Faraday  {Exp.  Bes.,  7th  !Ser.)  in  the  state- 
ment that  the  quantity  of  any  constituent  separated  will  be  propor- 
tional to  the  quantity  of  electricity  which  has  traversed  the  electrolyte, 
and  to  the  chemical  equivalent  of  the  constituent,  but  will  be  inde- 
pendent of  the  compound  from  which  the  constituent  is  taken.  This 
statement,  however,  is  not  strictly  true  of  the  more  complex  com- 
pounds. 

Faraday's  law  may,  from  his  own  researches,  together  with  those 
of  Soret,  Buff,  Rayleigh,  Shaw,  and  others,  be  accepted  as  an  exact 
one  with  the  exception  mentioned  above  ;  and  it  follows  that  each  of 
the  constituents  into  which  a  molecule  is  broken  up  must  retain  a 
constant  positive  or  negative  charge  throughout  its  electrolytic 
movements. 

About  20  years  after  the  statement  of  Faraday's  law,  Hittorff 
{Ann.  Phys.  Chem.,  89,  177;  98,  1  ;  103,  1  ;  106,  337)  showed  that 
while  the  constituents  into  which  each  molecule  is  divided  do  travel 
in  opposite  directions,  they  travel  with  unequal  velocities. 

The  results  of  Hittorff's  researches  point  to  the  conclusion  that  the 
water  of  the  solution  plays  no  part  in  the  decomposition,  and  that  no 
appreciable  part  of  the  conductivity  is  due  to  it.  This  is  only  a 
special  case  of  the  more  general  experimental  fact  that,  with  the 
exception  of  metals,  almost  all  liquids  which  are  good  conductors  con- 
sist of  mixtures  of  two  or  more  chemical  compounds  (F.  Kohlrausch, 
{Ann.  Phys.  Chem.,  15,  271). 

The  author  points  out  that  the  investigations  of  Buff,  Poggendorff, 
Hittorff,  von  Helmholtz,  and  others  have  made  it  quite  impossible  to 
assume  that  electrolytes  conduct  like  metals,  and  that  electrolysis  is  a 
mere  secondary  effect.  This  conclusion  is  in  agreement  with  the  fact 
that  electrolytic  conductivity  is  quite  independent  of  transparency  to 
light  and  radiant  heat  (F.  Kohlrausch,  Ann.  Phys.  Chim.  [2],  6,  29 ; 
S.  Bidwell,  B.A.  Report,  1886,  309). 

In  spite  of  this,  however,  it  is  found  that  electrolytes  obey  Ohm's 
law,  even  with  such  small  E.M.Fs.  as  ihe  millionth  of  a  volt  acting 
through  a  thickness  of  a  centimetre  of  liquid,  and  no  effects  due  to 
inertia  have  been  observed,  even  with  rapidly  alternating  currents  or 
currents  of  short  duration  (Kohlrausch  and  Hippoldt,  Ann.  Phys. 
Chem.,  138,  370 ;  Cohn,  ibid.  [2],  21,  667). 

The  author  gives  a  series  of  interesting  curves  representing  the 
conductivity  of  various  substances  in  solution,  the  molecular  strength 
of  the  solution  being  taken  as  abscissa,  and  the  corresponding  con- 
ductivity as  ordinate.  The  curves  are  all  found  to  be  of  the  same 
general  character,  rising  more  or  less  rapidly  to  a  maximum  as  the 
strength  increases,  and  then  diminishing  again.  The  curves  show 
very  clearly  that  similarity  of  chemical  constitution  carries  with  it  a 
similarity  in  the  march  of  the  conductivity.  This  similarity  in  the 
curves  is  no  loivger  observed  if  the   strengths  of  the  solutions  are 
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given  in  terms  of  the  percentage  composition  instead  of  in  terms  of 
the  chemical  equivalents,  which  gives  an  additional  proof  ot  the  fact 
that  the  chemical  equivalent  is  the  natural  unit  of  measurement  in 
electrolytic  phenomena. 

With  regard  to  the  influence  of  temperature,  it  is  found  that  sub- 
stances which  behave  in  nearly  the  same  way  at  any  given  temperature 
undergo  similar  changes  in  conductivity  when  the  temperature  varies. 
The  conductivities  of  different  solutions  are  found  to  tend  towards 
equality  as  the  temperature  increases  (F.  Kohlrausch,  Ann.  Phys. 
Ghem.  [2],  6,  191  and  196). 

In  the  case  of  sulphuric  acid,  the  curve,  after  reaching  a  maximum 
when  the  solution  contains  about  30  per  cent,  of  sulphuric  acid,  falls 
to  a  minimum  when  the  proportions  of  acid  and  water  are  such  as  to 
form  the  crystallisable  compound  H2O  -|-  H.,S04,  confirming  the  con- 
clusion that  the  conductivity  is  less  for  a  chemical  compound  than  for 
a  mixture.  It  then  reaches  a  second  maximum  and  falls  to  a  minimum 
again  when  the  solution  consists  of  pure  sulphuric  acid.  If  the 
anhydrous  acid  is  now  added  the  conductivity  again  increases  slightly, 
and  ultimately  falls  almost  to  zero.  It  is  instructive  to  note  that  the 
conductivity  of  the  pure  sulphuric  acid  is  much  less  than  that  of  the 
less  stable  compound  H2O  +  II2SO4. 

The  curve  for  sulphuric  acid  does  not  coincide  with  those  for  niti-ic 
and  hydrochloric  acids,  which  confirms  the  theory  that  the  former  is  a 
bibasic  while  the  latter  are  monobasic  acids.  When,  however,  the 
solutions  are  extremely  dilute,  the  curves  agi-ee  much  more  closely, 
from  which  it  would  appear  that  sulphuric  acid  when  very  largely 
diluted  with  water  tends  towards  the  constitution  of  a  monobasic  acid. 

There  is  found  to  be  a  distinct  connection  between  the  mechanical 
viscosity  of  solutions  and  their  conductivities,  a  series  of  salts 
arranged  in  order  of  conductivity  agreeing  in  general  with  the  series 
arranged  in  order  of  fluidity.  The  maximum  value  of  the  conductivity 
also  is  usually  attained  the  sooner,  the  greater  the  viscosity. 

A  number  of  instances  are  known  in  which  substances  continue  to 
conduct  electrolytically,  even  when  they  become  solid,  and  it  is  found 
that  very  little  effect  is  produced  on  the  conductivity  of  a  solution  by 
solidifying  it  by  the  addition  of  gelatin.  This,  however,  is  not  in 
any  contradiction  with  the  relations  between  viscosity  and  con- 
ductivity, for  viscosity  and  mechanical  rigidity  are  by  no  means 
identical,  and,  moreover,  gelatinous  bodies  are  not  homogeneous. 

In  the  case  of  solutions  of  electrolytes  with  monobasic  acids,  it  is 
found  that  every  constituent  has  a  certain  definite  speed  of  its  own, 
whatever  be  the  compound  in  which  it  occurs.  The  author  gives  the 
following  table  of  ionic  speeds  for  a  molecular  concentration  0*1 :  — 


K. 
+  51 

NH4. 

50 

Na. 
33 

Li.    Ag.    H. 
25    42    272 

Ba. 

31 

Mg. 
25 

Zn. 

24 

CI. 
-  54 

I. 

54 

NO3. 

48 

CIO3.   C2H3O2. 

43     27 

OH. 
146 

The  sum  of  the  speeds  of  the  two  constituents  of  a  salt  will  give  its 
molecular  conductivity,  that  is,  the  ratio  of  the   conductivity  to  the 
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number  of  electrolytic  molecules  in  unit  volume  of  the  solution.  The 
numbers  thus  obtained  in  various  cases  are  found  to  be  in  close 
agfreement  with  those  determined  by  direct  experiment.  As  examples 
of  the  absolute  velocities  of  the  ions,  that  of  hydrogen  is  found  to  be 
in  millimetre-seconds  0'3,  of  potassium  or  chlorine  0'06,  of  litliium 
0  028  for  a  slope  of  potential  of  1  volt,  and  a  molecular  concentra- 
tion of  O'l.  They  would  of  course  be  greater  in  more  dilute 
solutions. 

These  numbers,  of  course,  are  only  the  mean  values  of  the  com- 
ponents of  the  velocity  in  the  direction  of  the  current,  for  the  electro- 
lytic movements  cannot  be  regarded  as  being  of  such  a  nature  that 
all  the  constituents  should  have  identical  velocities  at  any  given 
moment. 

In  connection  with  the  fact  that  electrolysis  depends  on  differences 
in  the  motion  of  the  constituent  naolecules,  it  is  interesting  to  note 
that  electrolytes  which  are  good  conductors  generally  diffuse  rapidly 
in  water,  and  the  converse  also  holds,  from  which  it  follows  that 
those  substances  which  allow  great  freedom  of  motion  to  the  con- 
stituent molecules,  are  in  general  those  in  which  the  entire  molecules 
move  most  freely.  Since  electrolytes  obey  Ohm's  law,  and  since  also 
decomposition  begins  with  any  E.M.F.,  however  small,  we  cannot 
assume  that  the  molecules  are  broken  up  by  the  E.M.F.  Clausius, 
therefore,  assumed  (Ann.  Phjs.  Chem.,  101,  338)  that  in  an  electro- 
lyte a  certain  number  of  the  molecules  are  dissociated,  possibly  by 
the  action  of  the  water,  and  that  these  free  molecules  are  the  first 
which  are  acted  on  by  the  electrical  forces,  the  decomposition  then 
extending  by  interchanges  to  the  others. 

If  it  is  also  assumed  that  the  chemical  action  of  an  acid  or  other 
substance  starts,  not  from  the  molecules  in  combination,  but  from  the 
dissociated  molecules,  then  Clausius's  theory  gives  a  simple  explana- 
tion of  the  observed  relation  between  conductivity  and  rapidity  of 
chemical  action. 

The  original  paper  contains  a  large  number  of  references  to  original 
memoirs,  of  which  a  few  only  are  given  above.  For  the  others 
reference  must  be  made  to  the  original  paper,  or  to  a  translation  in 
The  Electrician,  21,  466—467  and  504-507.  G.  W.  T. 

Electrolysis  with  Alternating  Currents.  By  E,  Drechsel 
(/.  pr.  Chem.  [2],  38,  75 — 77). — The  author  complains  that 
Manoeuvrier  and  Chappuis  (this  voh,  p.  1005)  have  not  acknowledged 
his  work  on  this  subject.  The  spontaneous  detonations  which  occur 
when  water  is  electrolysed  by  alternating  currents  are  not  due  to  the 
incandescence  of  the  electrodes,  nor  need  the  latter  come  in  contact 
with  a  vessel  of  the  mixed  gases,  the  detonations  occurring  even  when 
the  electrodes  are  fully  immersed  in  the  liquid ;  the  author  attributes 
them  to  sparking.  A.  G.  B. 

Production  of  Ozone  by  the  Electric  Discharge.  By  Bichat 
and  GuNTZ  {Compt.  rend.,  107,  334 — 336). — The  ozoniser  employed 
consisted  of  a  platinum  wire,  O'l  mm.  in  diameter,  stretched  along  the 
aicis  of  a  cylinder  of  the  same  metal  through  which  passed  a  slow 
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current  of  oxygen  at  constant  pressure.  The  wire  was  connected 
with  a  Holtz  machine  and  an  absolute  electrometer,  and  the  cylinder 
was  connected  with  the  earth  and  a  galvanometer.  By  means  of  a 
Mascart's  "  Trop-plein  "  a  constant  discharge  was  obtained. 

For  the  same  intensity  of  discharge,  the  negative  effluve  produces 
10  times  as  much  ozone  as  the  positive  effluve.  If  the  discharge 
takes  place  between  a  platinum  point  and  a  disc  of  the  same  metal, 
the  difference  is  less  marked,  but  is  still  very  distinct.  This  result  is 
explained  if  it  is  assumed  that  the  production  of  ozone  is  not  a  result 
of  electrification,  but  of  a  rise  of  temperature,  since  the  negative 
discharge  is  hotter  than  the  positive. 

For  the  same  velocity  of  gaseous  current,  the  quantity  of  ozone 
produced  iBcreases  with  the  intensity  of  the  discharge  and  the 
difference  of  potential,  but  there  is  no  simple  quantitative  relation. 
At  first  the  quantity  of  ozone  formed  varies  as  the  square  of  the 
])otential ;  but  this  only  holds  good  for  potentials  up  to  20  C.Gr.S. 
Faraday's  law  does  not  apply. 

In  the  ozone  apparatus  devised  by  Berthelot,  it  is  seen  when  the 
discharge  takes  place  in  the  dark  that  the  oxygen  is  illuminated  by 
an  infinite  number  of  minute  sparks  commonly  termed  a  "  rain  of  fire," 
this  being  more  brilliant  the  lower  the  resistance.  The  quantity  of 
ozone  also  varies  with  the  resistance,  and  is  lower  the  less  brilliant, 
or,  in  other  words,  the  cooler,  the  discharge.  In  the  same  apparatus 
a  discharge  which  produces  no  sparks  produces  no  ozone.  It  is 
evident  from  these  observations  that  the  formation  of  ozone  cannot  be 
due  to  a  dielectric  polarisation  or  to  a  state  of  strain  resulting  from 
it.  In  Bertbelot's  apparatus,  the  quantity  of  ozone  formed  has  no 
relation  to  the  difference  of  potential  between  the  armatures.  The 
capacity  is  constant,  and  therefore  Faraday's  law  is  applicable. 

The  production  of  ozone  is  due  to  a  more  or  less  considerable 
elevation  of  the  temperature  of  the  oxygen  resulting  from  the  passage 
of  the  electric  discharge.  The  oxygen,  in  fact,  is  under  conditions 
similar  to  those  in  a  Deville's  hot-and-cold  tube. 

With  an  ozoniser  consisting  of  a  metallic  point  and  disc,  only 
0"4  per  cent,  of  the  energy  of  the  discharge  is  utilised  in  the  produc- 
tion of  ozone.  With  Berthelot's  apparatus,  on  the  other  hand,  as 
much  as  89  per  cent,  of  the  energy  may  be  utilised.  C.  H.  B. 

Electrical  Dialysis.  By  H.  N.  Warren  (Ghem.  News,  58,  76). — 
The  author  has  devised  an  arrangement  for  the  purpose  of  converting 
a  substance  "  into  an  allied  form"  by  the  aid  of  electrolytical  nascent 
hydrogen,  and  at  the  same  time  of  dialysing  the  product.  A  tube 
clo-ed  at  the  bottom  by  a  parchment  diaphragm  serves  as  the 
dialyser,  and  is  fitted  with  a  cork  carrying  a  tube  with  some  mercury 
in  it,  and  connected  to  a  pendant  platinum  plate  by  a  wire  of  the 
same  metal,  fused  through  the  lower  end.  This  dialyser  contains 
the  substance  to  be  acted  on,  and  is  suspended  in  an  outer  vessel,  con- 
taining— 1,  an  aqueous  solution  of  the  reagent  which  is  to  combine 
with  the  substance ;  2,  a  porous  pot,  in  which  is  placed  some  solid 
ammonium  chloride,  a  zinc  rod,  and  some  water.  The  liquids  in  all 
three  vessels  are  adjusted  to  the  same  level,  the  platinum  plate  in 
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the  dialyser  is  made  the  negative  electrode,  and  the  zinc  rod  the  posi- 
tive pole  of  a  galvanic  circuit.  With  copper  sulphate  and  sodium 
chloride  in  the  dialyser,  and  dilute  sulphuric  acid  in  the  outer  vessel, 
copper  is  deposited  on  the  platinum  and  sodium  sulphate  dialjses. 
Potassium  dichromate  gives  rise  to  a  deposit  of  chromic  hydroxide 
and  a  dialysate  of  potassium  sulphate.  With  ricinoleic  acid  in  the 
dialyser  and  sodium  carbonate  outside,  sodium  stearate  forms.  Many 
other  substances  have  been  treated.  D.  A.  L. 

The  Specific  Heats  of  some  Metals  from  the  Ordinary 
Temperature  up  to  300°.  By  A.  Naccaki  (Gazzetta,  18,  13—31). 
The  author  criticises  the  methods  employed  by  those  physicists  who 
have  made  determinations  of  the  specific  heats  of  metals  at  high 
temperatures,  and  points  out  the  various  sources  of  error  in  them, 
condemning  especially  the  methods  of  Bede  and  Bystrom,  whose 
results  he  considers  to  be  of  very  little  value. 

In  the  apparatus  employed  by  the  author,  the  metal,  whose 
specific  heat  had  to  be  determined,  was  heated  in  a  metal  basket 
suspended  in  an  air-bath  with  double  walls,  the  temperature  of 
which  was  kept  constant  by  passing  the  vapour  of  a  liquid  through 
the  annular  space  between  these  walls.  It  was  so  arranged  that  the 
metal  and  the  basket  could  be  dropped  direct  from  the  air-bath  into 
the  calorimeter  ;  this  latter  was  made  of  brass,  and  fitted  with  a  stirring 
apparatus  and  a  delicate  thermometer  graduated  to  y o^h  of  a  degree. 
The  thermometers  employed  were  carefully  compared  with  the  air 
thermometer,  and  the  100°  point  verified  from  time  to  time  ;  further, 
by  choosing  the  thermometer  whose  scale  was  best  adapted  for  the 
temperature  in  the  calorimeter  during  any  given  experiment,  the 
correction  for  the  column  of  mercury  not  immersed  in  the  liquid 
could  be  reduced  to  a  minimum.  One  of  the  chief  causes  of  error  in 
methods  formerly  employed  was  the  use  of  water  as  the  liquid  for  the 
calorimeter;  when  a  metal  at  a  high  temperature  is  plunged  into  this, 
steam  is  produced,  and  the  result  is  necessarily  inaccurate.  This 
inconvenience  is  obviated  by  employing  high- boiling  petroleum, 
330 — 380°,  which  was  carefully  rectified,  so  as  to  obtain  a  specimen 
tolerably  homogeneous.  Its  specific  heat  was  determined  from  time  to 
lime  by  means  of  zinc,  but  it  varied  very  little  in  the  course  of  a 
series  of  experiments. 

In  the  paper,  the  results  of  the  experiments  are  given  in  detail, 
also  a  formula  of  the  form — 

q  =  A(t-T)+B.10-\t-T),      .     .     .     .     (1) 

expressing  the  amount  of  heat  required  to  heat  1  gram  of  the  metal 
from  a  low  temperature  T  (15 — 21°)  to  a  higher  temperature  t,  A  and 
B  being  constants  which  vary  with  each  metal.  The  true  specific  heat 
7  being  given  in  another  form  of  the  formula — 

7  =  dqidt  =  A  -f  C  .  lO-\t  -  T) (2) 

The  following  are  the  constants  A  and  C  for  the  various  metals 
examined,  and  in  columns  three  and  foui'  are  given  the  specific  heats 
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at  the  temperatures  50°  and  300°  respectively, 
are  given  for  every  50°  between  these  limits. 


In  tlie  original,  they 


Cadmium  . 

Zinc 

Iron*   .... 

Silver 

Copper  ..  . 
Nickel  .... 
Antimony 

Lead 

Aluminium 


A. 


0  -055107 
0-0915 
0-10912 
0  -054984 
0-092455 
0  -10569 
0  048896 
0 -02993 
0-21235 


23-78 


-4 

•064 

•412 

•258 

•60 

•718 

•5846 

•07 


y  at  50". 


0-0551 

0  -0929 

0-1113 

0-05556 

0-09316 

0-1090 

0  -04947 

0-03040 

0-2164 


y  at  300°. 


-0617 

•1040 

•1376 

•06091 

-09846 

-1327 

•05366 

•03380 

-2401 


The  following  are  the  coefficients  of  the  above  formula  reduced  to — 
7  =  a(l  +  ht), 
the  metals  being  arranged  according  to  h. 


Copper 0-09205 

Antimony 0-04864 

Silver 0-05449 

Cadmium 0'U5461 

Aluminium    0-2116 

Lead 0-02973 

Zinc   0-09070 

Nickel 0-10427 

Iron 0-10442 


h  •  106. 
230-8 
343-7 
392-9 
433-4 
449-3 
456-9 
489-5 
907-0 
10291 
C. 


E.  G. 


Attempt  to  Eliminate  the  Influence  of  the  Change  in  the 
Volume  of  the  Vessel  when  Measuring  the  Expansion  of 
Liquids.  By  J.  J.  Boguski  {Zeit.jp/iysikal.  Chem.,  2,  482 — 487). — 
The  apparatus  is  a  modification  of  that  used  for  measuring  the  com- 
pressibility of  liquids  (this  vol.,  p.  1019),  the  principle  being  the 
measurement  of  the  volume  of  the  liquid  in  expansion,  and  in  its 
normal  condition  in  two  separate  vessels.  A  determination  of  the 
coefficient  of  expansion  of  amyl  alcohol  between  0°  and  100°  gave  the 
value  0-00107732.  H.  C. 

Thermal  Conductivity  of  Mercury  above  100°.  By  A.  Berget 
(Gomj)t  rend,,  107,  171— 172).— Experiments  between  100°  and  320° 
show  that  the  value  of  the  coefficient  K  diminishes  as  the  tempera- 
ture rises,  the  variation  being  0*00045  for  one  degree. 

Incidentally  the  author  verified  the  law  that  in  two  walls  of  the 

*  In  the  case  of  iron,  it  is  necessary  to  add  a  third  term  to  equation  (2),  namely,. 
0-146574  .  10-" (2J  -  T)2. 
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same  nature  but  of  different  diameters,  the  times  required  to  establish 
stationary  temperatures  are  to  one  another  as  the  squares  of  the 
diameters  of  the  walls.  .  C.  H.  B. 

Alloys  of  Potassium  and  Sodium.  By  A.  Joannis  (Ann.  Chim. 
Phys.^  12,  358 — 384). — The  author  determined  the  quantity  of  heat 
which  is  generated,  (1)  when  alloys  of  potassium  and  sodium  are 
dissolved  in  water,  (2)  when  the  separate  metals  are  dissolved  in 
water,  and  (3)  the  latent  heat  of  fusion  of  the  separate  metals.  The 
following  are  the  results  (in  Calories)  as  the  average  of  several 
experiments  in  each  case  : — 

(1.)  Na,K  . . .  44-50,  NaK  . . .  44-06,  NaKj  . . .  43-81,  NaKa  . . .  44-40. 

(2.)  K 45-39,  Na  ....  42-59 

(3.)  K 0-61,  Na  ....    0-73 

These  results  show  that  in  the  formation  of  the  alloy  Na^K,  there 
is  absorption  of  heat,  whereas  in  the  formation  of  NaK  there  is  a 
slight  development  of  heat  (1-20  Cal.). 

The  only  alloy  which  has  a  definite  composition  is  NaK2,  the  forma- 
tion of  which  is  accompanied  by  th.e  development  of  3-89  Cal.  The 
development  of  heat  (3*72  Cal.)  attending  the  formation  of  NaKa  is 
less  than  in  the  production  of  NaKg,  showing  that  the  former  is 
probably  a  solution  of  potassium  in  the  alloy  NaKz.  F.  S.  K. 

Sodium  Glycol-oxide.  By  de  Forceand  (Compt.  rend.,  107,  343 
— 345). — 23  grams  of  sodium  is  not  completely  dissolved  by  62  grams 
of  glycol  eveu  when  heated  for  some  time,  and  afterwards  evaporated 
at  200°  in  a  current  of  hydrogen.  About  one-seventh  of  the  sodium 
remains  undissolved.  No  better  result  is  obtained  by  adding  glycol 
to  an  alcoholic  solution  of  sodium  ethoxide. 

If  the  compound  C2H5NaO,3CoH60  is  mixed  with  one  equivalent  of 
glycol,  heated  in  an  oil-bath,  and  finally  e\^aporated  at  105 — 110°  in  a 
current  of  pure  and  dry  hydrogen,  4  mols.  of  ethyl  alcohol  are  given  off, 
and  a  white  residue  is  obtained  which  is  not  quite  free  from  glycol. 
The  monosodium  glycol  thus  obtained  does  not  alter  in  dry  air,  but  is 
very  deliquescent  and  very  soluble  in  water.  Heat  of  dissolution  at 
20*"  =  +6-01  Cal.  ;  heat  of  dissolution  of  glycol  at  the  same  tempe- 
rature =  -1-165  Cal.  Treatment  of  the  glycol  solution  with  sodium 
hydroxide  and  of  the  sodium-derivative  with  sulphuric  acid  gave  the 
following  results : — 

CaHeOs   liq.   +  iNa>0   solid  =   C^HsT^aOa 

solid  +  4H2O  solid develops  -f  24-77  Cal. 

C2H6O2  liq.    +   NaHO  solid  =    C^HsNaO^ 

solid  +  H2O  solid „  -t-7-76    „ 

C2He02  liq.  +  Na  solid  =  CaHgNaO^  solid 

+  H,  gas „         +39-65    „ 

In  its  thermochemical  behaviour,  glj col  is  intermediate  between  the 
mouhydric  and  trihydric  alcohols.  C.  H.  B. 
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Potassium  and  Sodium  Malonates.  By  Gr.  Massol  (Compt. 
rend.,  107,  393 — 395). — Sodium  malonates. — 

C3H4O4  solid  -f  JNaaO  solid    develops  +13-05  Cal. 

CsHsNaOi  solid  +  JNa^O  solid „         -f  13*60    „ 

The  heat  of  dissolution  of  sodium  hydrogen  malonate  =  —6*616  Cal. 

C3H4O4  solid  +  NaHO   solid  =  CsHsNaOi 

solid  -I-  H2O  solid develops   i-25"86  Cal. 

Normal  sodium  malonate  seems  to  form  a  hydrate  containing 
1  raol.  H2O  with  a  heat  of  dissolution  -f  0'13  Cal.,  and  another  con- 
taining ^  mol.  H2O,  with  a  heat  of  dissolution  +1*5  Cal.  Heat  of 
dissolution  of  the  anhydrous  salt  =   H-3'08  Cal. 

C3H4O4  solid  +  2NaH0  solid  =  C3H2N"a204 

solid  +  2H2O  solid develops  +41*49  Cal. 

C3H2Na^04  solid  +  ^HaO  liq.  =  C3H2lSra204,iH20 

solid   „  +1-58    „ 

C3H2Na204  soL  +  H2O  liq.  =  C3H2l!^a204,H20 

solid ».... „  +3*03    „ 

Potassium  Malonates. — 

C3H4O4  solid  +  iKsO  solid develops  + 13*36  Cal. 

C3H3KO4  solid  +  iKaO  solid „         +13*94    „ 

The  acid  salt  crystallises  v^ith  -^  mol.  H2O. 

C3H4O4  sol.  +  KHO  sol.  =  C3H3K04,iH20 

solid  +  4H2O  solid develops  +31*66  Cal. 

Normal  potassium  malonate  crystallises  with  2  mols.  H2O ;  heat  of 
dissolution  =  —  5*0  Cal.  Heat  of  dissolution  of  the  anhydrous  salt 
=   +2-10  Cal. 

C3H4O4  solid  +  2KH0  solid  =  C^H2K204 

solid  +  2H2O  solid develops    +48*56  Cal. 

C3H.K0O4      solid      +      2H2O     liquid       = 

C3H2K204,2H20  solid „  +7*10    „ 

In  every  case  the  thermal  disturbance  is  less  than  for  the  corre- 
sponding reaction  with  oxalic  acid.  C.  H.   B^ 

Heat  of  Formation  of  Toluidines,  Benzylamine,  and 
Methylaniline.  By  P.  Petit  (Gompt.  rend.,  107,  266—269).— 
The  heats  of  combustion  were  determined  by  means  of  the  calori- 
metric  bornb^  and  the  results  are  given  in  the  following  table : — 


1240  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Heat  of  combustion. 


r 

Per  gram 

-molecule. 

f — 
Constant 

Constant 

Heat  of 

per  gram. 

pressure. 

volume. 

formation. 

Orthotoluidine . . 

9-007 

964-7 

963-75 

3-8 

Metatoluidine   . . 

9-015 

965-6 

964-6 

2-9 

Paratoluidine .  . . 

8-952 

958-8 

957-86 

9-7 

Benzylamine . .  . . 

9-043 

968-6 

967-6 

0-1 

Methylaniline.  . . 

9-094 

974-0 

973-06 

-5-5 

The  heats  of  formation  are  calculated  for  the  diamond  and  gaseons 
nitrogen  and  hydrogen.  If  the  heat  of  fusion  of  paratoluidine  is 
deducted,  it  will  be  seen  that  the  heats  of  formation  of  the  three 
toluidines  do  not  differ  by  quantities  sensibly  greater  than  the  error 
of  experiment.  The  formation  of  orthotoluidine  from  orthocresol 
and  ammonia  with  elimination  of  water  would  develop  about 
-1-18  Cal. 

The  formation  of  benzylamine  from  benzyl  alcohol  and  ammonia 
with  elimination  of  water  would  develop  H-12'2  Cal. 

It  is  evident  that  methylaniline  is  not  analogous  to  the  other 
compounds.  Its  formation  from  phenol,  methyl  alcohol,  and 
ammonia,  with  elimination  of  2  mols.  H3O,  would  develop  +24*8  Cal., 
and  its  formation  from  aniline  and  methyl  alcohol,  with  elimination 
of  H2O,  would  develop  +15  Cal.  These  results  explain  the  trans- 
formation of  salts  of  methylaniline  into  salts  of  paratoluidine.  The 
change  of  the  one  base  into  the  other  would  develop  about  +15  Cal., 
and  the  union  of  acids  with  paratoluidine  develops  more  heat  than 
the  union  of  the  same  acids  with  methylaniline.  C.  H.  B. 

Heat  of  Neutralisation  of  Malonic  Acid.  By  G.  Massol 
(Compt.  rend.,  107,  257 — 260). — Heat  of  dissolution  (104  grams  in 
4  litres)  at  20°,  —4-49  Cal.  Gal  and  Werner  found  —4-573  Cal. 
at  10°. 

The  heats  of  neutralisation  in  dilute  solution  are  as  follows  : — 

NaHO.     KHO.    AmHO.    Ba(H0)2.  Sr(0H)2.     Ca(0H)2. 
Acid  salt....      1305     1336     1214       1339       13485       1349 
Normal  salt..      13-60     13-94     12-90       16-64*     13-415       13-60 

Total    ....     26-65     2730     25-04      3013      2690        2709 

It  will  be  seen  that  in  all  cases  the  values  are  higher  than  those 
for  oxalic  acid,  but  lower  than  those  for  succinic  acid. 

C.  H.  B. 

Influence  of  the  Shape  of  the  Bulb  in  Vapour-density 
Determinations.  By  H.  Biltz  (Ber.,  21,  2772 — 2776  ;  compare 
Biltz,  this  vol.,  p.  1027;  Ber.,  21,  2016).— The  following  experiments 
were  made  to  determine  the  influence  of  the   shape  of  the  bulb  in 

*  Partially  precipitated. 
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vapour-density  determinations  by  the  displacement  method  in  cases 
where  the  substance  is  not  completely  converted  into  the  gaseous 
state  under  the  conditions  of  the  experiment. 

The  vapour-density  of  sulphur  at  518°,  employing  a  bulb  30  cm. 
long  and  3'3  cm.  in  diameter,  was  found  to  be  5'0  as  the  mean  of 
many  closely  agreeing  experiments,  whereas  with  a  bulb  26  cm.  long 
and  7'5  cm.  in  diameter,  the  average  value  obtained  was  4*5.  Experi- 
ments with  methylene  bromide  at  100°  gave  similar  results ;  in  an 
apparatus  the  bulb  of  which  was  27  cm.  long  and  2*2  cm.  in  diameter, 
the  vapour-density  was  found  to  be  6*4  on  the  average,  and  with  a 
bulb  26  cm.  long  and  7"5  cm.  in  diameter,  6'1  as  the  average  of  six 
concordant  experiments.  F.  S.  K. 

Method  of  Estimating  the  Molecular  Weight  of  Volatile 
Chlorides.  By  H.  Biltz  (Ber.,  21,  2766— 2772).— The  author 
determined  the  vapour-density  of  indium  chloride  and  ferric  chloride 
by  heating  a  known  weight  of  the  metal  in  an  atmosphere  of  dry 
chlorine  at  a  suitable  temperature,  and  measuring  the  change  in 
volume  which  took  place.  The  apparatus,  a  modification  of  Y.  Meyer's 
apparatus  for  the  determination  of  vapour- density,  is  fully  described 
with  the  aid  of  a  diagram. 

The  author  found  that  at  a  bright  red  heat  the  vapour-density  of 
indium  chloride  is  9*565,  corresponding  with  the  molecular  fornQIula^ 
InClg  (compare  V.  Meyer,  Ber.,  12,  611 ;  Mlson  and  Pettersson, 
Trans.,  1888,  816).  The  specific  gravity  of  ferric  chloride  at  518° 
was  found  to  be  9'388  as  the  average  of  three  experiments.  (Compare 
loc.  cit. ;  also  Griinewald  and  Meyer,  this  vol.,  p.  422.)        F.  S.  K. 

Hydrates  of  Methane  and  Ethylene.  By  Yillard  (Compt.  rend.^ 
107,  395 — 397). — Methane  Hydrate. — The  pure  gas  was  compressed 
with  varying  quantities  of  water  in  Cailletet's  apparatus. 

Temperature....        0°    4-1-1°     5-5°     8*5°     9-9°     10-8°      14-3" 
Tension  in  atmos. 

above  normal . .      26-5       30       47      63*5      75         83        123-5 

Temperature   161°       173°       193°       20-3° 

Tension    in    atmos.     above 

normal 152         178-5       232  265 

The  tension  is  independent  of  the  proportion  of  water  presejit. 
The  critical  temperature  of  the  hydrate  is  21*5,  and  it  slowly  decom- 
poses at  this  temperature  under  a  pressure  of  300  atmos.  According 
to  Dewar  the  critical  temperature  for  the  gas  is  —99-5°. 

Ethylene  Hydrate. 

Temperature....      0°     +3°  5-5°  8°    11°    13-4°    14-8°   16-6°    17-2° 
Tension  in  atmos. 

above  normal. .      6-5      85    11    14    21     28-5     34-5      45        59 

At    — 18*7    the  hydrate    slowly  decomposes    under   any   pressure. 
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Accordhify  to  Dewar  the  critical  point  of  ethylene  is  +  lO'l  ;  a 
redetermination  by  the  author  gave  +10°  as  the  critical  temperature, 
and  51  atmos.  as  the  critical  pressure.  The  critical  point  of  ethylene 
itself  is  the  same  in  the  presence  of  moisture  as  when  dry. 

C.  H.  B. 
Freezing  Points  of  Dilute  Aqueous  Solutions.  By  F.  M. 
Raoult  (Zeit.  physikal.  Ghem.,  2,  488 — 490). — The  author  gives  the 
details  of  his  experiments  with  those  substances,  for  which  the  values 
of  i  calculated,  from  the  freezing  points  of  the  aqneous  solutions 
differed  most  from  those  calculated  by  Arrhenius  from  the  conduc- 
tivity (this  vol.,  p.  896).  H.  C. 

Freezing    Points    of    Dilute    Aqueous    Solutions.      By    S. 

Aerhenius  (Zeit.  physikal.  Chem,.,  2,  491 — 505). — The  author  has 
redetermined  the  freezing  points  of  those  aqueous  solutions,  which, 
using  Raoult's  determinations,  gave  numbers  for  i  which  were  not  in 
sufficient  agreement  with  those  calculated  from  the  conductivity  (pre- 
ceding Abstract).  The  result  of  this  work  has  been  to  bring  the 
two  into  closer  agreement.  H.  C. 

Apparent  Manifestation  of  Chemical  as  Mechanical  Attrac- 
tion. By  S.  Kalischer  (Zeit.  physikal.  Chem.,  2,  581  ;  see  this  vol., 
p.  1009). — It  is  pointed  out  that  the  results  obtained  by  Langley  are 
in  accordance  with  those  of  Faraday,  who,  with  a  cell  consisting  of 
zinc  and  platinum  in  sulphuric  acid,  observed  that  on  completing  the 
circuit  a  decrease  in  the  current  first  occurred,  and  that  it  subse- 
quently attained  its  proper  value.  H.  C. 

The  Dead  Space  in  Chemical  Reactions.  By  0.  Liebreich 
(Berlin.  Akad.  Ber.,  43,  959 — 962). — It  has  hitherto  been  assumed 
that  chemical  reaction  takes  place  uniformly  in  all  parts  of  a 
thoroughly  mixed  liquid,  provided  that  there  are  no  currents,  and 
that  the  temperature  is  uniform.  In  this  paper  experiments  are 
described  which  show  that  there  may  be  a  space  in  mixed  solutions 
in  which  no  reaction  takes  place.  This  is  best  shown  by  mixing 
aqueous  chloral  hydrate  and  aqueous  sodium  carbonate.  When  the 
solutions  are  suitably  diluted,  the  chloroform  which  is  produced  sepa- 
rates as  a  fine  cloud,  and  the  time  required  for  the  reaction  to 
commence  may  be  varied  from  1  to  25  minutes.  When  a  test-tube  is 
used  a  space  from  1  to  3  mm.  below  the  meniscus  remains  clear,  and 
the  lower  portion  of  the  liquid  in  which  the  reaction  takes  place  is 
sharply  divided  from  the  upper  by  a  surface  curved  in  a  direction 
opposite  to  the  meniscus  ;  this  is  distinct  even  after  24  hours.  This 
dead  space  was  also  observed  in  vessels  of  various  forms.  In  the  case 
of  a  very  small  drop  of  the  mixture,  the  constituents  of  which  had 
been  previously  boiled,  which  was  contained  in  a  capillary  tube,  no 
reaction  took  place  at  all.  When  closed  vessels  quite  full  are  used 
the  reaction  takes  place  uniformly  throughout  the  whole,  but  when  a 
full  tube  is  closed  with  an  animal  membrane,  it  is  possible  to  show  the 
dead  space.  If  a  little  of  the  still  clear  liquid  is  removed  by  means 
of  a  capillary  tube  and  warmed,  the  reaction   at  once  takes  place. 
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Similar  experiments  with  sulphurous  and  iodic  acids  are  described. 
The  sulphurous  acid  was  of  such  a  strength  that  5  c.c.  of  the  aqueous 
solution  just  decolorises  2  c.c.  of  a  1  per  cent,  permanganate  solution. 
The  following  conclusions  are  drawn  : — (1).  In  liquids  the  space 
of  the  chemical  reaction  is  limited  by  a  zone  in  which  no  reaction 
takes  place,  this  zone  being  that  portion  of  the  liquid  which  is  in 
contact  with  the  air,  or  separated  from  the  air  bj  a  thin  membrane. 
(2.)  That  the  reactions  take  place  more  slowly  in  narrow  than  in 
wide  tubes.  (3.)  A  capillary  space  is  capable  of  preventing  a  reaction 
from  taking  place.  N.  H.  M. 

Compression  of  the  Moist  Powder  of  Solid  Substances  and 
the  Formation  of  Rocks.  By  W.  Spring  {Zeit.  physikal.  Chem.,  2, 
532 — 535). — The  author  shows  that  the  conglomeration  of  the  moist 
powder  of  different  chemical  substances  under  pressure  up  to 
6000  atmospheres  is  in  some  cases  assisted,  and  in  others  retarded,  by 
the  presence  of  water,  the  quantity  of  the  latter  used  in  each  case  being 
2  drops  per  c.c.  With  all  metals,  the  action  of  the  water  is  a  retarding 
one.  With  soluble  substances,  the  conglomeration  is  assisted  for  those 
which  give  a  solution  the  volume  of  which  is  less  than,  and  retarded 
for  those  which  give  a  solution  the  volume  of  which  is  greater  than 
the  sum  of  the  volumes  of  the  solvent  and  the  soluble  substance. 
Substances  belonging  to  the  former  of  the  above  two  classes  have 
their  solubility  in  water  increased  by  pressure,  the  solubility  of  those 
belonging  to  the  latter  being  decreased.  Insoluble  substances  do  not 
show  such  marked  differences  in  the  wet  and  dry  state,  but  in  some 
cases  the  presence  of  water  appears  to  assist  the  conglomeration. 

H.  C. 

Chemical  Action  between  Substances  in  the  Solid  State. 
By  W.  Spring  (Zeit.  physikal.  Chem.,  2,  536 — 588). — It  is  found  that 
reactions  conditioned  by  temperature  and  pressure  take  place  between 
various  substances  in  the  solid  state,  and  it  appears  that  the  particles 
of  solid  matter  possess  a  power  of  diffusion  similar  to  that  of  gases 
and  liquids,  although  of  course  in  much  smaller  degree.  Thus  if 
dry  barium  sulphate  and  sodium  carbonate  are  mixed  and  compressed, 
a  reaction  sets  in,  which  gradually  spreads  throughout  the  whole  mass, 
and  can  be  greatly  accelerated  by  heat.  Finely  divided  copper  mixed 
with  dry  mercuric  chloride  was  left  to  itself  in  a  sealed  tube,  being 
only  shaken  from  time  to  time  in  order  to  produce  fresh  contact.  In 
four  years'  time  the  reaction  was  complete,  and  had  resulted  in  the 
formation  of  cuprous  and  mercurous  chlorides.  In  the  same  way  dry 
potassium  nitrate  acts  on  dry  sodium  acetate,  when  the  two  are 
mixed  in  the  form  of  powder,  potassium  acetate  being  formed.  The 
author  proposes  to  further  investigate  these  changes.  H.   C. 

Determination  of  the  Velocity  of  Etherifi cation  by  Means 
of  Electrical  Conductivity.  By  :^rEGREANO  (Compt.  rend.,  107, 
173 — 176). — An  extension  of  the  method  previously  employed  in  the 
case  of  mixtures  of  acetic  acid  and  ethyl  alcohol  in  equal  molecular 
proportions  to  mixtures  containing  an  excess  of  one  or  the  other. 
(Compare  this  vol.,  p.  1025.)  C.  H.  B. 
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The  Energy  of  Compounds  and  the  Oxides  of  Potassium 
and  Lithium.  By  N.  Beketoff  (Chem.  Centr.,  1888,  994,  from  Ball. 
Acad.  St.  Petershourg,  12,  743). — The  author  suggests  the  hypothesis 
that  a  compound  of  two  elementary  substances  is  stronger  the  nearer 
the  proportion  between  the  weights  of  the  elements  approaches  to 
unity.  As  an  example  in  support  of  this,  potassium  oxide  is  reduced 
by  hydrogen  at  a  low  heat,  whereas  lithium  oxide  is  not  reduced  by 
hydrogen  or  carbonic  oxide.  The  author  calculates  also  that  the  heat 
of  oxidation  of  rubidium  and  caesium  is  smaller  than  that  of 
potassium,  and  that  their  oxides  must  be  reducible  by  hydrogen. 

J.  W.  L. 

Aspirator  with  Constant  Flow.  By  0.  Binder  (Zeit.  anal. 
Chem.,  27,  465 — 4^66.) — In  aspirators  of  the  usual  form,  the  head  of 
water  is  constantly  diminishing,  and  the  rate  of  aspiration  is  there- 
fore not  constant.  But  by  carrying  the  tube  conveying  the  gas  down 
to  the  bottom  of  the  aspirator,  the  effective  column  of  water  remains 
constant.  If  it  be  desired  to  diminish  the  action  of  the  water  on  the 
aspirated  gas,  the  tube  maybe  surrounded  by  a  larger  one,  open  at  the 
top,  and  fitted  at  the  bottom  with  a  narrow  recurved  tube  ;  the  bubbles 
of  gas  then  come  in  contact  only  with  the  water  in  the  wide  tube. 
The  water  escape-tube  should  pass  to  the  bottom  of  a  WoulfE's  bottle 
containing  a  little  mercury.  This  forms  a  valve,  and  prevents  re- 
gurgitation. M.  J.  S. 

Safety  Retort  for  Preparing  Gases.  By  1^.  v.  Klobukoff  (Zeit. 
anal.  Chem.,  27,467 — 469). — The  retort  consists  of  three  parts:  a 
cast-iron  cylindrical  pot,  with  a  gutter  about  2  cm.  deep  round  its 
edge ;  a  cast-iron  convex  cover,  with  a  vertical  rim  fitting  into  the 
gutter ;  a  wrought-iron  tube  screwed  into  the  cover.  The  gutter  is 
filled  with  a  pulp  consisting  of  100  parts  of  coarse  sand  and  50  or 
60  parts  of  plaster  of  Paris.  This  mixture  when  dry  is  but  little 
penetrable  by  gases  even  under  moderate  pressure  (30  cm.  of  water), 
but  yields  easily  in  the  event  of  any  high  pressure  in  the  retort, 
allowing  the  cover  to  lift,  and  thus  preventing  explosion. 

M.  J.  S. 

Lecture  Apparatus  for  Showing  Combustion  of  Air  in  Coal- 
gas.  By  G.  Craig  (Chem.  News,  58,  55). — The  apparatus  consists  of 
an  inverted  flask  with  a  side- tube  in  the  neck  and  an  orifice  at  the 
bottom  lined  with  asbestos ;  the  mouth  is  fitted  with  a  cork  soaked 
in  vaseline  through  which  passes  a  glass  tube.  The  flask  is  filled  with 
coal-gas  through  the  side-tube  which  is  ignited  at  the  orifice,  the 
tube  is  pushed  up  through  the  cork,  and  the  air  will  soon  be  seen 
burning  from  the  tube  with  its  usual  feebly  luminous  flame  in  the 
interior  of  the  flask.  D.  A.  L. 

Combustion  of  Oxygen  in  Ammonia  and  of  Hydrogen  in 
Nitric  Acid.  By  W.  R.  Hodgkinson  and  F.  K.  Lowndes  (Chem. 
News,  58,  27). — For  the  combustion  of  oxygen  in  ammonia,  a  long 
platinum  jet  about  1  mm.  bore,  and  8  or  9  cm.  long  is  introduced 
into  a  flask  containing  0*880  ammonia  to  within  a  cm.  of  the  surface 
of  the  liquid,  the  escaping   gaseous  mixture  is  then  ignited.      The 
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oxys^en  burns  at  the  jet  which  becomes  white  hot,  and  when  immersed 
in  the  ammonia  the  oxygen  continues  to  burn,  generally  melting  the 
platinum  tube.  By  regulating  the  pressure  of  oxygen,  fumes  of 
ammonium  nitrite  and  nitrate  are  obtained. 

When  a  hydrogen  flame  is  introduced  in  a  similar  manner  into  a 
flask  of  nitric  acid  to  within  2  cm.  of  the  surface  of  the  acid,  and  the 
pressure  is  adjusted  so  that  the  flame  just  touches  the  surface,  the  jet 
soon  becomes  white  hot,  and  a  cone  of  coloured  flame  is  seen  to  extend 
from  the  neck  of  the  flask  to  the  surface  of  the  liquid,  while  fumes  of 
ammonium  nitrite  and  nitrate  escape.  If  the  white  hot  point  is 
immersed  in  the  acid,  nitrous  fumes  also  escape,  and  the  hydrogen 
continues  to  burn  until  the  acid  becomes  considerably  diluted. 

D.  A.  L. 


Inorganic   Chemistry. 


I 


Reducing  Action  of  Hydrogen  in  Presence  of  Platinum.    By 

S.  Cooke  (Ghem.  News,  58, 103—106). — In  these  experiments,  various 
solutions  were  exposed  with  and  without  platinum  to  the  action  of 
hydrosfen  prepared  from  pure  dilute  sulphuric  acid,  either  electro- 
lytically,  or  by  the  action  of  zinc.  In  the  platinum  experiments,  strips 
of  the  metal  as  lonsr  as  the  tubes,  and  nearly  as  wide,  are  placed  in  tubes 
300  to  400  mm.  long,  and  about  15  mm.  wide,  and  are  held  in  posi- 
tion by  a  piece  of  platinum  wire  passing  through  the  closed  end  of 
the  tube.  The  platinum  strip  is  coated,  electrolytically,  with  platinum 
black,  the  tube  is  then  filled  with  the  solution  under  trial,  which  is 
subsequently  displaced  by  hydrogen,  and  in  this  condition  the  tube 
remains  in  the  solution.  In  this  manner,  nitric  acid  varying  in 
strength  from  sp.  gr.  1'420  to  -^-j  normal  solution  was  submitted  to 
trial ;  the  action  in  dilute  acids,  and  also  in  the  experiments  with 
nitrates  referred  to  below,  were  aided  by  heating.  With  the  strong 
acids,  red  fumes  soon  appear,  and  hydrogen  is  absorbed,  nitrous  acid 
being  produced ;  with  weak  and  dilute  acids,  the  same  action  occurs 
in  a  less  marked  degree  and  at  a  slower  rate,  and  ammonia  is  produced 
as  well  as  nitrous  acid.  In  a  similar  manner,  potassium,  sodium, 
barium,  calcium,  cobalt,  nickel,  lead,  copper,  and  silver  nitrates,  also 
potassium  permanganate,  dichromate,  and  ferricjanide,  and  ferric 
chloride  and  sulphate,  platinum  chloride,  mercuric  chloride,  and 
snlphuric  and  sulphurous  acids  were  submitted  to  experiment,  and 
likewise  suffered  reduction.  Moreover,  in  the  presence  of  the  coated 
platinum,  chlorine,  bromine,  and  iodine  combine  with  hydrogen  in  the 
dark ;  solutions  of  chlorine  and  bromine  in  water  and  iodine  in  potassium 
iodide  were  employed  in  these  experiments,  since  with  gaseous  chlorine 
and  bromine  the  coating  frequently  comes  off.  Hypochlorous  acid  and 
potassium  chlorate  are  also  reduced,  but  potassium  perchlorate  is  not 
acted  on.  The  only  instances  of  the  action  of  hydrogen  alone  on  the 
above  substances  were  observed  in  the  experiments  with  silver  nitrate, 
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platinum  chloride,  and  potassium  permanganate  and  ferricyanide,  and 
in  all  cases  the  action  was  considerably  slower  than  when  in  the 
presence  of  the  coated  platinum  ;  it  is  noteworthy  that  the  author 
observed  no  reduction  when  concentrated  sulphuric  acid  or  solutions 
of  copper  nitrate  were  exposed  to  hydrogen  alone.  Similar  experi- 
ments were  made  with  hydrogen  and  nitric  oxide  either  over  water 
or  with  the  moist  mixture  over  mercury.  One  volume  of  hydrogen  to 
two  volumes  of  nitric  oxide  reacted  regularly  in  the  manner  repre- 
sented by  the  equation  H2  +  2 NO  =  N2O  =  H2O  ;  equal  volumes  of 
the  two  gases  gave  a  contraction  equal  to  half  the  original  volume, 
the  residue  being  nitrogen,  whereas  with  a  large  excess  of  hydrogen, 
600  c.c.  to  150  c.c.  of  nitric  oxide,  the  contraction  amounted  to  300  c.c, 
the  residual  gas  consisting  almost  entirely  of  hydrogen  with  a  little 
nitrogen.  All  nitric  oxide  had  disappeared,  and  the  liquid  was 
strongly  alkaline,  and  contained  hydroxylamine  and  ammonia,  but  no 
nitrous  oxide.  With  nitric  oxide  in  smaller  proportion,  the  action 
appears  pretty  much  the  same  but  is  slower.  Nitric  oxide  is  also 
reduced  in  a  similar  manner,  but  to  a  less  extent,  when  zinc  coated 
with  copper  is  used  instead  of  platinum ;  but  with  platinum,  nitric 
oxide  and  carbonic  oxide  yield  nitrous  oxide  and  nitrogen  in  propor- 
tions varying  with  the  amount  of  carbonic  oxide  used.  Moreover, 
nitric  oxide  is  reduced  by  ammonia  and  nitrous  oxide  by  hydrogen, 
ammonia,  and  carbonic  oxide.  The  platinum  is  more  active  when 
freshly  prepared.  D.  A.  L. 

Removal  of  lodate  from  Iodide  of  Potassium.     By  H.  ^N. 

Morse  and  W.  M.  Burton  (Amp.r.  Chem.  /.,  10,  321— 322).— The 
solution  of  the  iodide  is  boiled  some  little  time  with  zinc  amalgam, 
then  filtered;  the  filtrate  is  free  from  zinc  and  mercury.  The 
amalgam  is  prepared  by  agitating  zinc-dust  with  mercury  in  presence 
of  tartaric  acid,  and  subsequently  washing  with  water.  lodate  of 
potassium  is  reduced  by  this  reagent  more  quickly  than  the  bromate 
or  chlorate.  H.  B. 

Valency  of  Boron.  By  R.  Lorenz  (Annalen,  247,  226—251). — 
As  boron  trioxide  is  exceedingly  hygroscopic,  an  intimate  mixture  of 
the  oxide  with  charcoal  can  only  be  obtained  free  from  moisture  by 
fusing  boric  acid  and  charcoal  in  a  platinum  crucible.  When  the 
mixture  is  in  a  state  of  quiet  fusion,  it  is  cooled  and  transferred  to 
a  tube  of  refractory  glass,  and  heated  in  a  current  of  dry  car- 
bonic anhydride  to  expel  traces  of  moisture.  When  chlorine  is  passed 
over  the  mixture,  boron  trichloride  and  oxychloride  and  benzene  hexa- 
chloride  are  produced.  The  oxychloride  remains  as  a  white,  fibrous 
mass  when  the  crude  boron  chloride  is  distilled.  It  has  the  composi- 
tion BgOiiClo,  and  not  BOCI3  as  stated  by  Councler  (/.  pr.  Chem.  [2], 
18,  371).  According  to  Gustavson  (Zeit.  Chem.,  6,  521),  the  oxy- 
chloride BOCl  is  formed  when  equivalent  quantities  of  boron  tri- 
chloride and  trioxide  are  heated  at  150°  in  sealed  tubes.  The 
author,  however,  finds  that  the  product  has  the  composition  2BCI3  + 
7B2O3. 

Boiou  prepared  by  the  reduction  of    boric   acid  with  sodium  or 
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potassium  is  invariably  mixed  with  a  small  quantity  of  a  solid  hydride 
of  boron. 

At  a  red  heat,  amorphous  boron  decomposes  carbonic  anhydride, 
carbon  is  pet  free,  and  boron  trioxide  is  formed.  As  the  chief  argu- 
ment in  favour  of  the  pentavalency  of  boron  was  the  supposed 
existence  of  the  oxychloride  BOCI3,  the  element  may  now  be  regarded 
as  trivalent.  W.  C.  W. 

Boric  Acid.  By  P.  Georgievic  (J.  pr.  Chem.  [2],  38,  118—120). 
— In  this  paper  the  author  pleads  for  a  position  for  boron  in  the 
aluminium  group  in  a  periodic  classification  of  the  elements,  on 
account  of  (1)  its  oxide  actino-  like  aluminium  oxide,  both  as  a  feeble 
base,  in  such  compounds  as  BPO4  and  B2(S04)3  +  H2O,  and  as  a  feeble 
acid ;  (2)  the  similarity  of  the  alkyl  compounds  of  boron  and  alum- 
inium; (3)  the  isomorphism  of  euclase  and  datolite. 

The  feeble  acid  character  of  boric  acid  is  proved  by  the  facts  that 

(1)  a  solution   of  an  alkaline    carbonate  is  not  decomposed  by   it ; 

(2)  a  solution  of  borax  is  completely  decomposed  by  a  current  of 
carbonic  anhydride,  and  barium  borate  is  dissolved  when  suspended 
in  water  through  which  hydrogen  sulphide  is  passed  ;  (3)  boric  acid 
will  not  liberate  iodine  from  a  mixture  of  potassium  iodide  and  iodate 
or  nitrite :  (4)  the  red  colour  of  ferric  acetate  and  the  violet  colour  of 
ferric  chloride  in  solution  of  phenol  are  not  bleached  by  boric  acid  ;  (5) 
boric  acid  is  liberated  from  borax  by  the  action  of  iodine,  sodium 
iodide  and  iodate  being  formed. 

Ostwald's  avidity  equivalent  of  3*01  for  boric  acid  is  too  high. 

A.  a.  B. 

Atomic  Weight  of  Zinc  as  determined  by  the  Composition  of 
the  Oxide.  By  H.  N.  Morse  and  W.  M.  Burton  (Amer.  Chem.  /.,  10, 
311 — 321). — Pure  zinc  of  commerce  was  distilled  in  a  vacuum,  using 
a  glass  tube  divided  into  three  by  constrictions  :  from  the  first 
division  the  metal  was  distilled  into  the  second  and  third  divisions ; 
when  about  one-fourth  still  remained  in  No.  1  division  and  about 
one-tenth  had  passed  into  No.  3  division,  the  operation  was 
stopped  and  the  process  repeated  four  times  on  the  contents  of  No.  2 
division.  The  purified  metal  was  found  spectre scopically  to  te 
free  from  lead,  cadmium,  tin  and  indium.  The  nitric  acid  used  for 
solution  of  the  metal  was  distilled  from  glass  and  condensed  on  the 
outside  of  a  platinum  basin  cooled  by  ice ;  thus  avoiding  contamina- 
tion from  gold  solder.  The  solution,  evaporation,  and  ignition  w^re 
effected  in  porcelain  crucibles,  and  to  prevent  the  lids,  &c.,  from 
sticking  together  by  fusion  of  the  glaze,  this  last  was  when  necessary 
removed  by  hydrofluoric  acid.  The  crucible  was  balanced  by  an 
exactly  similar  one  which  was  treated  with  acid  and  ignited  just  as 
the  one  in  actual  use.  After  drying  and  heating  in  an  air-bath,  the 
crucibles  were  heated  in  a  muffle  for  three  hours  to  above  the  fusing 
point  of  steel.  Fifteen  determinations  of  the  atomic  weight  varied  from 
65-091  to  65-119,  with  a  mean  of  65*106  (O  =  15-96).  Marignac  has 
stated  that  zinc  oxide  dissociates  at  high  temperatures,  and  that  even 
at   this   temperature  it  still   retains  oxides  of   nitrogen.     The  first 
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sfcat(  ment  the  authors  have  already  shown  not  to  be  tme  (this  vol., 
p.  652),  and  the  latter  statement  has  not  held  in  the  work  here 
described.  H.  B. 

Note. — The  authors  carefully  describe'  the  following  precautions  to 
be  taken  for  testing  for  nitrogen  oxides  in  the  weighed  zinc  oxide  : 
viz.,  removal  of  chlorine  from  the  hydrochloric  acid  used  for  the 
solution  of  the  sample  by  agitation  with  mercury,  removal  of  traces 
of  iodate  from  the  iodide  of  potassium,  and  they  remove  the  dissolved 
oxygen  from  the  reagents  by  boiling,  but  they  effect  the  test  itself  at 
a  boiling  temperature,  at  which  the  iodide  of  starch  for  which  they  are 
seeking  could  not  possibly  be  formed.  H.  B. 

Phosphorescent  Hexagonal  Blende.  By  A.  Yerxeuil  (Compt. 
rend.,  107,  101—104). — The  author  has  shown  (this  vol.,  p.  791) 
that  zinc  sulphide  sublimed  in  a  slow  current  of  hydrogen  is  not 
phosphorescent.  Natural  or  artificial  blende  distilled  at  an  orange- 
red  heat  in  pure  and  dry  hydrogen  sulphide,  yields  a  product  which  is 
not  phosphorescent.  At  a  bright  white  heat,  the  blende  sublimes 
somewhat  rapidly  even  in  a  slow  current  of  gas,  but  in  this  case  also 
the  sublimate  is  not  phosphorescent.  The  gas  which  escapes  from  the 
apparatus  under  these  conditions  is  a  mixture  of  hydrogen  and 
hydrogen  sulphide  containing  71  to  75  per  cent,  of  the  latter.  If 
blende  is  sublimed  in  an  atmosphere  consisting  of  78  per  cent,  of 
hydrogen  and  22  per  cent,  of  hydrogen  sulphide,  the  sublimate  is  only 
slightly  phosphorescent.  With  only  12  per  cent,  of  hydrogen  sulphide, 
the  phosphorescence  is  brighter.  In  neither  case  is  there  a  deposit  of 
sulphur,  and  analysis  fails  to  detect  any  difference  in  composition 
between  the  phosphorescent  and  non-phosphorescent  varieties. 

When  non-phosphorescent  blende  is  distilled  at  an  orange-red  heat 
in  an  atmosphere  of  nitrogen,  a  minute  trace  of  hydrogen  sulphide 
escapes.  If  the  same  blende  is  heated  at  400°  in  a  vacuum,  a  small 
quantity  of  the  same  gas  is  evolved,  and  hence  it  would  seem  to  be 
occluded  in  the  blende.  The  sublimate  obtained  in  nitrogen  has  a 
feeble  white  phosphorescence  even  if  sublimation  is  effected  at  a  bright 
white  heat.  Blende  mixed  with  5  per  cent,  of  zinc  oxide  or  1  or  2 
per  cent,  of  carbon  from  sugar,  and  sublimed,  yields  a  sublimate  which 
shows  a  brilliant  phosphorescence.  The  same  result  is  obtained  in  a 
neutral  atmosphere  if  the  sublimate  is  cooled  rapidly  in  order  to 
prevent  the  re-combination  of  any  products  of  dissociation.  From 
these  results  it  follows  that  wurtzite  formed  by  sublimation  becomes 
very  phosphorescent  only  when  the  original  blende  has  been  in  con- 
tact at  a  high  temperature  with  some  desulphurising  agent.  The 
phosphorescence  is  brighter  the  lower  the  temperature  at  which  the 
wurtzite  is  formed.  C.  H.  B. 

Observations  on  Sabatier's  Papers  on  Hydrochlorides  of 
Cupric  and  Cobalt  Chlorides.  By  Engel  (Compt.  rend.,  107,  178 
— 179). — The  author  points  out  that  Sabatier's  and  his  own  results  are 
not  contradictory,  but  prove  the  existence  of  two  hydrochlorides  of 
cupric   chloride,   just   as  in   the  case   of  zinc    chloride.     He    claims 
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priority   in   the    discovery  of  the  hydrochloride   of   cobalt  chloride. 
(Compare  this  vol.,  pp.  558,  1036,  1037.)  C.  H.  B. 

Basic  Cupric  Chromate.  By  L.  Balbiano  (Chem.  Centr.,  1888, 
1024,  from  Be-nd.  Acad.  Lincei  [4],  4,  597— 600).— A  solution  of 
CTipric  sulphate  is  not  completely  precipitated  by  neutral  ammonium 
chromate,  the  complete  precipitation  only  being  effected  by  the  ad- 
dition of  ammonia.  Both  the  precipitate  first  produced  by  the 
ammonium  chromate  and  that  by  the  later  addition  of  the  ammonia 
have  the  same  composition,  CugCrOe  +  2H2O. 

By  evaporating  the  aqueous  solution  on  the  water-bath,  an 
amorphous  mass  is  formed.  Alcohol  precipitates  from  the  aqueous 
solution  a  dirty  green  precipitate,  and  is  at  the  same  time  oxidised  to 
acetic  acid.  J.  W.  L. 

Action  of  Petroleum  on  Lead.  By  W.  Fox  {Chem.  News,  58, 
39). — The  lead  lining  of  tanks  in  which  petroleum  is  stored  soon 
becomes  corroded,  and  a  brownish  powder  forms  consisting  of  lead 
hydroxide,  carbonate,  and  a  little  valerate  and  some  organic  matter. 
When  lead  is  heated  in  a  sealed  tube  with  petroleum  free  from  acid, 
no  gas  is  evolved  and  lead  oxide  alone  is  formed  ;  if  a  little  valeric 
acid  is  added  to  the  petroleum  and  oxygen  is  excladed  from  the  tube, 
then  lead  hydroxide  and  carbonate  form ;  heated  in  a  similar  manner 
with  valeric  acid  in  the  presence  of  oxygen,  the  lead  forms  hydroxide 
and  carbonate  and  oxygen  is  absorbed.  The  author  therefore  thinks 
that  the  formation  of  lead  carbonate  in  the  petroleum  tanks  is  due  to 
the  action  of  an  oxidising  agent,  and  a  small  quantity  of  valeric  acid 
present  in  the  petroleum.  D.  A.  L. 

Yttrium  Compounds.  By  A.  Duboin  (Compt  rend.,  107,  99 — 
101  and  243 — 245). — 8  parts  of  pure  yttria  from  the  oxalate,  1  part 
of  amorphous  silica,  and  30  parts  of  calcium  chloride  were  heated 
together  for  two  hours  in  a  wind  furnace  and  the  cooled  product  was 
treated  with  water.  In  this  way  a  silicate,  Y203,Si02,  analogous  to 
gadolinite,  is  obtained  in  microscopic,  highly  bi-refractive,  monoclinic 
crystals,  which  are  attacked  by  acids.  Some  measurements  of  the 
faces  and  angles  are  given.  The  artificial  crystals  differ  from  those 
of  gadolinite  in  their  angle  of  extinction  and  in  the  separation  of  the 
optical  axes,  the  differences  being  doubtless  due  to  the  presence  in 
gadolinite  of  oxides  other  than  yttria. 

In  the  preparation  of  yttrium  silicates  by  Lechartier's  method,  a 
mixture  of  cubes  and  elongated  prisms  is  obtained,  and  if  this  is  fused 
with  sodium  carbonate  and  the  product  treated  with  acids,  the  prisms, 
which  consist  of  a  double  silicate  of  calcium  and  yttrium,,  are  decom- 
posed and  dissolved,  whilst  the  cubic  crystals  which  consist  of  yttrium 
oxide  remain  unaltered. 

When  amorphous  yttrium  oxide  is  heated  to  redness  with  calcium 
chloride  for  about  two  hours,  and  the  product  is  extracted  with  warm 
water,  highly  refractive  crystals  of  yttrium  oxide  are  obtained,  and 
these   are   attacked    with   difficulty   by   acids   or   by   fused    sodium 
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carbonate.  The  crystals  are  trapezohedrons  resembling  those  of 
analcime,  but  they  have  no  action  on  polarised  light. 

Yttrium  oxide  heated  to  redness  on  a  gas-carbon  support  in  a 
current  of  chlorine  and  carbonic  oxide  yields  yttrium  chloride  in  con- 
fused lamellae,  very  soluble  in  water,  with  formation  of  the  very 
hygroscopic  hydrate  YoCIe  +  I2H2O,  described  by  Clove.  In  the 
preparation  of  the  chloride,  care  must  be  taken  that  the  current  of 
gas  is  not  too  rapid,  otherwise  a  considerable  quantity  of  the  salt  is 
volatilised.  If  the  tube  is  heated  to  1100°,  the  chloride  melts,  and 
distinct  crystals  of  considerable  size  can  be  observed  floating  on  the 
surface  of  the  liquid.  The  crystals  are  not  affected  by  benzene. 
They  are  transparent,  colourless,  highly  bi-refractive,  rectangular 
lamellaB  with  transversal  cleavage.  The  bisectrix  is  negative,  and 
the  separation  of  the  optical  axes  is  about  50°. 

Yttrium  bromide  is  obtained  in  a  similar  manner.  It  closely 
resembles  the  chloride  in  appearance,  is  very  deliquescent,  and  with 
water  forms  the  hydrate  YgBrg  +  I8H2O,  described  by  Cleve. 

If  dry  hydrogen  sulphide  is  passed  over  a  mixture  of  anhydrous 
yttrium  chloride  with  excess  of  sodium  chloride,  heated  at  1000°  in 
a  boat  of  gas-carbon,  a  greenish,  crystalline  product  is  obtained,  and 
when  this  is  treated  with  water,  transparent,  greenish  lamellae  of  the 
compound,  NaaSjYaSs,  are  left  undissolved.  The  crystals  do  not  alter 
at  the  ordinary  temperature,  but  burn  if  heated  to  redness.  They  are 
not  affected  by  warm  water,  but  are  dissolved  even  by  dilute  acetic 
acid.  The  form  of  the  crystals  is  a  hexagonal  prism  flattened  in  a 
direction  perpendicular  with  the  principal  axis,  with  three  directions 
of  cleavage  parallel  with  the  sides  of  the  basal  hexagon,  but  the 
symmetry  of  the  crystals  is  not  perfect,  owing  to  the  presence  of 
impurities.  C.  H.  B. 

Production  of  Metallic  Chlorides  from  Oxides.  By  A.  Faure 
(Compt.  rend.,  107,339 — 340). — The  oxide,  such  as  bauxite,  is  heated 
directly  by  means  of  the  flame  from  a  regenerative  furnace,  and  when 
the  temperature  is  sufficiently  high,  the  flame  is  cut  off",  and  a  mixture 
of  hydrogen  chloride  and  naphthalene  vapour  is  passed  into  the 
heated  material.  These  gases  are  completely  utilised  in  the  conver- 
sion of  the  oxide  into  chloride,  and  have  little  or  no  injurious  action 
on  the  bricks  of  the  furnace. 

The  mixture  of  hydrogen  chloride  and  naphthalene  alone  is  not 
decomposed  even  at  a  bright  white  heat,  or  at  any  rate  no  substance 
is  formed  which  condenses  at  temperatures  above  100°. 

C.  H.  B. 

Vapour-density  of  Gallium  Chloride.  By  C.  Friedel  and  J.  M. 
Crafts  (Compt.  rend.,  107,  306 — 309).— Carefully  sublimed  gallium 
chloride  was  volatilised  in  an  atmosphere  of  nitrogen.  Direct  experi- 
ment proved  that  no  chlorine  was  liberated.  The  following  results 
wei-e  obtained : — 

Temperature  ....      237°         307°         357-15°       377-6° 
Vapour-density  . .        11*73        10-61  9-08  7*82 
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The  values  previously  obtained  by  L.  de  Boisbaudran  were — 

Temperature  ....      247°  273°  357°  440° 

Yapour-density  . .        13-4  11-9  lO'O  7-8 

It  follows  that  up  to  273°  gallium  ohloride-  has  the  formula  Gra^Cle, 
but  beyond  this  temperature  the  molecule  dissociates  into  2GraCl3. 
(Compare  Nilson  and  Petterssen,  Trans.,  1888,  824.)  In  the  group 
containing  aluminium,  gallium,  indium,  the  tendency  of  the  chloride 
to  dissociate  into  simpler  molecules  at  higher  temperatures  increases 
as  the  atomic  weight  increases.  The  gallium  chloride  employed  by 
the  authors  was  not  absolutely  dry,  and  hence  the  values  obtained  are 
somewhat  too  low. 

Experiments  by  the  diffusion  method  prove  that  when  aluminium 
chloride  is  strongly  heated  in  an  atmosphere  of  nitrogen,  no  chlorine 
is  liberated,  and  hence  the  decrease  in  vapour-density  must  be  due  to 
the  dissociation  of  ALCle  into  2AICI3.     (Compare  this  vol.,  p.  1040.) 

C.  H.  B. 

Vapour-density  of  Chlorine  and  Ferric  Chloride.  By  C. 
Friedel  and  J.  M.  Crafts  (Gompt.  rend.,  107,  301— 306).— The 
authors  have  previously  shown  (this  vol.,  p.  1040)  that  the  vapour- 
density  of  aluminium  chloride  is  constant  between  288°,  and  400°  and 
corresponds  with  the  formula  AljCle.  Deville  and  Troost's  experiments 
with  ferric  chloride  gave  results  corresponding  with  the  formula 
FcgCle,  but  the  later  determinations  of  V.  Meyer  and  Grunewald 
have  shown  that  between  440°  and  1300°  the  vapour-density  is  always 
lower  than  that  corresponding  with  FcaCle,  and  agrees  more  nearly 
with  the  formula  FeCla.  There  is  always,  however,  a  want  of 
agreement  between  the  observed  and  calculated  values,  because 
at  temperatures  above  518°  the  ferric  chloride  decomposes  into 
ferrous  chloride  and  chlorine.  The  authors  point  out  that  Meyer's 
results  do  not  agree  at  all  well  with  the  formula  FeCla,  and 
consider  that  above  750°  the  ferric  chloride  dissociates  into  Fe.CU 
and  CI2,  whilst  the  further  reduction  of  density  observed  above  1052° 
is  due  to  the  partial  dissociation  of  Fe2Cl4  into  2FeCl2.  The  boiling 
]joint  of  ferrous  chloride  and  its  vapour- density  are,  however,  not  yet 
known. 

The  modification  of  Dumas'  apparatus  employed  by  the  authors 
makes  it  easy  to  ascertain  whether  dissociation  has  taken  place  and 
any  crystals  have  been  deposited.  They  find  that,  contrary  to  the 
statement  of  Meyer  and  Griinewald,  ferric  chloride  in  an  atmosphere 
of  nitrogen  is  dissociated  into  chlorine  and  ferrous  chloride,  the  latter 
being  deposited  in  almost  colourless  crystals  which  do  not  recombine 
with  the  liberated  chlorine  on  cooling,  nor  after  remaining  in  contact 
with  it  at  the  ordinary  temperature  for  several  days.  The  ferrous 
chloride  is  not  volatile  at  440°,  and  hence  the  volume  of  gas  in  the 
apparatus  is  not  altered  in  consequence  of  the  dissociation. 

In  order  to  prevent  the  dissociation,  the  apparatus  was  filled  with 
chlorine,  and  hence  it  became  necessary  to  determine  the  relative 
density  of  this  gas  at  the  temperatures  employed.  The  chlorine  was 
made  in  some  experiments  from  manganese  peroxide  and  hydro- 
chloric acid,  in  others  from  potassium  dichromate  and  hydrochloric 
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acid,  and  was  dried  by  means  of  sulphuric  acid.  The  following 
results  were  obtained  : — 

Temperature  ....      197°     21'6°     23-0°     356-9°     440'0° 
Sp.  gr 2-479     2-458     2-475       2*451       2-448 

Between  21°  and  357°  the  coeflBcient  of  expansion  of  chlorine  is  to 
that  of  air  as  1-009  :  1-000. 

The  experiments  with  ferric  chloride  were  made  in  the  same  way 
as  those  with  aluminium  chloride.  Relatively  low  temperatures  were 
employed,  and  the  quantity  of  the  salt  used  was  such  that  chlorine 
was  always  present  in  considerable  excess.  The  ferric  chloride 
volatilised  completely  and  not  a  trace  of  ferrous  chloride  was  formed. 
Ferric  chloride  boils  at  280 — 285°,  and  melts  under  pressure  at  301°. 
The  following  results  were  obtained  : — 

Temperature  ..      321-6°     325-2°     356-9°     357-0°  442.2°  442-2° 
Yapour-density.        11-41       12-47       12-04       1185     1166     1130 

Between  321°  and  442"  the  vapour-density  is  practically  constant, 
and  corresponds  with  the  formula  FezCle.  C.  H.  B. 

Action  of  Potassium  Nitrite  on  Ferric  Chloride.  By  L.  Pesci 
(Chem.  Centr.,  1888,  1023—1024,  from  Ann.  Ghim.  Farm.  [4],  7, 
305 — 307). — Ferric  chloride  and  potassium  nitrite  react  together  with 
evolution  of  nitric  oxide,  whilst  a  brownish-red  precipitate  forms.  In 
a  flask,  from  which  the  air  had  been  displaced  by  means  of  carbonic 
anhydride,  a  solution  of  potassic  nitrite  was  introduced  and  then  one 
of  ferric  chloride.  After  the  evolution  of  nitric  oxide  ceased,  the 
colourless  liquid  was  separated  from  the  brown  precipitate,  and  the 
excess  of  nitrous  acid  destroyed  by  carbamide  and  acetic  acid,  and 
finally  concentrated  sulphuric  acid  was  added,  when  the  presence  of 
nitric  acid  was  ascertained.  The  reaction  may  probably  be  represented 
by  the  following  equation  : — 

FeaCle  +  6KNO2  +  2H2O  =  Fe202(HO)2  +  6KC1  +  2HNO3  +  4N0. 

The  brown  precipitate  of  the  reaction,  probably  metaferric  hydrate, 
is  best  separated  by  dialysis.  It  is  soluble  in  water,  and  behaves 
entirely  differently  from  the  ferric  salts.  With  ferrocyanide,  a  brown 
coloration  is  first  formed,  which  eventually  develops  into  a  precipitate. 
Ferricyanide  and  thiocyanate  give  no  precipitate.  Tannin  gradually 
produces  a  brown  precipitate.  A  trace  of  a  salt  of  alkali  or  sulphuric 
acid  coagulates  the  oxide  immediately.  A  very  small  quantity  of 
nitric  acid  does  not  precipitate  the  solution,  but  the  concentrated  acid 
precipitates  ferric  oxide,  which,  after  some  time,  gradually  dissolves. 
Carbonic  anhydride  does  not  precipitate  the  oxide.  By  boiling  the 
solution  of  this  hydrate,  a  reddish-brown  precipitate  forms,  which, 
however,  redissolves  on  cooling.  Phenolphthalein  and  rosolic  acid 
show  an  acid  reaction  in  the  solution.     The  solution  is  very  stable. 

J.  W.  L. 
Crystallised  Hydrated  Potassium  Ferrite  prepared  in  the 
Dry  Way.     By  G.  Rousseau  and  J.  Beenheim  (Compt.  rend.,  107, 
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240 — 243). — When  potassium  ferrate  is  thrown  into  fused  potassium 
chloride  or  hydroxide,  it  decomposes  rapidly  into  potassium  ferrite 
and  oxygen.  The  alkalinity  of  the  flux  has  no  influence  on  the 
result  as  in  the  case  of  barium  ferrate.  If  potassium  hydroxide  is 
used,  the  ferrite  is  not  changed  by  continued  heating  to  bright 
redness,  but  if  the  flux  is  a  mixture  of  the  hydroxide  and  chloride,  the 
ferrite  is  gradually  converted  into  reddish,  transparent  crystals  similar 
to  those  of  sodium  ferrite. 

When  potassium  ferrite,  obtained  by  Mitscherlich's  method  of  heat- 
ing potassium  ferric  oxalate,  is  heated  to  redness  with  potassium 
chloride  or  a  mixture  of  the  chloride  and  hydroxide,  it  yields  red-brown 
crystals  of  the  same  composition  as  those  just  described.  5  grams  of 
potassium  ferrite  fused  with  30  gi^ams  of  potassium  chloride  and  the 
same  quantity  of  the  hydroxide,  gave  crystals  of  the  composition 
FeoOg,  86-52;  HA  11-34;  KA  2-91.  When  the  heating  was  continued 
until  the  greater  part  of  the  flux  was  volatilised,  the  product  had  the 
composition  Fe-^Oa,  90'16  ;  H2O,  5*76  ;  K2O,  373,  and  hence  it  is  evident 
that  the  hydrate  tirst  formed  was  afterwards  decomposed. 

Better  results  were  obtained  by  using  the  semi-crystallised  ferrite 
prepared  according  to  Salm-Horstmar's  method  of  fusing  ferric 
hydroxide  with  4  parts  of  potassium  carbonate.  This  product  was 
mixed  with  twice  its  weight  of  potassium  chloride,  and  carefuUv 
heated  until  most  of  the  latter  had  volatilised.  In  this  way, 
comparatively  large,  transparent,  red-brown  crystals  were  obtained. 
Three  different  specimens  gave  the  following  results : — 

FesOa 85-46  86-34  84-67 

H2O  10-82  11-11  10-94 

K2O 3-57  3-01  3-95 

This  compound  is  soluble  in  mineral  acids,  but  if  calcined  it  acquires 
an  alkaline  reaction,  and  then  dissolves  slowly  even  in  concentrated 
boiling  hydrochloric  acid.  It  loses  5-08  per  cent,  of  water  at 
150 — ^160°,  345  per  cent,  at  about  300°,  and  the  remainder  at  a  red 
heat.     These  facts  point  to  the  existence  of  three  distinct  hydrates. 

If  crystallised  ferrous  sulphate  is  heated  to  redness  with  an  equal 
weight  of  potassium  chloride  for  half  an  hour,  one  of  these  hydrates 
is  obtained  in  brilliant  lamellae  of  the  composition  Fe203,  84*33  ; 
H2O,  11-45  ;  K2O,  3-66.  If  heating  is  continued  for  an  hour,  the 
potassium  chloride  is  completely  volatilised,  and  the  crystals  obtained 
have  the  composition  FcaOg,  97-20;  H2O,  1-47;  K2O,  1-08.  Further 
heating  would  doubtless  result  in  the  formation  of  hematite. 

It  is  noteworthy  that  the  water  and  potassium  oxide  volatilise 
simultaneously,  a  fact  which  affords  further  proof  that  in  these 
compounds  they  have  a  similar  function.  C.  H.  B. 

Chinese  Treatment  of  Cobalt  Ores.  By  T.  I.  Bowler  (Chem. 
News,  58,  100). — The  ore  (a  sample  examined  contained  per  cent., 
35  of  Fe,  13-1  of  Mn,  3-5  of  Ni,  2-4  of  Co,  all  as  oxides,  and  46  per 
cent,  of  gangue)  is  washed,  powdered  while  wet,  and  allowed  to 
settle  in  water ;    the  lower  layers  are  then  dried,  mixed  with  borax, 
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and  fused  up  with  glass.  After  36  or  40  hours,  the  glass  is  light  blue 
in  colour  with  a  tint  of  amethyst  due  to  manganese,  but  colours  due 
to  iron  or  nickel  are  scarcely  apparent :  the  bottom  portion  of  the  melt 
is  worthless.  For  painting  on  porcelain,  the  Chinese  frit  this  same  ore 
with  felspar,  white  kaolin  clay,  and  much  borax.  D.  A.  L. 

Dissociation  of  Fused  Metallic  Sulphides.  By  T.  S.  Hunt 
(Chem.  News,  58,  8*"). — Referring  to  Moore's  note  on  the  separa- 
tion of  a  brilliant,  ductile,  metallic  alloy  from  nickel  regulus  (Abstr., 
1887,  1081),  the  author  points  out  that  he  has  described  the  separation 
of  metallic  iron  from  a  copper-iron  regulus.  The  fused  mass  consisted 
of  oxysulphides,  and  on  cooling  decomposed  into  iron,  magnetite  and 
sulphides.  The  separation  of  copper  from  rich  copper  regulus  is 
another  instance  of  this  decomposition  of  sulphides  which  are  only 
stable  at  high  temperatures.  A  crystalline  subsulphide,  Fe4Ni2S,  is 
found  in  cavities  in  the  nickel  matte  smelting  hearth  in  Pennsylvania. 

D.  A.  L. 

Zinc  Titanates.  By  L.  L:6vy  (Compt.  rend.,  107,  421— 423).— A 
hibasic  titanate,  Ti02,2ZnO,  is  obtained  by  heating  to  bright  redness  in  a 
brasqued  crucible  a  mixture  of  2  parts  of  titanic  oxide,  15  parts  of  zinc 
sulphate,  and  15  parts  of  potassium  sulphate.  It  forms  black,  crystal- 
line grains  ;  sp.  gr.  at  20°  =  4*16.  It  is  decomposed  by  chlorine  bat 
not  by  hydrogen,  and  is  dissolved  by  hot  and  dilute  or  cold  and 
concentrated  acids  and  alkalis,  and  also  by  a  fused  mixture  of 
potassium  nitrate  and  sodium  carbonate.  It  can  also  be  obtained 
by  heating  the  sesquititanate  with  excess  of  zinc  sulphate  or 
choride. 

A  sesquititanate,  2Ti02,3ZnO,  is  obtained  by  heating  to  redness  a 
mixture  of  1  part  of  titanic  oxide,  5  parts  of  zinc  sulphate,  and  1"2  parts 
of  potassium  sulphate,  and  washing  the  product  with  dilute  sulphuric 
acid.  It  forms  a  yellow,  crystalline  powder,  which  is  not  decomposed 
by  heat.  It  is  decomposed  by  chlorine  or  hydrogen,  and  slowly  by- 
warm  sulphuric  or  nitric  acid,  or  a  mixture  of  sulphuric  and  hydro- 
fluoric acids.  It  is  completely  dissolved  by  cold  hydrochloric  acid, 
and  is  decomposed  by  fused  potash,  but  not  by  a  mixture  of  potassium 
nitrate  or  sodium  carbonate. 

The  7iormal  titanate,  Ti02,ZnO,  is  obtained  in  a  similar  manner  from 
a  mixture  of  titanic  oxide,  2  parts ;  zinc  sulphate,  8  parts,  and  potassium 
sulphate  3  parts.  It  is  a  pale-violet  substance  with  a  couchoidal 
fracture,  and  not  unfrequently  forms  silky  needles ;  sp.  gr.  at  20°  = 
3*17.  It  is  decomposed  by  chlorine,  but  not  by  hydrogen.  Boiling 
acids  and  concentrated  potash  attack  it  with  difficulty,  but  it  is 
slightly  attacked  by  a  fused  mixture  of  potassium  nitrate  and  sodium 
carbonate,  and  is  decomposed  by  fused  potash. 

An  acid  titanate,  5Ti02,4ZnO,  is  formed  at  a  cherry-red  heat  from  a 
mixture  of  titanic  oxide,  3  parts  ;  zinc  sulphate,  12  parts,  and  potassium 
sulphate,  1  part ;  the  product  being  washed  with  dilute  nitric  acid. 
It  forms  small,  pale-brown,  crystalline  leaflets,  sp.  gr.  at  19°  =  3'68. 
It  is  insoluble  in  all  ordinary  solvents,  and  is  decomposed  by  chlorine, 
but  not  by  hydrogen.     It  is  not  attacked  by  concentrated  acids  in  the 
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cold,  but  is   dissolved  by  all  except  hydrocliloric  acid  when  heated, 
and  is  also  dissolved  bj  fused  potassium  hydrogen  sulphate. 

The  nature  of  the  product  is  determined  by  the  temperature  and 
by  the  composition  of  the  mixture.  At  a  dull  red  heat,  the  sesqui- 
titanate  is  always  formed,  but  at  higher  temperatures  one  of  the 
other  compounds  is  formed  according  to  the  composition  of  the  mix- 
ture, the  proportion  of  potassium  sulphate  being  of  great  importance. 
It  is  probable  that  a  potassium  titanate  is  first  formed,  but  is  subse- 
quently decomposed  by  the  zinc  salt.  In  fact,  the  zinc  compounds  can 
be  obtained  by  the  direct  action  of  zinc  sulphate  on  potassium 
titanate.  C.  H.  B. 

riuorine-derivatives  of  Pertitanic  Acid.  By  A.  Piccmi 
Gazzetta,  17,  479 — 486). — In  a  communication  to  ih.e  Accademia  del 
Lincei  (Sept.,  1885),  the  author  described  a  barium  fluoroxypertitanate, 
(Ti02F2,BaF2),  prepared  by  adding  barium  nitrate  to  a  solution  of  the 
octahedral  ammonium  fluoroxypertitanate,  when  it  comes  down  as  a 
flocculent  precipitate.  Sometimes  also,  under  conditions  which  are 
not  accurately  known,  this  was  accompanied  by  a  crystalline  barium 
compound,  probably  2Ti02F2,3BaF2,  corresponding  with  the  octahedral 
ammonium  salt. 

When  the  amorphous  barium  salfc  is  gently  heated,  it  loses  its 
yellow  colour  and  becomes  white,  but  at  a  higher  temperature  it  parts 
with  its  fluorine,  and  is  converted  into  a  white  mass  of  the  composi- 
tion BaO,Ti02 ;  the  total  loss  being  somewhat  more  than  20  per  cent, 
of  the  original  weight. 

In  order  to  ascertain  what  was  the  nature  of  the  reaction  which 
takes  place  in  the  first  stage,  some  of  the  barium  fluoroxypertitanate 
was  heated  in  a  vacuum  at  150 — 160°,  the  gas  which  was  given  off 
collected,  and  the  residue  weighed.  The  gas  evolved  was  pure  oxygen, 
and  the  residue  had  the  composition  TiOF4Ba,  the  decomposition 
taking  place  according  to  the  equation  2(Ti02F2,BaF2)  =  2TiOF4Ba 
••+-  O2.  As  the  residue  is  easily  soluble  in  dilute  acids,  it  cannot  be  a 
mixture  containing  titanic  acid,  and  is  therefore  probably  a  new 
barium  salt  of  the  formula  TiOF2,BaF2. 

Fluoroxy pertitanic  acid,  Ti02F2,2IIF,  may  be  obtained  in  solution 
by  adding  barium  fluoroxypertitanate,  in  slight  excess,  to  well-cooled 
dilate  sulphuric  acid  (4 — 5  per  cent.)  contained  in  a  platinum  dish, 
filtering  (using  a  silver  funnel)  from  the  barium  sulphate  and  excess 
of  fluoroxypertitanate,  and  cautiously  precipitating  the  traces  of 
barium  in  solution  with  dilute  sulphuric  acid.  If  an  alkaline  car- 
bonate is  added  to  the  liquid,  it  effervesces  and  deposits  yellow 
peroxide  of  titanium,  but  on  cautiously  neutralising  with  potassium 
hydroxide,  a  crystalline  precipitate  of  potassium  fluoroxypertitanate, 
Ti02F2,2KF,  is  obtained  ;  the  ammonium  salt  could  not  be  obtained 
definitely  crystallised.  On  saturating  the  acid  with  ammonia  and 
adding  ammonium  fluoride,  the  octahedral  ammonium  fluoroxyper- 
titanate, Ti02F2,3NH4F,  is  thrown  down  in  the  crystalline  state. 
That  the  solution  really  contained  an  acid  of  the  formula  given  above 
was  confirmed  by  determining  the  relation  between  the  titanium  and 
fluorine. 
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The  author  has  been  unable  to  obtain  any  zirconium  compounds 
corresponding  with  those  of  titanium  just  described.  C.  E.  G. 

Amorphous  Antimony.  By  F.  H6rard  (Compt.  rend.,  107, 420). 
— When  antimony  is  heated  to  dull  redness  in  a  current  of  nitrogen, 
greyish  vapours  are  evolved,  which  condense  on  the  cool  parts  of  the 
tube  in  agglomerations  of  small  spheres  similar  in  appearance  to  Betten- 
dorff's  amorphous  arsenic.  The  sublimate  contains  98*7  per  cent,  of 
antimony,  and  is  similar  to  the  amorphous  antimony  obtained  by  Gore 
by  the  electrolysis  of  the  haloid  salts.  It  melts  at  6l4° ;  sp.  gr.  at  0°  = 
6'22.  Ordinary  crystallised  antimony  melts  at  440°  ;  sp.  gr,  =  6' 73.  The 
fact  that  the  amorphous  variety  is  not  produced  in  a  current  of  hydro- 
gen seems  to  indicate  that  a  nitride  is  first  formed,  but  decomposes  in 
the  cooler  parts  of  the  tube.  C.  H.  B. 

Bism.Tith  and  Lithium  in  Iron  and  Slags.  By  H.  N.  Warren 
{Chem.  News,  58,  27). — Hydrogen  sulphide  produced  a  decided  black 
precipitate  of  bismuth  sulphide  in  hydrochloric  acid  solutions  con- 
taining 5  grams  of  some  Cleveland  district  ordinary  blast  slags,  in  six 
samples  out  of  nine.  Estimated  in  the  usual  way,  the  amount  was 
from  0*1  to  0*5  per  cent,  of  bismuth  oxide  in  the  different  samples; 
the  corresponding  samples  of  iron  contained  001  to  0*04  per  cent,  of 
metallic  bismuth.  The  slags  were  also  found  to  contain  from  0*05  to 
0*01  per  cent,  of  lithium  estimated  as  carbonate,  which  was  also  de- 
tected spectroscopically  in  the  residue  obtained  from  four  samples  of 
cast  iron  out  of  six,  after  removal  of  the  iron  and  other  substances. 

D.  A.  L. 

Halogen  Compounds  of  Gold.  By  G.  Kruss  and  F.  W.  Schmidt 
(/.  pr.  Chem.  [2],  38,  77 — 84  ;  compare  this  vol.,  p.  28).— The  authors 
have  again  failed  to  obtain  a  chloride  of  gold  having  the  con- 
stant composition  AU2CI4,  notwithstanding  that  they  have  exactly 
followed  Thomson's  latest  directions  (this  vol.,  p.  559).  The  product 
of  the  action  of  chlorine  on  gold  is  a  mixture  of  auric  chloride  and 
unaltered  gold,  for  the  former  may  be  dissolved  away  from  the  latter 
by  water  and  by  ether.  Nor  is  the  compound  AU2Br4  obtained  by  the 
action  of  bromine  on  gold  :  when  the  absorption  of  bromine  ceases, 
the  product  is  auric  bromide  mixed  with  a  trace  of  unaltered  gold. 
Only  a  small  quantity  of  the  gold  can  be  converted  into  auric  bromide 
by  bromine  vapour.  A.  G.  B. 

Rhodium  Salts.     By  E.  Leidi^  (Gbmpt  rend.,  107,  234—237).— 

If  a  saturated  solution  of  ammonium  chloride  is  added  to  a  concen- 
trated solution  of  ammonium  rhodium  chloride  containing  a  consider- 
able proportion  of  free  nitric  acid,  crystalline  plates  resembling 
chromic  chloride  are  deposited.  When  these  are  dried  in  a  vacuum, 
they  have  the  composition  Rh2Cl6,6NH4Cl,2NH4-N03.  If  treated 
with  water,  they  decompose  into  the  double  chloride  Rh2Cl6,6NH4Cl 
-|-  3H2O,  rhodium  chloride,  and  gaseous  products  similar  to  those  pro- 
duced by  the  action  of  aqua  regia  on  ammonium  chloride.  The  feeble 
solubility  of  this  compound  must  be  borne  in  mind  when  ammonium 
chloride  is  employed  to  separate  rhodium  from  platinum. 
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Bhodmm  sulphate,  ^112(804)3,  is  obtained  by  dissolving  rhodium 
sesquioxide  in  excess  of  sulphuric  acid,  evaporating  to  a  syrup,  and 
finally  heating  at  440°  until  the  weight  is  constant.  At  this  tempera- 
ture, the  whole  of  the  free  acid  is  expelled,  but  the  sulphate  is  not 
decomposed.  It  forms  a  brick-red,  non-hygroscopic  powder,  stable 
in  presence  of  water  if  the  latter  does  not  exceed  1 6  equivalents  per 
equivalent  of  salt,  but  decomposed  by  a  larger  quantity  with  forma- 
tion of  a  basic  sulphate  and  free  sulphuric  acid.  When  boiled  with 
large  quantities  of  water  until  the  washings  are  no  longer  acid,  it 
yields  a  subsulphate,  Rh2(S04)3,Rh203.  Rhodium  sulphate  forms  no 
alums  and  no  crystallisable  double  sulphates. 

The  double  oxalates  have  the  general  formula  Rh2(C204)3,3M2C204 
-f  TiHgO,  crystallise  readily,  and  are  analogous  to  but  not  iso- 
morphous  with  the  double  ferric  and  chromic  oxalates.  Bhodmm 
potassium  oxalate  is  obtained  in  garnet-red,  triclinic  prisms,  very 
soluble  in  water,  by  dissolving  freshly  precipitated  rhodium  sesqui- 
oxide in  a  solution  of  potassium  hydrogen  oxalate  and  crystallising  in 
a  vacuum.  In  a  concentrated  solution,  the  ordinary  reactions  of 
rhodium  and  oxalic  acid  are  partially  masked  ;  in  dilute  solutions,  the 
salt  is  decomposed  with  precipitation  of  rhodium  sesquioxide.  The 
sodium  and  ammonium  salts  have  similar  properties,  and  are  obtained 
in  a  similar  manner.  The  former  crystallises  with  12  mols,  and  the 
latter  with  9  mols.  H-0.  Rhodiunn  barium  oxalate,  obtained  by  the 
action  of  barium  chloride  on  the  potassium  salt,  forms  orange-yellow 
crystals,  which  contain  6  mols.  H2O  and  are  only  slightly  soluble  in 
boiling  water.  C.  H.  B. 

Note  by  Abstractor. — The  fact  that  in  solutions  of  these  so-called 
double  oxalates  the  reactions  of  rhodium  and  oxalic  acid  are  partially 
masked  seems  to  indicate  that  these  compounds  are  really  rhodio- 
oxalates,  analogous  in  constitution  to  the  chromoxalates. 

C.  H.  B. 
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Cobalt  Ores.  By  G.  Yollhaedt  {Zeit.  Kryst.  Min.,  14,  407— 
408). —  Crystals  of  snjaltine  and  cloanthite  when  cut  and  treated  with 
acids  exhibit  a  series  of  zones  of  varying  solubility.  In  order  to -de- 
termine whether  this  is  due  to  varying  composition,  specimens  of  ore 
were  powdered  and  treated  with  hydrochloric  acid  and  potassium 
chlorate.  A  portion  was  thus  dissolved,  and  of  the  residue  a  portion 
was  used  for  analysis  and  a  portion  treated  in  the  same  way,  the  final 
residue  being  analysed.     The  results  were  as  follows  : — 
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la. 

lb. 

Ic. 

Id. 

Ua. 

116. 

Ilia. 

III*. 

SiOa 

0-14 

0-12 

0-13 

0-16 

8 

0-61 

0-61 

(0-61) 

(0-61) 

0-30 

(0  -30) 

— 

— 

Bi 

0-31 

0-41 

0-16 

0-18 

4-58 

0-37 

— 



Pb 

0-37 

0-36 

0-01 

0  12 









As 

75-53 

73-46 

75-78 

76-19 

71-19 

75  -43 

77-94 

78-26 

Fe 

0-37 

0-38 

0-47 

0-30 

1-35 

1-22 

5-07 

6-69 

Ni \ 

Co J 

21-94 

[19-88 
1   2-03 

19  -89  \ 
2-30/ 

21-71 

21-84 

22-24 

12  Oil 
3-69/ 

15  05 

Totals 

99-27 

97-25 

99-35 

99-27 

— 

— 

— 

— 

I.  Cloanthite  from  Schneeberg  in  Saxony :  a  and  h,  original  ore  ; 
c,  first  residue ;  d,  second  residue.  II.  Cloanthite  crystals,  cubes  with 
pentagonal  dodecabedra,  from  Wolkenstein  in  Saxony :  a,  original 
ore  ;  h,  residue.  III.  Cloanthite  from  Markircb  in  Alsace,  sp.  gr. 
6-32. 

The  results  obtained  with  the  Schneeberg  cloanthite  (I),  showing 
that  for  the  most  part  a  compound  poor  in  arsenic  has  been  dissolved, 
are  confirmed  by  the  fact  that  the  compound  CoAsj  (skutterudite)  is 
soluble  with  considerably  greater  difficulty  than  smhltine  and  cloan- 
thite. Whether  an  admixture  of  RAss  or  of  free  arsenic  is  present  in 
the  latter  minerals  cannot  be  determined.  In  the  cloanthite  from 
Wolkenstein  (11)  the  ratio  of  R  to  As  has  increased  from  1  :  2*4,  in  the 
residue  to  I  :  2-62.  The  bismuth  appears  not  to  be  in  combination 
with  the  metals.  The  Alsatian  cloanthite  (III)  when  treated  with 
acid  was  found  to  be  homogeneous.  It  has  the  formula  RAsa,  whilst 
other  crystals  from  the  same  locality  previously  analysed  gave  the 
formula  RAs2-  The  author  concludes  that  further  investigations  are 
necessary  to  determine  the  chemical  composition  of  smaltine  and 
cloanthite.  B.  H.  B. 

Calciostrontianite     (Emmonite)     from    Brixlegg.      By    A. 

Cathrein  {Zeit,  Kryst.  Min.,  14,  366 — 374). — A  mineral  occurring 
in  small,  well-developed,  rhombic  crystals  on  barytes  in  the  Gross- 
kogel  grey  copper  mine  at  Brixlegg  in  the  Tyrol,  was  first  thought  to 
be  smithsonite,  and  subsequently  strontiocalcite.  It  gave  on  analysis 
the  following  results  : — 


SrCO.,. 
86-89 


CaCOa. 
13-14 


Total. 
100-03 


The  mineral  is  therefore  a  calciosti-ontianite  having  the  formula 
9SrCOa,2CaC03.  It  is  identical  with  the  American  mineral  named 
emmonite  by  T.  Tliomson  in  1836.  As  the  barytes  matrix  contains 
0-71  per  cent,  of  strontium  sulphate  and  0"1  per  cent,  of  calcium  sul- 
phate, the  calciostrontianite  may  have  been  formed  from  this  by  the 
action  of  water  containing  carbonic  acid.  B.  H.  B. 
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Phosphorite  of  Capo  di  Leuca.  By  I.  Giglioli  {Gazzetta,  18, 
64 — 56). — This  phosphorite  occurs  abundantly  in  the  pliocene  lime- 
stone of  Capo  di  Santa  Maria  di  Leuca,  at  Otranto.  It  is  found  in 
nodules  and  fragments,  which  are  very  hard,  and  can  readily  be  sepa- 
rated from  the  calcareous  g-angue  by  calcining  the  lumps  in  a  furnace 
and  then  treating  them  with  cold  water.  As  yet  no  technical  use  has 
been  made  of  this  bed  of  phosphorite. 

The  results  of  the  analysis  are  as  follows  : — 


AI2O3,  &c.,  by 

Ca3(P04),. 

CaCOg. 

CaSO^. 

FeoOg. 

Silica. 

difference.        II2O. 

39-22 

39-84 

1-81 

4-02 

3-88 

12-98          1-25 
C.  E.  G. 

Arnimite.  By  A.  Wetsbach  {Zeit.  Kryst.  Min.,  14,  399—400, 
from  Jahrb.  Berg.  Suttenw.  K.  Sachsen,  1886,  86). — The  name  of 
arnimite  is  applied  by  the  author  to  a  mineral  occurring  in  the  so- 
called  porcelain-jasper  of  Planitz  near  Zwickau.  Under  the  micro- 
scope, this  mineral  is  seen  to  be  an  aggregate  of  short,  acicular  crys- 
tals. A  specimen,  as  free  as  possible  from  the  accompanying  anhy- 
dride and  gypsum,  gave  on  analysis  the  following  results  (I)  : — 


CuO. 

SO3.     FeaOg,  AI2O3. 

CaO. 

H2O. 

Total. 

I.  56-81 

24-48         0-35 

0-56 

(17-85) 

100-00 

11.  49-96 

24-59           — 

8-17 

17-76 

100-48 

These  results  are  in  fair  accord  with  the  formula  CU5S2O11  +  6H2O. 
As  this  composition  approaches  most  nearly  to  that  of  herrengrundite, 
a  new  analysis  was  made  of  that  Hungarian  mineral,  the  results  of 
which  (II)  lead  to  the  formula  Cu4CaS20ii  +  6H2O,  showing  that 
herrengrundite  is  a  lime-bearing  arnimite.  B.  H.  B. 

Minerals  of  the  Tetragonal  System  present  in  Crystallised 
Slags.  By  J.  H.  L.  YOGT  {Chem.  Gentr.,  1888,  985,  from  Berg.  Butt, 
Zeit.,  47,  187 — 189). — The  author  contends  that  his  former  assertion 
concerning  the  identity  of  certain  crystalline  minerals  found  in  slags 
with  the  natural  melilite  and  gehlenite  is  supported  by  the  optical 
properties  and  structure  of  the  minerals.  He  has  also  noticed  in  the 
blast  furnace  slags  another  mineral  in  which  lime  is  the  principal  base, 
apparently  closely  related  to  melilite.  J.  W.  L. 

Alteration  of  Quartz  into  Talc.  By  E.  Wetnschenk  (Zeit. 
Kryst.  Min.,  14,  305 — 323). — The  extensive  talc  deposit  of  Gopfers- 
griin  in  the  Fichtelgebirge  occurs  at  the  contact  of  granite  and  crys- 
talline schists,  consisting  of  mica-schist,  phyllite,  and,  more  rarely, 
serpentine,  variolite,  and  chlorite-schist.  It  forms  part  of  a  limestone 
bed  in  which  occur  quartz  in  crystals  and  grains,  fluorspar,  chondro- 
dite,  magnetic  pyrites,  iron  pyrites,  garnet,  phlogopite,  grammatite, 
graphite,  and  many  other  minerals.  The  talc  deposited  on  the  lime- 
stone contains  pseudomorphs  of  talc  after  brown  spar  and  quartz,  and 
more  rarely  of  talc  after  calcite,  and  of  chalcedony  after  dolomite. 
The  following  analyses  indicate  the  purity  of  the  talc  : — 
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SiO,. 

MgO. 

FejOg. 

HjO. 

Total. 

I. 

63-52 

31-72 

— 

4-76 

100-00 

IT. 

62-87 

31-62 

]-31 

3-93 

99-73 

III. 

63-32 

31-49 

0-57 

4-38 

99-76 

IV. 

62-98 

31-36 

1-85 

4-32 

100-51 

I  is  the  composition  of  pure  talc  calculated  from  the  formula 
Mg3(Si03)4H2;  II  is  the  composition  of  a  yellowish-white  pseudo- 
morph  after  quartz ;  III  of  a  pure  white  dolomite  pseudomorph,  and 
IV  of  ordinary  greenish  talc. 

The  process  of  the  alteration  of  the  qnartz  into  talc  was  elucidated 
by  a  microscopical  examination  of  the  quai'fcz  occurring  in  the  rock 
immediately  above  the  talc  bed,  where  every  stage  of  the  transition 
can  be  distinctly  seen.  B.  H.  B. 

Artificial  Magnesia  Mica.  By  J.  H.  L.  Vogt  (Chem.  Centr., 
1888,  985,  from  Berg.  Hiitt.  Zeit.,  47,  197— 199).— A  magnesia  mica 
nearly  always  crystallises  out  of  the  copper  slag  of  the  Kafveltorp 
copper  works  in  Sweden,  which  is  but  slightly  different  from  the 
natural  mineral,  and  has  a  composition  agreeing  with  the  proportions 
Si  :  Al  :  Mg(  +  Fe)  :  K(  +  I^a)  =  I'Ol?  :  0-336  :  l-QO  :  0-384,  whereas 
these  are  1  :  0-4  :  1  :  04  in  the  natural  mineral.  It  would  appear 
that  the  presence  of  fluoride  in  the  slag  is  a  necessary  condition  to 
the  formation  of  the  mica.  J.  W.  L. 

Biotite  from  Christiania.  By  P.  Jannasch  (Zeif.  Kryst.  Mm., 
14,  400). — In  a  Norwegian  journal,  the  author  gives  the  following 
analysis  of  the  brown  biotite  from  the  micaceous  rock  that  forms  a 
portion  of  the  contact  zone  in  the  Silurian  basin  of  Christiania  : — 


SiOs.     Ti02.  NbsOg.    AI2O3. 

FeO. 

MgO.     CaO. 

Na-^O.   KoO.    H,0.    Total. 

33-95   3-40   0-98     17-69 

21-94 

7-98     1-10 

1-00    8-39    3-46  9989 

Traces   of  manganese,   strontium,    and  lithium  were  also  observed. 
The     analytical     results    correspond     with    the    empirical    formula 

^  isl^    \5^     10^1l8^75«  B.     H.     B. 

Cronstedtite  from  Kuttenberg  in  Bohemia.  By  K.  Vrba 
(Zeit.  Kryst.  Min.,  14,  410,  from  Sitzher.  Bohm.  Ges.  Wiss.,  1886).— 
At  Kuttenberg,  cronstedtite  has  been  found  in  black,  fibrous  masses 
on  cryptocrystalline,  opaque  quartz,  or  on  a  granular  mixture  of 
quartz,  pyrites,  and  blende.  The  mineral  has  a  sp.  gr.  of  3-445,  and 
on  analysis  gave  the  following  results  : — 


SiOo. 

FegOa. 

FeO. 

MnO. 

HoO. 

TDtal. 

17-34 

43-05 

30-27 

016 

(918) 

100-00 

Formula,  H8Fe"3Fe'"4Si20n.  B.  H.  B. 

New  Manganese  Ore  from  Dillenburg.  By  Schxeider 
{Ghem.  Centr.,  1888,  1016,  from  Zeit.  deut.  geol.  Ges.,  39,  829—834). 
— This  ore,  which  was  struck  in  1885,  is  a  lode  of  0-60—1-0  m.  thick. 
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Its  colour  varies  from  light  brown  to  red  and  dark  brown.  The 
crystalline  form  could  not  be  determined.  Hardness  6 — 7 ;  sp.  gr. 
31026.     Analysis  gave — 

SiOg.         MnO.         CaO.        H2O.      AI2O3.       FeO.       MgO.        Total. 
43-92      38-23      8-00      8*49      0-29      0-69      0*28      99-90 

It  has  been  named  "  Inesite."  J.  W.  L. 

Analysis  of  the  Chalybeate  Water  of  Raffanelo  in  the 
Commune  of  Canale  Monterano.  Bj  F.  Mangini  (Gazzetfa,  17, 
517 — 519). — The  sprino^  rises  from  compact,  calcareous  rocks  inter- 
spersed with  crystals  of  calcite,  the  yield  being  about  3000  litres  per 
diem.  The  density  at  15°  is  0-9745.  The  water  contains  436  c.c.  of 
carbonic  anhydride,  and  the  iron,  present  as  ferrous  carbonate,  is 
equal  to  0-0220  gram  per  litre ;  it  contains  neither  nitrates  nor 
nitrites.     The  solid  residue  per  litre  dried  at  110°  =  1*0915  gram. 

The  composition  of  this  residue  is  as  follows : — 

Carbonic  anhydride,  CO9   0*4240 

Silica,  SiOa .' 00279 

Sulphuric  acid,  H2SO4    0-0820 

Phosphoric  acid,  H3PO4 0-0014 

Chlorine,  CI 0-0053 

Iodine traces 

Ferrous  oxide,  FeO 0*0089 

Calcium  oxide,  CaO 0-3343 

Magnesium  oxide,  MgO 0-0148 

Aluminium  oxide,  AI2O3 0-1350 

(1  Potassium  oxide,  K2O 0-0369 

Sodium  oxide,  Na,0    0-0100 

Loss 0-0110     • 

C.  E.  G. 

Water  of  the  Nile.  By  A.  Muntz  (Gompt.  rend.,  107,  231—234). 
Estimations  of  the  quantity  of  nitrates  in  the  water  of  the  Nile  gave 
the  following  results,  which  are  expressed  in  milligrams  per  litre  : — 

July,  1887.  August,  1887.  September,  1887. 

Nitric  acid 4-09  4*02  1*83 

Equivalent  to  — 

Potassium  nitrate 7*62  7*51  3*71 

Or  nitrogen    1*067  1*052  0*519 

It  is  evident  that  the  quantity  of  nitrates  is  very  variable  and  does 
not  exceed  that  found  in  many  ordinary  rivers.  The  nitrates  are 
derived  partly  from  the  atmosphere  and  partly  from  the  soil.  In 
tropical  districts,  the  proportion  of  nitric  acid  in  the  rain-water  is 
much  more  considerable  than  in  temperate  climates.  The  fertility  of 
the  district  watered  by  the  Nile  cannot  be  attributed  to  the  nitrates 
contained  in  the  water,  but  in  all  probability  is  due  to  the  constituents 
of  the  tine  mud  which  the  water  deposits.  C.  H.  B. 
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Organic    Chemistry. 


Ethyl  Fluoride.  By  H.  Moissan  (Compt.  rend.,  107,  260—263).— 
Ethyl  iodide  is  allowed  to  drop  gradually  on  to  silver  fluoride  in  a 
brass  vessel,  care  being  taken  that  the  temperature  does  not  rise  too 
high.  Any  volatilised  ethyl  iodide  is  condensed  by  means  of  a 
serpentine  lead  tube  cooled  to  —20°,  and  is  allowed  to  fall  back  upon 
the  silver  salt.  The  last  traces  of  the  iodide  are  removed  from  tlio 
gas  by  passing  it  through  two  [J-tubes  containing  silver  fluoride.  It 
is  then  collected  in  carefully  dried  glass  vessels  over  mercury.  Ethyl 
iodide  in  contact  with  excess  of  silver  fluoride  develops  heat,  and  a 
gas  is  evolved,  whilst  at  the  same  time  the  yellow  colour  of  the 
fluoride  changes  to  maroon.  Under  these  conditions,  a  silver  fluor- 
iodide  is  formed,  and  this  in  contact  with  a  fresh  quantity  of  ethyl 
iodide  at  100"  yields  silver  iodide  and  ethyl  fluoride. 

Ethyl  fluoride  is  a  colourless  gas  with  an  agreeable  ethereal  odour ; 
sp.  gr.  1'70.  It  liquefies  at  —48°  under  normal  pressure  or  under 
8  atmos.  at  19°,  and  can  be  solidified  by  suddenly  diminishing  the 
pressure.  It  dissolves  readily  in  several  liquids.  Water  dissolves 
1*98  vols,  at  14°;  ethyl  iodide  dissolves  14*8  vols.;  ethyl  bromide, 
ether,  and  absolute  alcohol  especially,  also  dissolve  large  quantities. 
When  the  liquids  are  heated,  the  gas  is  completely  expelled  unaltered. 
Concentrated  sulphuric  acid  also  dissolves  the  gas. 

Ethyl  fluoride  burns  with  a  blue  flame  which  in  presence  of  small 
quantities  of  methyl  or  ethyl  chlorides  becomes  green.  Admixture 
with  a  small  quantity  of  oxygen  produces  a  bright  flame,  and  with  an 
excess  of  oxygen  the  gas  explodes  violently  when  ignited.  When 
heated  in  sealed  tubes  at  100°  with  very  dilute  potash,  ethyl  fluoride  is 
completely  decomposed,  and  yields  potassium  fluoride,  alcohol,  and  a 
large  proportion  of  ether. 

Chlorine  has  no  action  on  ethyl  fluoride  in  the  dark  after  several 
hours,  but  gaseous  fluorine  completely  and  rapidly  decomposes  ethyl 
chloride.  It  follows  that  fluorine  displaces  chlorine  from  organic  as 
well  as  inorganic  compounds.  C.  H.  B. 

Propylene  Iodide  from  Allyl  Iodide  and  Hydrogen  Iodide. 

By  H.  Malbot  {GompL  rend.,  107, 113— 115).— If  allyl  iodide,  cooled 
at  — 18°,  is  treated  with  a  regular  current  of  hydrogen  iodide,  it  yields 
propylene  iodide ;  but  before  combination  is  complete,  the  latter 
changes  into  isopropyl  iodide  without  evolution  of  propylene.  The 
change  takes  place  slowly,  but  if  the  liquid  is  treated  with  a  further 
quantity  of  hydrogen  iodide,  the  change  becomes  complete. 

If  the  allyl  iodide  is  not  cooled,  the  propylene  iodide  may  decom- 
pose very  violently :  if  it  is  heated,  the  propylene  iodide  decomposes 
as  fast  as  it  is  formed.  When  the  allyl  iodide  is  mixed  with  iso- 
propyl iodide,  the  decomposition  of  the  propylene  iodide  takes  place 
less  lapidly,  but  still  with  considerable  violence.  This  constitutes  a 
convenient  method  for  the  preparation  of  propylene.     If  allyl  iodide 
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is  saturaled  witli  hydrogen  iodide  and  heated  in  sealed  tubes  at  100°, 
it  is  completely  converted  into  isopropyl  iodide. 

In  the  preparation  of  isopropyl  iodide  by  Markownikoff's  method, 
if  only  10  per  cent,  of  water  is  added  to  the  glycerol,  a  very  violent 
reaction  takes  place,  even  with  red  phosphoras,  and  propylene  iodide 
is  formed  in  large  quantity.  The  formation  of  propylene  iodide 
cannot  be  avoided  by  using  anhydrous  glycerol,  since  some  water  i* 
formed  in  the  reaction.  C.  H.  B. 

Chemistry  of  Combustion.  By  C.  Ludeking  (Annalen,  247,. 
122 — 128). — The  author  finds  that  the  characteristic  red  compound: 
of  titanium  cyanide  and  nitride,  3Ti3N'2  +  Ti(C'N)2,  is  invariably 
formed  when  a  small  quantity  of  titanic  acid  and  sodium  carbonate 
contained  on  a  loop  of  a  platinum  wire  is  introduced  into  the  flame 
of  a  candle  or  of  a  spirit-,  petroleum-,  or  paraffin-lamp.  The  cyanogen 
formed  by  burning  50  litres  of  methane  in  air  free  from  ammonia 
can  be  detected  by  means  of  the  prussian-blue  reaction.  Hence  it 
appears  that  nitrogen  unites  directly  with  carbon  at  the  temperature 
of  the  flame  of  an  ordinary  candle  or  spirit-lamp.  W.  C.  W. 

Influence  of  Temperature  on  the  Production  of  Higher 
Alcohols  by  Fermentation.  By  L.  Lindet  (Compt.  rend.,  107, 
182 — 183). — Worts  prepared  by  the  action  of  malt  on  maize  and  rye 
were  fermented  at  diiferent  temperatures  by  equal  quantities  of  the 
same  mixture  of  high  and  low  yeast,  the  access  of  air  to  the  liquids 
being  prevented.  The  alcohols  were  separated  and  analysed,  and  the 
following  table  gives  the  quantities  obtained  from  30  litres  of 
wort : — 


Higher  alcohols. 

f                                   ^ 

Temperature. 

Crude  alcohol. 

Total.          per  cent. 

32—35" 

675  c.c. 

3-9            0-58 

25-27 

1607    „ 

9-6            0-59 

19—21 

1834   „ 

9-9            0-54 

8—10 

1877    „ 

9-7            0-52 

It  is  evident  that  although  the  differences  are  greater  than  can  be 
fairly  attributed  to  experimental  error,  the  proportion  of  the  higher 
alcohols  is  not  greatly  reduced  when  fermentation  takes  place  at  a 
low  temperature.  C.  H.  B. 

Fusel  Oil  in  Beer.  By  W.  M.  Hamlet  (Chem.  News,  58,  81—83, 
87 — 88). — Fusel  oil  to  the  extent  of  from  a  quarter  to  one  grain  per 
gallon  has  been  found  in  beer  in  Sydney,  N.S.W.,  by  the  following 
method  of  analysis.  A  gallon  of  beer  is  shaken  by  instalments  with 
chloroform,  50  c.c.  being  used  for  the  first  half  gallon,  another  50  c.c.  is 
added  and  used  with  the  next  pint,  finally  50  c.c.  more  is  added,  making 
in  all  150  c.c.  of  chloroform,  and  the  rest  of  the  gallon  of  beer  extracted. 
The  extract  is  washed  with  water  to  remove  ethyl  alcohol  and  any 
valeral  from  the  hops,  it  is  then  heated  under  pressure  for  six  hours 
at  85°,  with  5  grams  of  potassium  dichromate  and  2  grams  of  con- 
centrated sulphuric   acid,  finally  it  is  distilled ;  the  residue  mixed 

4^2 
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with  water  and  distillation  continued.  The  distillate  has  a  strong 
odour  of  valeric  acid ;  it  is  boiled  with  barium  carbonate,  the  chloro- 
form distilled  off,  and  the  quantity  of  barium  valerate  determined  and 
attributed  to  fusel  oil.  If  the  chloroform  extract  washed  with  water 
does  not  yield  valeric  acid,  whilst  the  unwashed  chloroform  extract  does, 
the  author  accepts  it  as  an  indication  that  hops  have  been  employed, 
the  valeric  acid  originating  in  the  latter  case  from  the  valeral  of  the 
hop  oil.  D.  A.  L. 

Oxidation  of  Glycerol.  By  E.  Fischer  and  J.  Tafel  {Ber.,  21, 
2634 — 2637.  Compare  this  vol.,  p.  358). — Almost  pure  glycerose 
can  be  prepared  by  treating  lead  ^"-lyceroxide  with  dry  bromine,  but 
the  success  of  the  experiment  depends  greatly  on  the  state  of  aggre- 
gation of  the  glyceroxide.  Lead  glyceroxide  is  prepared  as  follows  :  dry 
finely-divided  lead  hydroxide  (500  grams)  is  added  to  boiling,  aqueous 
glycerol  (1000  grams),  containing  about  85  per  cent,  of  glycerol, 
the  mixture  stirred  until  it  becomes  homogeneous,  cooled  quickly  iu 
ice-cold  water  with  constant  stirring,  and  finally  2^  litres  of  ice-cold 
alcohol  added.  The  glyceroxide  is  washed  by  shaking  with  alcohol 
and  ether  and  dried  at  100°.  The  yield  is  85  per  cent,  of  the 
hydroxide  employed,  and  the  product  contains  small  quantities  of  nitric 
acid.  It  explodes  when  heated,  and  takes  fire  when  placed  in  contact 
with  chlorine  or  bromine.     (Compare  Morawski,  Abstr.,  1880,  428.) 

For  the  preparation  of  glycerose,  the  lead  glyceroxide  is  spread  in 
thin  layers  and  kept  under  a  bell-jar,  in  proximity  to  half  its  weight  of 
bromine  contained  in  a  shallow  dish,  until  the  bromine  is  entirely 
absorbed.  The  product  is  extracted  with  alcohol,  the  solution  quickly 
concentrated  on  the  water-bath  in  a  partial  vacuum,  and  mixed  with 
barium  carbonate  to  remove  free  acid.  On  shaking  with  ether,  the 
greater  part  of  the  glycerose  passes  into  solution,  and  the  remainder 
can  be  obtained  from  the  residue  by  extracting  with  warm  alcohol, 
precipitating  with  ether,  and  repeating  the  operation.  The  ether  is 
evaporated  from  the  combined  extracts,  water  added  and  the  solution 
concentrated  on  the  water-bath  in  a  partial  vacuum. 

The  syrup  thus  obtained  contains  traces  only  of  inorganic  matter 
and  is  free  from  glycerol  and  acids.  The  reducing  power  of  a  syrup 
prepared  from  860  grams  of  the  glyceroxide  is  equal  to  that  of  a  solution 
containing  65  grams  of  grape-sugar,  but  the  reducing  power  is  greatly 
diminished  when  the  syrup  is  evaporated  to  dryness,  probably  owing 
to  polymerisation.  The  diluted  syrup  ferments  with  yeast,  and 
when  warmed  with  phenylhydrazine,  phenylglycerosazone  is  pre- 
cipitated. It  yields  two  hydroxy-acids  when  warmed  with  con- 
centrated hydrocyanic  acid,  showing  that  glycerose  is  a  mixture. 
These  acids,  which  can  be  separated  by  means  of  their  barium  salts, 
are  probably  erythroglucic  acid  and  trihydrojcyisohutyric  acid. 

F.  S.  K. 
Polybasic  Glyceroxides.  By  de  Forcrand  (Gompt.  rend.,  107. 
269 — 272). — The  heat  of  neutralisation  of  glycerol  by  three  successive 
equivalents  of  sodium  hydroxide  at  20°  develops  -fO"50,  +0*14  and 
+  004  Cal.  respectively.  The  corresponding  values  in  the  case  ot 
potassium  hydroxide  being  +0-56,  +0-14,  -|-0*09. 
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When  monopotassium  glyceroxide  methylate,  C3H7O3K  +  MeOH,  is 
mixed  with  an  equivalent  quantity  of  potassium  methoxide  dissolved 
in  methyl  alcohol,  the  hquid  evaporated  to  dryness,  and  the  residue 
heated  in  an  atmosphere  of  hydrogen  for  several  hours  at  180°,  the 
product  is  not  dipotassium  glyceroxide,  but  a  compound  of  mono- 
potassium  glyceroxide  with  the  methoxide,  analogous  to  the  sodium 
compound  previously  obtained  under  similar  conditions.  It  would 
seem  that  the  combination  of  an  alkaline  monoglyceroxide  with  the 
corresponding  alkyl  oxide  is  a  general  reaction. 

Attempts  to  prepare  trisodium  glyceroxide  in  a  similar  manner 
were  equally  fruitless.  C.  H.  B. 

Action  of  Ammonia  on  Epichlorhydrin.  By  A.  Fauconnier 
{Covipt.  rend.,  107,  115 — 117). — When  a  current  of  ammonia  gas  is 
passed  through  epichlorhydrin  at  the  ordinary  temperature  there  is 
no  appreciable  action,  but  if  the  two  are  left  in  contact  for  some  time, 
the  gas  is  slowly  absorbed  and  the  liquid  gradually  becomes  viscous. 
Towards  the  close  of  the  reaction,  a  considerable  quantity  of  heat  is 
developed,  and  it  is  necessary  to  cool  the  liquid  in  order  to  prevent 
carbonisation.  When  elevation  of  temperature  is  prevented,  the 
liquid  is  converted  into  a  white  mass  of  microscopic,  truncated  octa- 
hedra.  These  are  washed  with  cold  alcohol,  dissolved  in  dilute 
acetic  acid,  and  the  liquid  neutralised  with  ammonia,  when  the 
crystals  separate  in  their  original  form.  They  consist  of  tri-chlorhydr- 
oxypropylamine,^  {CzB-^C\-0]l)o^me\i  at  92 — 93",  are  almost  insoluble 
in  cold  neutral  solvents,  and  dissolve  readily  in  dilute  acids,  forming 
non-crystallisable  salts  from  which  the  base  is  precipitated  by  ammonia. 
The  base  alters  readily,  and  if  dissolved  in  hot  water  or  alcohol  is 
converted  into  a  non-crjstalli?able  syrup.  The  hydrochloride  crystal- 
lises in  needles  which  melt  without  alteration  at  173",  and  are  only 
slightly  soluble  in  alcohol,  but  somewhat  soluble  in  water.  With 
sodium  phosphotungstate,  an  acetic  acid  solution  of  the  base  yields  an 
amorphous  white  precipitate;  with  the  phosphomolybdate,  an  amor- 
phous, lemon-yellow  precipitate  ;  with  Nessler's  reagent,  a  white 
amorphous,  precipitate ;  with  Bouchardat's  reagent,  a  pale-brown 
precipitate ;  but  no  precipitate  with  potassium  mercuroiodide, 
potassium  cadmioiodide,  auric  chloride,  platinic  chloride,  mercuric 
chloride,  potassium  ferrocyanide,  or  picric  acid.  If  the  alcoholic 
solution  is  mixed  with  silver  nitrate,  it  yields  a  precipitate  of  silver 
chloride  in  the  cold  ;  ammoniacal  silver  nitrate  is  slowly  reduced  in 
the  cold  with  formation  of  a  mirror. 

The  action  of  alkalis  on  trichlorhydroxy propylamine  at  the  ordinary 
or  a  higher  temperature  converts  it  into  a  substance  which  closely 
resembles  gelatin,  and  is  insoluble  in  all  ordinary  reagents  and  even 
in  boiling  concentrated  acids.  C.  H.  B. 

Mannitol  Dibenzoate.  By  J.  Meunier  {Gompt.  rend.,  107,  346 — 
348). — If  a  solution  of  mannitol,  dehydrated  in  the  manner  previously 
described  (this  vol.,  p.  950)  and  containing  a  considerable  quantity  of 
alcohol  not  converted  into  ethyl  chloride,  is  mixed  with  benzoic 
chloride,    there    is    considerable    development   of    heat  ;    hydrogen 
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chloride  is  evolved  and  ethyl  benzoate  is  formed.  After  treatment 
with  alkali  to  remove  zinc,  the  benzoic  chloride  is  distilled  and 
deposits  transparent,  monoclinic  or  triclinic  crystals  of  mannide 
dibenzoate,  C.;()H2206,  which  is  very  slightly  soluble  in  water  or  in 
cold  alcohol,  but  dissolves  in  boiling  alcohol,  from  which  it  separates  in 
long  prisms  melting  at  132"^.  It  is  soluble  in  chloroform,  glacial  acetic 
acid,  sulphuric  acid,  and  benzene.  It  is  not  decomposed  by  dilute  or 
concentrated  sulphuric  acid,  nor  by  aqueous  potash,  but  is  attacked 
by  boiling  alcoholic  potash,  with  formation  of  benzoic  acid  and  some 
other  substance,  but  no  appreciable  quantity  of  mannitol. 

In  order  to  avoid  the  formation  of  ethyl  benzoate  in  the  prepara- 
tion of  this  compound,  care  should  be  taken  that  the  alcohol  is  as  far 
as  possible  converted  into  ethyl  chloride  before  benzoic  chloride  is 
added.  After  any  ethyl  benzoate  that  may  have  been  formed  has 
been  expelled  by  evaporation,  the  product  is  washed  with  cold 
alcohol  to  remove  a  gummy  substance,  and  crystallised  from  boiling 
alcohol.  C.  H.  B. 

Levillose.  By  E.  Jungfleisch  and  L.  Geimbert  (Gompt.  rend., 
107,  390 — 393). — Experiments  on  the  inversion  of  cane-sugar,  which 
will  be  described  in  a  subsequent  paper,  confirm  the  older  results,  and 
are  at  variance  with  Herzfeld  and  Winter's  statement  that  saccharose 
yields  2  mols.  of  ievulose  and  1  mol.  of  glucose. 

The  Ievulose  employed  was  purified  by  crystallisation  from  alcohol. 
The  rotatory  power  of  a  freshly  prepared  aqueous  solution  gradually 
diminishes,  but  the  change  is  not  so  strongly  marked  as  in  the  case  of 
glucose,  although,  as  in  that  case,  it  is  accelerated  by  heating.  Pro- 
longed heating  at  temperatures  up  to  100°  causes  a  reduction  in  the 
rotatory  power,  and  concordant  results  can  only  be  obtained  below  40°. 
The  rotatory  power  of  pure  Ievulose  varies  inversely  as  the  tempera- 
ture, and  increases  with  the  concentration  of  the  solution.  The 
equation  [ajc  =  -101'38  -  0-56/^  +  OlOS  (p  -10),  where  t  is  the 
temperature,  and  p  the  weight  of  Ievulose  in  100  c.c,  holds  good 
between  0°  and  40°,  and  for  all  concentrations  up  to  100°.  The 
rotatory  power  of  pure  Ievulose  differs  from  that  calculated  from  the 
rotatory  power  of  invert  sugar  on  the  assumption  that  the  latter  is  a 
mixture  of  Ievulose  and  glucose  in  equivalent  proportions. 

C.  H.  B. 

Carbohydrates.  By  M.  Honig  and  L.  Jesser  (Monatsh.,  9, 
562 — 578;  compare  this  vol.,  p.  246). — The  authors  have  prepared 
crystallised  anhydrous  Ievulose  by  repeatedly  crystallising  the  pure 
hydrated  substance  having  the  formula  2C6H12O6  +  H2O  from 
absolute  alcohol.  At  17-5°  it  has  a  sp.  gr.  =  1"6691.  Its  specific 
rotatory  power  is  — 113'963  at  20°,  and  varies  both  with  the  con- 
centration of  the  solution  and  the  temperature.  The  change  in 
rotatory  power  owing  to  variation  in  the  concentration  of  the  solution 
is  represented  when  t  =  20°  by  the  expression — 

[a]2^  =  -113-9635  +  0-25831^, 

that  due  to  variation  in  temperature, by  [a]^)  =  —a  -\-  0*67142^.  The 
reducing  power  of  Ievulose  for  all  states  of  concentration  less  than 
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1  per  cent,  is  smaller  than  that  of  dextrose.  The  amount  of  reduced 
copper,  2/,  obtainable  from  a  particalar  quantity  of  the  sugar,  x,  can 
be  calculated  by  means  of  the  equation — 

y  =  -.5-372  +  l-91856aj  -  0-0007605«l 

G.  T.  M. 
Compounds    of    Phenylhydrazine    with     Sugars.      By    E. 
Fischer  (Ber.,  21,  2631—2634;  compare  this  vol.,  pp.  89  and  934).— 
The  osazones  of  all  saccharoses  dissolve  in  cold,  fuming  hydrochloric  acid 

with  a  dark-red  coloration,  and  the  osazone-group,  NaHPhiC'CINaHPh, 
is  thereby  converted  into  the  group  'CO'CO*. 

Oxyglucose,  OH-CH2-[CH-OH]3-CO-OOH,  is  obtained  when  phenyl, 
glucosazone  is  mixed  with  10  times  its  weight  of  ice-cold,  fuming 
hydrochloric  acid.  The  osazone  dissolves,  and  in  a  short  time  phenyl- 
hydrazine  hydrochloride  separates ;  at  5°  to  10°,  the  reaction  is  at  an 
end  in  about  an  hour  and  a  half.  The  solution  is  quickly  filtered 
through  glass-wool,  the  residue  washed  with  a  small  quantity  of  con- 
centrated hydrochloric  acid,  the  filtrate  diluted  with  ice-cold  water, 
neutralised  with  lead  carbonate,  and  filtered.  The  filtrate  is  warmed 
with  animal  charcoal,  mixed  with  excess  of  baryta- water,  and  the 
precipitated  lead  compound  of  oxyglucose  decomposed  with  dilute 
sulphuric  acid.  After  removing  the  excess  of  acid,  and  evaporating 
in  a  partial  vacuum,  the  product  is  obtained  in  the  form  of  a  syrup. 
The  yield  is  about  30  per  cent,  of  the  theoretical  quantity.  Oxy- 
glucose reduces  Fehling's  solution  on  boiling,  is  precipitated  by 
concentrated  baryta-water  or  a  solution  of  basic  lead  acetate,  and 
does  not  ferment  with  yeast.  When  an  aqueous  solution  is  mixed  in 
the  cold  with  phenylhydrazine  acetate,  phenylglucosazone  separates  in 
a  few  minutes,  but  when  the  mixture  is  heated  at  50 — 60°  the  reaction 
is  completed  in  a  very  short  time,  and  the  osazone  obtained  is  almost 
pure. 

Oxyladose  was  prepared  in  like  manner  from  phenyllactosazone, 
but  was  not  isolated.  When  the  aqueous  solution  is  treated  with 
phenylhydrazine  acetate  in  the  cold,  phenyllactosazone  separates  in 
from  5  to  10  minutes ;  at  60°  to  70°,  the  formation  of  the  osazone  is 
rapid  and  complete,  and  on  cooling  it  crystallises  from  the  solution. 
Oxyglucose  and  galactose  are  formed  when  the  aqueous  solution  of 
oxylactose  is  warmed  with  hydrochloric  acid.  From  this  fact,  the 
author  concludes  that  the  constitution  of  milk-sugar  is  probably — 

OH-CH2-[CH-OH]4-CH<^^->CH-[CH-OH>CH(OH)-COH,^ 

but  he  does  not  exclude  the  alternative  possibility,  namely,  that  the 
two  central  carbinol-groups  (in  brackets)  take  part  in  the  anhydride 
formation.  In  accordance  with  this  view,  milk-sugar  should  yield  on 
oxidation  an  acid,  C12H22O12,  and  it  was  found  that  when  it  is  treated 
with  bromine  in  cold  aqueous  solution  a  syrupy  acid  is,  in  fact,  formed. 
Maltose  has  probably  an  analogous  constitution.  F.  S.  K. 

Vinylamine  and  Bromethylamine.  By  S.  Gabriel  {Ber.,  21, 
2664 — 2669). — Vinylamine    (this  vol.,  p.  668)    is   best  prepared   by 
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treating  a  cold  solution  of  bromethylamine  hydrobromide  (1  mol.) 
with  potash  (1  mol.),  keeping  the  mixture  at  45 — 48°  for  10  minutes 
in  a  closed  flask,  saturating  with  alkali,  and  distilling.  The  lasr, 
portions  of  the  distillate  contain  a  less  volatile  base,  the  picrate 
of  which,  C4Hi2T^20,2C6H3]Sr307,  crystallises  in  yellow  needles,  melts  at 
205 — 206°,  and  is  sparingly  soluble  in  water.  For  this  reason,  the 
distillate  should  be  collected  separately  as  soon  as  a  small  portion 
gives  a  precipitate  with  a  1  per  cent,  solution  of  picric  acid. 

This  method  of  preparation  depends  on  the  fact  that  at  45 — 48** 
bromethylamine  undergoes  molecular  change  into  vinylamine  hydro- 
bromide. 

Hydroxy ethylamine  nitrate,  OH'CH2*CH2*NH2,HN03,  is  obtained 
when  bromethylamine  nitrate,  prepared  by  mixing  equivalent  quantities 
of  silver  nitrate  and  bromethylamine  hydrobromide  in  aqueous  solu- 
tion, is  boiled  with  silver  nitrate  ;  also,  when  vinylamine  is  evaporated 
with  excess  of  nitric  acid.  It  forms  flat,  colourless  hygroscopic 
crystals,  melts  at  52 — 55"",  and  explodes  on  further  heating.  With 
sodium  picrate,  a  concentrated  aqueous  solution  gives  the  salt  already 
described  (this  vol.,  p.  440). 

When  a  hot,  dilute  solution  of  silver  sulphate  is  mixed  with  a  little 
less  than  the  molecular  proportion  of  bromethylamine  hydrobromide, 
half  the  bromine  is  precipitated  as  silver  bromide,  and  after  boiling  for 
several  hours  the  remainder  of  the  bromine  separates  as  silver  bromide 
when  the  solution  is  evaporated.  Amidoethylsulphuric  acid  (loc.  cit.)  is 
obtained  when  the  solution  is  freed  from  silver  and  concentrated.    The 

constitution  of  this  compound  is  probably  CH2<:^t^  jt'.q^SOo. 

Vinylamine  combines  with  sulphurous  anhydride  with  formation  of 
taurine. 

Freshly  prepared  vinylamine  hydrochloride  in  doses  of  0'03  gram  to 
every  kilo,  of  body-weight  proved  fatal  to  guinea-pigs  within  10  hours, 
and  doses  of  0'015  gram  within  24  hours.  F.  S.  K. 

Hexamethylenetetramine.  By  P.  Griess  and  G.  Harrow  (Ber.y 
21,  2737 — 2739). — Dmitrosopentamethijlenetetramine,  €51110^4(^0)2,  is 
obtained  when  a  solution  of  sodium  nitrite  is  gradually  added  to  a 
well-cooled  aqueous  solution  of  hexamethylenetetramine  containing  a 
slight  excess  of  nitric  acid.  It  crystallises  from  boiling  alcohol,  in 
which  it  is  rather  easily  soluble,  in  thick,  indented,  slightly  yellow 
needles,  and  from  chloroform,  in  which  it  is  more  sparingly  soluble, 
in  short,  well-defined  prisms  melting  at  207°  with  decomposition.  It 
has  a  neutral  reaction  and  a  bitter  taste,  and  is  almost  insoluble  in 
ether  and  cold  alcohol,  but  dissolves  in  boiling  water  with  consider- 
able decomposition.  In  alcoholic  alkaline  solutions,  it  is  very  stable 
towards  reducing  agents,  but  when  boiled  for  a  few  minutes  with 
very  dilute  hydrochloric  acid  it  is  decomposed,  quantitatively  and 
completely,  into  formaldehyde,  ammonia,  and  nitrogen. 

F.  S.  K. 

Ethylenimine.  By  A.  Ladenbdrg  and  J.  Abel  (J5er.,  21,  2706 — 
2707). — The  authors  have  prepared  diethylenediamine  by  treating 
ethylene  chloride  with  ethylenediamine,  and  the  experiments  which 
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have  hitlierto  been  made  seem  to  show  that  this  diamine  is  not 
identical  with  ethylenimine  (this  vol.,  p.  4-il).  F.  S.  K. 

Thiazole.     B.y  A.  Hantzsch  and  G.  Popp  (Ber.,  21,  2582—2583).— 
PTT'P  H 
Thiazole,  ^^^pLr.'^ ]>?  i^  obtained  by  boiling  the  product  of  the 

action  of  nitrons  acid  on  the  amidothiazole  (formed  by  the  condensa- 
tion of  thiocarbamide  and  dichlorether)  with  alcohol.  It  has  an 
odour  similar  to  that  of  pyridine,  but  its  salts  are  distinct  from  those 
of  that  base.  N.  H.  M. 

Action  of  Sodium  on  Ethyl  Chloracetate.  By  R.  Fitttg  and 
A.  Erlenbach  (Ber.,  21,  2647 — 2650). — The  compound  described  as 
acetoisopropyl  alcohol  (this  vol.,  p.  1052)  is  acetol  ethyl  ether  (Henry, 
Compt.  rend.,  93,  421).  It  yields  acetone  and  ethyl  alcohol  when 
treated  at  0°  with  sodium  amalgam  and  dilate  hydrochloric  acid,  and 
reduces  copper  acetate  in  the  cold.  The  hydrazide,  C11H16N2O,  boils 
at  165°,  and  when  heated  at  80 — 90°  with  an  aqueous  alcoholic  solu- 
tion of  sodium  acetate  and  sodium  chloride,  containing  a  few  drops  of 
acetic  acid,  it  yields  a  colourless,  crystalline  compound  C11H13NO, 
melting  at  142*5°,  which  is  probably  ethoxymethylindole, 

C6H4<^^'^;^^>  or  CeH,<^^>C-CH,-OEt. 

F.  S.  K. 
Hydrolysis  of  Fat.     By  R.  Benedikt   (Monatsh.,  9,  518—520; 

compare  Abstr.,  1884,  946  ;  1885,  313  and  315  ;  1887,  620  and  914;  and 
this  vol.,  pp.  578  and  815).— The  author  finds  that  the  acid  obtained 
by  the  hydrolysis  of  fat  with  sulphuric  acid  and  subsequent  distilla- 
tion with  superheated  steam,  contains  neither  hydroxystearic  nor 
oleic  acid,  but  an  unsaturated  acid,  in  all  probability  isoleic.  Com- 
mercial stearic  acid  obtained  from  fat  in  the  above-mentioned  way,  is 
to  be  regarded  as  a  mixture  of  stearic,  palmitic,  and  isoleic  acids. 

G.  T.  M. 
Drying    Oils.      By    A.   Baqer    and    K.   Hazura    (Monatsh.,   9, 

459—468  ;  compare  Abstr.,  1887,  359,  798,  913,  and  this  vol.,  pp.  816, 
81  7). — In  this  paper,  the  authors  contest  many  of  the  views  advanced 
by  Mulder  on  the  products  of  oxidation  of  drying  oils.  They  find 
that  the  rate  of  oxidation,  and  consequent  hardening,  of  drying  oils, 
depends  on  the  ratio  in  which  linoleic  and  linolenic  acids  are  present; 
the  more  linolenic  acid  there  is  in  the  oil,  the  more  rapid  is  the 
oxidation,  which  consists  not  only  in  the  satisfying  of  the  uncQm- 
bined  valencies  with  oxygen,  but  also  in  the  formation  of  products 
containing  hydroxyl-groups.  On  oxidation,  the  salts  of  the  acids 
behave  in  a  precisely  similar  manner. 

When  thin  layers  of  drying  acids  are  left  exposed  to  the  air  for  a 
considerable  period  at  ordinary  temperatures,  or  for  a  shorter  time 
at  80°,  the  product  is  an  anhydride  insoluble  in  ether,  but  furnishing 
soluble  acids  when  heated  with  alkalis.  The  drying  of  oils  depends 
on  the  presence  of  linoleic,  linolenic,  and  isolinolenic  acids,  and  in  no 
way  on  that  of  oleic  acid,  which  forms  no  solid  oxidation- products  on 
exposure  to  air.  G.  T.  M. 
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Oxidation  of  Unsaturated  Fatty  Acids  by  Permanganate. 
By  K.  Hazura  {Monatsh.,  9,  469 — 474). — The  author  conhrms  the 
opinions  advanced  by  Saytzeff'  (Abstr.,  1886,  140)  as  to  the 
action  of  permanganate  on  unsaturated  fatty  acids.  Experiments 
with  the  unsaturated  acids  obtained  from  poppy-seed  oil  show  that 
practically  no  hydroxy-derivatives  of  fatty  acids  are  formed  when  per- 
manganate is  added  to  a  solution  of  potassium  salts  of  the  acids  contain- 
ing an  amount  of  sulphuric  acid  just  sufficient  to  neutralise  the  alkali 
liberated  from  the  permanganate.  On  the  other  hand,  when  the 
precaution  of  adding  the  sulphuric  acid  is  neglected,  the  alkali  set 
free  on  the  reduction  of  the  permanganate  rapidly  brings  about  the 
formation  of  hydroxy-derivatives,  a  result  which  is  considerably 
hastened  by  the  addition  of  free  potash.  G.  T.  M. 

Acids  from  Drying  Oils.  By  K.  Hazura  and  A.  Grussnee 
{Monatsh.,  9,  475—484;  compare  Abstr.,  18^7,  359,  798,  913,  and 
this  vol.,  pp.  816,  817). — When  alkaline  solutions  of  the  liquid,  fatty 
acids  of  castor  oil  are  oxidised  with  permanganate,  trihydroxy stearic 
acid,  crystallising  in  microscopic  needles  melting  at  140 — 142°,  and 
its  isomeride,  isotrihydroxy stearic  acid,  also  forming  minute  needles 
and  melting  at  110 — 111°,  are  formed,  in  the  ratio  of  one  of  the 
former  to  two  of  the  latter,  together  with  lower  members  of  the 
series  of  fatty  acids.  Since  no  dihydroxy stearic  acid  results  from  the 
oxidation,  no  olein  can  be  present  in  castor  oil.  This  is  the  only 
observed  case  in  which  that  constituent  is  absent  in  a  drying  oil. 
The  authors  suggest  the  name  ricinolic  acid  for  trihydroxystearic 
acid,  and  ricinisolic  acid  for  its  isomeride.  G.  T.  M. 

Ricinoleic  Acid.  By  F.  Krafft  {Ber.,  21,  2730— 2737).— Pure 
ricinoleic  acid  can  be  prepared  as  follows : — Castor  oil  is  hydrolysed 
with  concentrated  potash,  the  salt  completely  decomposed  by  heating 
for  as  short  a  time  as  possible  with  concentrated  hydrochloric  acid,  and 
the  liquid  acid,  after  washing  with  water,  cooled  until  it  solidifies. 
It  is  then  freed  from  oily  impurities  by  pressure  at  a  gradually  in- 
creasing temperature.  It  is  a  hard,  white,  crystalline  substance, 
melts  at  16 — 17°,  and  solidifies  again  when  cooled  considerably  below 
its  melting  point.  The  solid  acid  seems  to  undergo  no  change  when 
exposed  to  the  air  for  several  weeks,  but  in  the  liquid  state  it  alters 
slightly.  It  commences  to  boil  at  about  250°  (15  mm.),  and  an  oily 
liquid  distils,  the  temperature  rising  considerably,  but  oenanthol  and 
undecylenic  acid  are  not  formed.  A  compound,  C18H32O2,  boiling  at 
about  230°  (15  mm.)  is  obtained  when  the  distillate  is  fractionated 
at  15  mm.  pressure.  Barium  ricinoleate  is  readily  soluble  in  hot, 
but  only  sparingly  in  cold  water.  Castor  oil  which  has  been  kept  for 
a  long  time  in  a  cool  place  deposits  considerable  quantities  (3  to  4  per 
cent.)  of  a  granular,  crystalline  substance  which  contains  the  gly- 
cerides  of  stearic  and  ricinoleic  acids. 

The  constitution  of  ricinoleic  acid  is  probably 

CH3-[CH2]5-CH(OH)-CH:CH-[CH3]8-COOHor 
CH3-[CH2]5*CO*[CH2]io-COOH;  in  accordance   with  this   view,   the 
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author  found  that  normal  heptylic  acid  is  formed,  together  with 
azela'ic  and  oxalic  acids,  when  ricinoleic  acid  is  oxidised  with  nitric 
acid. 

Ricinelaidic  acid  boils  at  about  250°  (15  mm.)  with  partial  decom- 
position, and  yields  normal  heptylic  acid  when  treated  with  nitric 
acid. 

Ricinic  acid,  C18H34O3,  is  formed  when  barium  rfcinoleate  is  heated 
in  a  partial  vacuum ;  methyl  hexyl  ketone  distils  and  the  acid  in  the 
residual  salt  is  precipitated  with  hydrochloric  acid  and  purified  by 
distillation.  It  crystallises  from  alcohol  in  plates,  melts  at  about  81°, 
and  boils  at  about  250 — 252°  (15  mm.)  with  slight  decomposition. 
When  treated  with  nitric  acid,  it  yields  principally  normal  heptylic 
acid  and  an  acid  melting  at  100 — 107°.  Towards  bromine  and  potash, 
it  behaves  like  ricinoleic  and  ricinelaidic  acid.  F.  S.  K. 

Tetramethylene-derivatives.  By  M.  Freund  and  E.  Gudeman 
(Ber.,  21,  2692— 2699).— Tetrainethylenecarhoxylamide,  C4H7-CO-NHo,  is 
obtained  by  heating  ammonium  tetramethylenecarboxylate  at  230 — 250" 
and  distilling  the  product.  It  crystallises  from  alcohol  in  plates, 
melts  at  138°,  sublimes  unchanged,  and  is  readily  soluble  in  water, 
ether,  chloroform,  and  benzene.  Attempts  to  convert  the  amide  into 
the  corresponding  amine  by  means  of  bromine  and  alkalis  were  un- 
successfal,  as  were  also  similar  experiments  made  with  the  object  of 
preparing  carbamide-derivatives.  The  yiitrile,  CiH7*CN,  prepared  by 
heating  the  amide  with  phosphoric  anhydride  and  fractionating  the 
product,  is  a  colourless,  agreeably  smelling  liquid  boiling  at  150°.  It 
is  converted  into  the  acid  when  heated  with  potash.  The  ethyl  salt, 
prepared  by  saturating  an  alcoholic  solution  of  the  acid  with  hydrogen 
chloride,  boils  at  159 — 162°  (compare  Perkin,  this  Journ.,  1887,  12). 
The  chloride,  C4H7*C0C1,  obtained  by  boiling  the  acid  with  phos- 
phorous chloride,  is  a  fuming  liquid  boiling  at  142 — 143°.  The  anhy- 
dride, (04117*00)20,  prepared  by  distilling  a  mixture  of  the  chloride 
and  the  sodium  salt,  boils  at  160°. 

Tetramethylenecarbanilide,CiH.^'CO''NH.'Ph.,  is  formed  when  the  amide 
is  boiled  with  aniline.  It  crystallises  from  alcohol  in  long,  pointed 
needles,  melts  at  111°  and  is  sparingly  soluble  in  hot,  and  insoluble  in 
cold  water. 

Tetramethylenemethylamine  {tetramethylenylamine)  hydrochloride^ 
C4H7*OH2*NH2,H01,  is  prepared  by  reducing  the  nitrite  with  sodium 
and  absolute  alcohol,  distilling  the  reaction-product  with  steam, 
collecting  the  distillate  in  hydrochloric  acid,  evaporating  the  solution 
to  dryness,  and  extracting  the  residue  with  alcohol  to  remove  traces 
of  ammonium  chloride.  It  crystallises  from  alcoholic  ether,  melts  at 
234 — 236°  with  decomposition,  and  is  readily  soluble  in  water  and 
alcohol,  but  insoluble  in  ether.  The plafinochloride,  (05HnN)2,H3PtOl6, 
is  crystalline.  The  free  base  is  an  oil  boiling  at  82 — 83° ;  it  has  a 
strongly  basic  odour,  an  alkaline  reaction,  and  absorbs  carbonic  anhy- 
dride from  the  air. 

Tetramethylenylcarhamide,  C4H7*OH2*NH*00*NH2,  prepared  by 
evaporating  a  solution  of  the  hydrochloride  of  the  amine  with  potassium 
cyanate,  crystallises  from   hot  alcohol  in  long,  scaly  needles,  melts 
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afc  116",  and  is  readily  soluble  in  hot,  but  only  sparingly  in  cold 
water. 

TetramefhylenyUhiocarhamide,  CiH7*CH2'NH-CS'N'H2,  prepared  by 
boilinpf  the  hydrochloride  of  the  amine  with  ammonium  thiocyanate, 
crystallises  from  water  or  alcohol  in  slender  needles  and  melts  at 
67—68°.  F.  S.  K. 

Tetric  Acid  and  its  Homologues.  By  R.  Moscheles  and  H. 
Cornelius  (Ber.,  21,  2603—2609).—^/%/  tetrate,  CtHioOs,  forms 
lustrous  crystals,  melts  at  30°,  and  boils  at  180°  under  70  mm.  pressure. 
It  dissolves  in  boiling  aqueous  soda,  and  is  precipitated  unchanged  by 
dilute  sulphuric  acid.  The  ethyl  salts  of  pentic  and  phenyltetric  acids 
are  oils.  None  of  these  salts  have  any  analogy  with  ethyl  succinosuc- 
cinate:  they  are  colourless,  dissolve  sparingly  in  water,  readily  in  alcohol 
and  ether  ;  the  solutions  show  no  fluorescence  ;  they  are  readily  hydro- 
lysed  by  hydrogen  chloride  and  bromide,  but  not  by  alkalis.  It  is 
therefore  improbable  that  tetric  acid  and  its  homologues  are  alkylated 
succinosuccinic  acids  (Wedel,  Annalen,  219,  106).  The  formation  of 
tetric  acid  from  ethyl  bromomethylacetoacetate  is  best  explained  by 

the   formula  <co-CH?— ^^  (Michael,  /.  pr.  Chem.  [2],  37,  503). 

It  is  probable  that  in  the  formation  of  alkyl  salts  an  intramolecular 
migration  takes  place,  the  gronp  ZZCH'CO —  becoming  IZC!C(0H) — , 
as  the  salts  do  not  react  with  phenylhydrazine,  whilst  the  acids  do. 

Pentic  acid  phenylhydrazide,  C6H802'N2HPh,  prepared  by  dissolving 
pentic  acid  (1  mol.)  and  phenylhydrazine  (1  mol.)  in  50  per  cent, 
acetic  acid,  is  crystalline. 

Tetrinamide,  C5H7NO2,  obtained  by  heating  the  acid  with  alcoholic 
ammonia  at  150°,  melts  at  212°. 

Broviotetric  acid,  CsHgOsBr,  forms  white  crystals  melting  at  75°. 

Phenyltetric  acid,  C11H10O3,  is  prepared  by  heating  ethyl  bromo- 
benzylacetoacetate  in  a  water-bath.  It  is  sparingly  soluble  in  hot 
water,  and  is  much  more  stable  than  the  other  acids  of  the  group. 
The  henzoyl-derivative,  CisHuOi,  crystallises  from  alcohol  in  needles 
melting  at  110°.  N.  H.  M. 

Constitution  of  Mesitonic  Acid.  By  R.  Anschutz  and  C.  Gillet 
(Annalen,  247,  99 — 111). — The  authors  regard  mesitonic  acid  as 
x-dimethyllevulinic  acid,  as  it  closely  resembles  levulinic  acid  in  its 
behaviour  with  certain  reagents.  A  crystalline  compound  is  deposited 
when  phenylhydrazine  acetate  is  added  to  an  aqueous  solution  of 
mesitonic  acid.  The  compound  melts  at  121'5°  and  forms  prismatic 
crystals  soluble  in  benzene  and  alcohol.  It  is  very  unstable  and  is 
decomposed  by  boiling  with  hydrochloric  acid,  yielding  the  compound 

CMe2<]p^NfxTp,   ^N.      Mesitonic   acid   yields  dimethylmalonic    acid 

when  oxidised   with   nitric  acid,  and  a-di methyl valerolactone   when 
reduced  with  a  large  excess  of  sodium  amalgam. 

x-Dim ethylvalerolactone  is  crystalline,  melts  at  52°,  and  boils  at  86° 
under  15  mm.  pressure.  In  the  formation  of  dimethyllevulinic  acid 
from  mesityl  oxide,  CMeaiCH'COMe,  a  hydrochloric  acid  additive  pro- 
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duct,  CMegCl-CHa'COMe,  is  first  formed ;  this  is  converted  into 
the  nitrile  of  a-dimethyllevulinic  acid,  CN-CMea'CHg-COMe,  by  the 
action  of  potassium  cyanide,  and  on  saponification  the  amide  and  the 
free  acid  are  produced.  W.  C.  W. 

Ethyl  Oxallevulinate.  By  W.  Wislicenus  (Ber.,  21,  2583—2586). 
— JEthyl  oxallevulinate,  CuHifiOe,  is  prepared  by  adding  rather  more 
than  1  mol.  of  ethyl  oxalate  to  sodium  ethoxide  previously  treated 
with  10  parts  of  absolute  etlier ;  after  12  hours,  the  calculated 
amount  of  ethyl  levulinate  is  added.  The  whole  is  left  for  some  days, 
cooled  and  shaken  with  water  ;  the  aqueous  solution  is  separated  from 
the  ether,  and  made  acid,  when  the  ethyl  oxallevulinate  separates  as 
a  light  oil.  It  is  purified  by  means  of  the  copper  or  potassium 
compound  and  can  then  be  distilled.  It  is  a  thick,  colourless  oil, 
boils  at  198°  under  27  mm.  pressure,  is  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  alcoholic  solution  gives  an  intense 
red  colour  with  ferric  chloride.  The  copper  compound,  (CiiHi50r,)2^^^i, 
crystallises  from  much  boiling  absolute  alcohol  in  very  small,  dark 
green  needles  which  melt  with  decomposition  at  190 — 200°.  It  is 
insoluble  in  water.  The  potassium  compound  crystallises  in  hair-like, 
matted,  lustrous  needles,  melts  at  180 — 183°  with  evolution  of  gas, 
and  is  very  readily  soluble  in  water. 

When  ethyl  oxallevulinate  is  heated  with  phenylhydrazine  on  a 
water-bath,  the  compound  C17H20N2O  is  obtained.  This  crystallises 
in  groups  of  lustrous  needles,  melts  at  83 — 84°,  and  is  readily  soluble 
in  ether,  benzene,  and  hot  alcohol.  It  is  a  feeble  base,  and  dissolves 
in  strong  hydrochloric  acid,  but  is  precipitated  on  diluting.  When 
boiled  with  alcoholic  potash,  the  potassium  salt  of  the  acid  C13H 1204X2 
is  formed.  The  free  acid  crystallises  in  needles  with  I  mol.  H2O, 
melts  at  165 — 167°,  and  dissolves  readily  in  alcohol  and  in  aqueous 
sodium  carbonate.  N.  H.  M. 

Pimelic  Acid  from  Menthol.  By  G.  Aeth  {Compt.  retid.,  107, 
107 — 110). — The  acid,  C7H12O4,  produced  by  the  oxidation  of  menthol 
{Aym.  Chim.  Phys.  [6],  7,  439),  is  not  identical  with  normal  propyl- 
succinic  acid  prepared  by  Waltz's  method.  The  amide  of  the  former 
is  much  more  soluble  in  water  and  crystallises  in  prismatic  crystals 
melting  at  191°.  The  amide  of  the  latter  separates  in  small,  hard 
crystals  or  in  opaque,  dendritic  groups.  C.  H.  B. 

Determination  of  the  Molecular  Weight  of  Dimethyl  Diacetyl. 
racemate  by  RaoulVs  Method.  By  R.  A-nscrvtz  (Ann alen,  247, 
111 — 122). — Dimethyl  diacetylracemate  is  formed  when  a  benzene 
solution  of  the  dimethyl  salts  of  the  dextro-  and  laevo-gyrate  diacetyl- 
tartaric  acids  evaporate  spontaneously.  The  crystals  melt  at  86°, 
and  are  identical  in  every  respect  with  the  compound  obtained  by 
boiling  dimethyl  racemate  with  acetic  chloride. 

Determinations  of  the  molecular  weight  by  Raoult's  method  gave 
unexpected  results.  The  molecular  weight  for  dimethyl  diacetyldextro- 
tartrate    and.  of    dimethyl   diacetylracemate  are   identical,  whilst  it 
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was  to  be  expected  that  the  latter  would  have  had  a  molecular  weight 
doable  that  of  the  former.  W.  C.  W. 

Water  of  Crystallisation  of  certain  Pyrotritartrates.  By  C. 
BoTTiNGER  (Annalen^  274,  255 — 25G). — In  a  former  paper,  the 
author  stated  that  the  barium,  and  calcium  salts  of  pyrotritartaric 
(Annalen,  172,  242)  (uvic)  acid  are  deposited  from  dilute  solutions 
with  5  and  6  mols.  H2O  respectively: — (CvHvOsy^Ba  -f  5H2O  and 
(CvHTOa^iCa  -|-  6H2O.  From  concentrated  solutions,  the  salts  crystal- 
lise with  4  mols.  H2O,  e.g.,  (C7H703),Ba  +  4.U,0.  W.  C.  W. 

Action  of  Ethereal  Salts  of  Diazoacetic  Acid  on  Ethereal 
Salts  of  Unsaturated  Acids.     By  E.  Buchner   (Ber.,  21,  2637 — 

CH(COOMe)-N 
2647). — Methyl  fumaricdiazoacetate,  <^  |  ^CH'COOMe, 

^CH(COOMe)-N^ 
is  obtained  when  methyl  fnmarate  (1  mol.)  and  methyl  diazoacetate 
(1  mol.)  are  warmed  together.  The  reaction  commences  at  about  60°, 
and  a  considerable  amount  of  heat  is  generated.  The  product,  which 
was  only  obtained  in  an  impure  condition,  is  a  thick,  yellowish  oil, 
and  is  readily  soluble  in  hot  water,  but  is  not  miscible  with  ether  in 
all  proportions.  It  immediately  decolorises  alkaline  potassium  per- 
manganate, and  dissolves  in  aqueous  or  alcoholic  potash  with  a 
transient,  but  intense,  yellow  coloration,  forming  a  colourless  potas- 
sium salt,  from  which  the  acid  was  obtained  in  the  form  of  a  yellowish, 
crystalline  mass,  melting  at  220°  with  decomposition.  The  bariutn  salt 
is  readily  soluble.  The  methyl  salt  is  decomposed  when  boiled  with 
mineral  acids,  yielding  carbonic  anhydride,  the  corresponding  hydr- 
azine salt,  and  an  acid,  probably  succinic  acid. 

Trimethyl  1.2.S-trimethylenetricarboxylate,  CgHiaOe,  is  obtained  when 
the  preceding  compound  is  heated ;  at  about  160°,  evolution  of  gas 
commences,  reaching  its  maximum  at  about  200° ;  on  continued  heat- 
ing, a  colourless  liquid  distils,  which  solidifies  to  a  crystalline  mass  on 
cooling.  It  crystallises  from  boiling  alcohol  or  water  in  colourless 
needles,  melts  at  61°,  boils  at  267°(7^^2  mm.),  and  is  readily  soluble  in 
alcohol,  ether,  benzene,  and  light  petroleum.  It  is  not  acted  on  by 
bromine  or  by  alkaline  potassium  permanganate. 

Trimethylenetricarboxylic  acid  is  obtained  when  the  methyl  salt  is 
hydrolysed  with  alcoholic  potash  (compare  Perkin,  Trans.,  1885, 
8*01).  It  crystallises  from  ether  in  small,  colourless  needles,  melts  at 
220°,  and  is  sparingly  soluble  in  ether.  The  ammonium  salt  crystal- 
lises in  plates,  and  is  readily  soluble.     The  anhydride^ 

COOH-C6H3<^2>0, 

is  formed  when  the  acid  is  distilled  in  a  partial  vacuum.  It  crystal- 
lises from  ether  in  small  prisms,  melts  at  186 — 189°,  boils  at  265° 
(75  mm.),  is  readily  soluble  in  water  and  alcohol,  and  moderately 
soluble  in  ether.  The  lead,  barium,  and  silver  salts  of  the  anhydride 
are  moderately  soluble  in  water,  the  calcium  salt  readily. 
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Ethyl  cinnamicdiazoacetate,  \  \  y>CH*COOEfc,  prepared 

^CH(COOH)-N''^ 
by  heating  a  mixture  of  ethyl  diazoacetate  and  ethyl  cinnamate  to 
110°,  and  then  very  gradually  to  ISO'^,  crystallises  from  alcohol  in 
colourless  prisms,  melts  at  79'^,  and  is  readily  soluble  in  alcohol,  ether, 
benzene,  and  glacial  acetic  acid.  It  dissolves  in  alkalis  with  a 
transient,  yellow  coloration,  is  not  acted  on  by  cold  concentrated  sul- 
phuric acid,  and  is  decomposed  into  nitrogen  and  ethyl  phenyl- 
trimethylenedicarboxylate  when  heated  above  its  melting  point. 

Ginnamicdiazoafetic  acid,  C11H10N2O4,  prepared  by  hydrolysing  the 
ethyl  salt  with  soda,  separates  from  water  in  almost  colourless, 
nodular  crystals,  melts  at  178°  with  decomposition,  is  readily  soluble 
in  boiling  water,  and  moderately  soluble  in  alcohol  and  ether.  It  is 
completely  decomposed  when  heated  at  130°  for  some  time,  but  is 
only  slowly  acted  on  by  cold,  alkaline  potassium  permanganate.  It 
yields  a  colourless  bromo-derivative,  which  crystallises  from  water 
and  melts  at  227°  with  decomposition.  When  reduced  with  zinc 
and  glacial  acetic  acid,  it  gives  an  acid  which  crystallises  in  needles 
and  is  readily  soluble  in  water.  The  silver  salt,  CnHsNgOiAga,  is  in- 
soluble in  water,  and  when  heated  at  140°  gives  a  nitrogenous  com- 
pound ;  this  sublimes  in  needles,  and  crystallises  from  alcohol  in 
plates  melting  at  228°.     The  barium  salt  is  readily  soluble  in  water. 

Ethyl  phenyltriniethyl67iedicarboxylafe,  C15H18O4,  is  obtained  when 
ethyl  cinnamicdiazoacetate  is  distilled  under  diminished  pressure.  It  is 
a  thick  oil,  boils  at  256 — 257°  (120  mm.),  and  is  only  slowly  oxidised  by 
alkaline  potassium  permanganate.  It  is  not  acted  on  by  bromine  in 
cold  acetic  acid  solution. 

Phenyltrimethylenedicarhoxylic  acid,  CnHioOi,  crystallises  from 
alcohol  in  colourless  prisms,  melts  at  175°,  is  readily  soluble  in 
alcohol  and  ether,  and  moderately  in  water.  It  is  not  oxidised 
by  alkaline  potassium  permanganate.  An  acid,  probably  phenyl- 
trimethylenecarboxylic  acid,  is  obtained  when  the  dicarboxylic  acid  is 
distilled  under  diminished  pressure.  It  separates  from  ether  in  colour- 
less crystals,  melts  at  134°,  boils  at  282°  (190  mm.),  and  is  not 
oxidised  by  alkaline  potassium  permanganate.  The  ammonium  salt  is 
crystalline  ;  the  silver  salt  is  sparingly  soluble  in  water.  Ethyl  ortho- 
nitrophenylpropiolate  combines  with  ethereal  salts  of  diazoacetic  acid, 
but  the  author  has  not  hitherto  succeeded  in  isolating  the  inter- 
mediate nitrogenous  product.  F.  S.  K. 

Action  of  Sulphuric  Acid  on  Bromo-derivatives  of  Ben- 
zene. By  J.  Herzig  (Mo7iatsh.,  9,  586 — 588). — The  author  has 
confirmed  his  earlier  experiments  (Abstr.,  1882,  46),  and  refuses  to 
accept  the  explanation  of  them  offered  by  Jacobsen  (this  vol.,  p.  137). 
In  conclusion  he  points  out  the  very  different  behaviour  of  mono- 
bromodurene  and  monobromobenzene  towards  sulphuric  acid,  the  re- 
action in  the  former  case  being  comparatively  simple,  and  admitting  of 
ready  explanation,  whilst  the  latter  is  only  attacked  with  difficulty 
and  at  relatively  high  temperatures,  furnishing  compounds  not  nearly 
so  intimately  related  to  bromobenzene.  G.  T.  M. 
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Tribromotrinitrobenzene.  By  C.  L.  Jackson  and  J.  F.  Wing 
(A7ner.  Chem.  J.,  10,  283 — 294). — Koerner  has  stated  that  he  has  pre- 
pared tribromotrinitrobenzene,  but  Wurster  and  Bevan  have  denied 
it.  The  authors,  however,  have  prepared  this  substance  by  Koerner 's 
method,  and  shown  that  his  critics  failed  by  using  a  nitric  acid  con- 
taining nitrous  acid  (compare  this  vol.,  p.  136). 

Tribromotrinitrobenzene, CfBri{^02)3- — Symmetrical  tribromobenzene 
is  first  converted  into  tribromodinitrobenzene,  and  this  then  further 
nitrated  by  a  mixture  of  nitric  acid  of  sp.  g-r.  1*51  and  fuming  sul- 
phuric acid  ;  the  product  requires  purifying  from  unaltered 
material  and  from  tetrabroraodinitrobenzene  (see  below).  The  yield 
is  from  15  to  20  per  cent,  of  the  theoretical.  It  crystallises  well  from 
chloroform  or  benzene,  is  almost  insoluble  in  alcohol,  and  melts  at 
285°  (uncorr.).  It  reacts  readily  with  a  number  of  substances,  but 
few  of  the  products  have  been  investigated.  When  treated  with 
alcoholic  ammonia,  a  pale-yellow,  amorphous  substance  separates, 
namely,  friamidotrinitrobenzene,  C6(N"H2)3(N02)3.  It  is  insoluble  in 
ordinary  reagents,  but  may  be  crystallised  from  aniline  or  nitroben- 
zene ;  it  does  not  react  with  acids.  With  reducing  agents,  it  should 
yield  hexamidobenzene,  but  the  reduction,  apparently  best  effected 
with  zinc-dust  and  acetic  acid,  is  attended  with  many  difficulties. 

Trianilidofrinitrobenzene,  Cc(NHPh)3(N02)3,  is  obtained  by  allowing 
aniline  to  act  on  tribromotrinitrobenzene  in  the  cold.  It  is  an  orange 
powder,  insoluble  in  water,  but  soluble  in  benzene,  &c.,  and  melts  at 
238°.     It  has  no  basic  properties, 

Tetrabromodinitrobenzene,  C6Br4(N02)2,  is  formed  as  above  men- 
tioned in  the  preparation  of  tribromotrinitrobenzene,  and  in  about 
equal  quantity.  Its  separation  is  tedious,  and  is  effected  by  fractional 
crystallisation  from  a  mixture  of  alcohol  and  benzene.  It  melts  at 
224"^,  whereas  Bichter  found  the  melting  point  to  be  227 — 228°.  The 
way  in  which  it  is  formed  is  not  understood.  H.  B. 

Electrolysis    of   Phenol  by   Alternating    Currents.     By    E. 

Drechsel  (J.pr.  Chem.  [2],  38,  65 — 74). — By  distilling  the  liquid  re- 
sulting from  his  former  experiments  (Abstr.,  1884,  1136),  the  author 
obtained  an  aqueous  liquid  containing  red,  oily  drops.  These  were  dis- 
solved in  ether,  and  the  solution  fractionated  ;  a  liquid  boiling  between 
153°  and  178°  was  thus  obtained,  which  on  analysis  gave  the 
formula  CeHioO.  By  treating  the  oil  with  phenylhydrazine,  a  crystal- 
line substance  was  produced ;  this  w^as  distilled  with  dilute  sulphuric 
acid  to  try  and  obtain  the  above-mentioned  liquid,  but  very  little  dis- 
tilled over,  and  most  of  it  was  left  in  the  form  of  black,  oily  drops  floating 
on  the  liquid  in  the  retort.  These  drops  crystallised  on  cooling,  and 
after  recrystallisation  from  alcohol  gave  rhomboidal  tables  which 
rapidly  became  brown  when  exposed  to  the  light.  A  purer  product 
was  obtained  from  the  mother-liquor,  and  was  further  purified  by 
sublimation  in  a  vacuum  and  subsequent  recrystallisation  from  50  per 
cent,  alcohol.  The  crystals  were  brilliant,  white  lamellae,  slightly 
soluble  in  hot  water  and  freely  soluble  in  alcohol ;  they  melt  at  108°, 
and  have  the  formula  Ci2lIi3]Sr.  This  substance  is  isomeric  with  Graebe 
and  Glaser's  hydrocarbazol,  w^hich  melts  at  120°. 
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The  author  proposes  the  name  hydrophenoketone  for  the  substance 
CeHioO,  which  is  isomeric  with  mesityl  oxide,  and  hydrophenanilideiov 
the  compound  C12H13N. 

The  author  has  previously  noticed  the  formation  of  caproic  acid  by 
the  action  of  the  alternating  current  on  phenol ;  he  now  explains  this 
by  supposing  that  hydrophenoketone  is  an  intermediate  product,  pro- 
duced by  the  alternate  hydrogenation  and  oxidation  of  the  phenol. 
This  conversion  of  substances  of  the  aromatic  series  into  those  of  the 
fatty  series  may  serve  to  throw  light  on  the  changes  that  take  place 
among  these  and  allied  substances  in  the  animal  body. 

A.  G.  B. 

Action  of  Chlorine  on  Catechol  and  Orthamidophenol. 
By  T.  ZiNCKE  and  F.  Kuster  {Ber.,   21,  2719— 2730).— Hexachloro- 

dihetotetrahydrobenzene,  CCl'^ppi  .p^^^CO  +  H2O,  can  be  prepared 

by  dissolving  catechol  in  20  parts  of  glacial  acetic  acid  and  saturating 
the  solution  with  chlorine;  the  mixture  is  kept  cold  at  first,  but  as 
soon  as  tetrachlorocatechol  begins  to  separate,  the  cooling  is  not 
necessary.  After  keeping  for  one  or  two  days,  the  solution  is 
poured  into  water,  the  precipitate  collected,  and  the  solution  ex- 
tracted with  ether.  It  can  also  be  prepared  by  passing  chlorine 
through  a  well-cooled  glacial  acetic  acid  (10  parts)  solution  of  orth- 
amidophenol hydrochloride  until  the  crystals  of  tetrachloramido- 
phenol  which  separate  are  redissolved;  on  evaporating,  the  product 
separates,  and  is  purified  by  washing  with  water.  The  yield  by  this 
method  is  as  much  as  80  per  cent,  of  the  theoretical  quantity.  It 
separates  from  a  mixture  of  ether  and  light  petroleum  in  colourless  or 
slightly  yellow  crystals  which  contain  2  mols.  H>0,  but  lose  I  mol.  H2O 
when  kept  in  a  partial  vacuum  or  when  recrystallised  from  hoi, 
light  petroleum.  The  monohydrate  is  stable,  bat  loses  its  water 
when  heated  at  90 — 95*^  for  a  long  time.  It  is  readily  soluble  in 
alcohol,  glacial  acetic  acid,  benzene,  and  ether,  and  melts  at  93 — 94° 
with  decomposition.  When  treated  with  aniline,  it  yields  a  small 
quantity  of  a  compound  melting  at  236 — 237°.  It  liberates  iodine 
from  potassium  iodide,  and  when  reduced  with  stannous  chloride  it 
yields  tetrachlorocatechol. 

CCl'CCl 
Hexachloropentenehydroxycarhoxyl^cac^d^<^r^r^^r^,~^^^Q(fi^)'QOO^, 

prepared  by  dissolving  the  preceding  compound  in  sodium  acetate  or 
sodium  carbonate  and  adding  hydrochloric  acid  to  the  filtered  sohi- 
tion,  crystallises  from  dilute  acetic  acid  with  1  mol.  H2O,  and  from  light 
petroleum  in  small,  colourless  prisms.  It  melts  at  111°,  and  on  con- 
tinued heating  quickly  solidifies  at  140 — 150°,  melting  again  at 
185 — 186°.  When  the  aqueous  solution  is  heated,  yelloAv,  scaly  crystals 
separate  ;  this  compound  melts  at  153°,  and  yields  a  red  anilide.  The 
barium  salt,  prepared  by  neutralising  an  alcoholic  solution  of  the  acid 
with  barium  hydrate,  crystallises  in  needles  which  appear  to  contain 
alcohol  (1  mol.)  ;  it  is  decomposed  when  heated  at  about  50°.  The 
methyl  salt,  OH'CsCle'COOMe,  prepared  by  boiling  hexachlorodiketo- 
tetrahydrobenzene  with  methyl  alcohol,  crystallises  from  light  petro- 
VOL.  Liv.  4  cj 
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leum  in  colourless  needles,  melts  at  62*,  and  is  readily  soluble  in 
metbyl  and  ethyl  alcohol.  The  ethyl  salt,  obtained  in  like  manner, 
crystallises  from  alcohol  in  rhombic  prisms,  and  from  hot,  light  petro- 
leum in  white  needles.  It  melts  at  121°,  and  dissolves  unchanged  in 
soda,  but  is  insoluble  in  sodium  carbonate.  The  acetyl- derivAiive 
melts  at  85°,  and  is  readily  soluble  in  ordinary  solvents,  but  insoluble 
in  dilute  soda. 

CCl'CCl 

SexachloroJcetopentene,  <^ppi.ripi^>CO,  is  obtained  when  the  pre- 
ceding compound  is  dissolved  in  glacial  acetic  acid,  a  little  hydro- 
chloric acid  added,  and  the  solution  warmed  with  a  slight  excess  of  a 
10  per  cent,  chromic  acid  solution.  It  crystallises  in  colourless, 
rhombic  plates,  melts  at  31*5°,  boils  at  155 — 158°  (80  mm.),  and  can 
be  distilled  with  steam.  It  is  insoluble  in  sodium  carbonate.  The 
anilide,  C5Cl5(NHPh)0,  crystallises  in  small,  yellow  needles  or  plates 
melting  at  194—196°. 

Pentachlorobutenecarhoxylic  acid,  C5CI5O2II, prepared  by  dissolving  the 
preceding  compound  in  10  per  cent,  soda,  crystallises  from  hot,  dilute 
acetic  acid  in  needles  or  prisms,  melts  at  127°,  and  is  readily  soluble 
in  ether,  alcohol,  and  benzene,  but  only  sparingly  in  light  petroleum. 
It  distils  with  partial  decomposition,  and  loses  hydrogen  chloride  when 
heated  with  concentrated  sulphuric  acid.  When  reduced  with  sodium 
amalgam,  it  yields  a  liquid  acid,  which  has  a  strong,  fatty-acid-like 
odour,  and.  forms  a  readily  soluble  barium  salt.  The  ammonium  salt 
crystallises  in  white  needles,  melting  at  178 — 180°  with  decomposi- 
tion. The  barium  salt  is  readily  soluble,  but  appears  to  be  unstable 
in  aqueous  solution.  The  methyl  and  ethyl  salts  are  liquids.  The 
constitution  of  the  acid  is  probably  CCl2!C!CCl'CCl2*COOH. 

TetraoJilorecatechol,  C6Cl4(OII)2,  is  obtained  when  hexachlorodiketo- 
hydrobenzene  is  reduced  with  stannous  chloride  in  glacial  acetic  acid 
solution.  It  crystallises  from  hot  dilute  alcohol  or  iDenzene  in  slender 
needles,  melts  at  194 — 195°,  and,  when  oxidised  with  nitric  acid,  yields 
tetrachlororthobenzoquinone,  melting  at  129 — 130°  (compare  Abstr., 
1887,  808).  The  a,ce^?/^- derivative  crystallises  from  acetic  acid  in 
thick  needles  melting  at  190°.  F.  S.  K. 

Iodine-derivative  of  Quinone.  By  K.  Metzeler  (Ber.,  21, 
2554 — 2556). — Biiodoquinone^  06H2I202,  is  formed  when  diacetyl- 
quinol  (1  part)  is  Silightly  warmed  on  a  water-bath  with  a  solution  of 
potassium  ioda4;e  (4  parts).,  slightly  acidified  with  sulphuric  acid.  It 
crystallises  from  alcohol  i^n  yellow  needles  melting  at  157 — 159°. 
When  suspended  in  water  and  treated  with  sulphurous  acid,  diiodo- 
quinol  is  obtained.  This  crystallises  in  slender  needles  of  a  silky 
lustre,  melts  at  142*5°  (uncorr.),  and  dissolves  readily  in  hot  water, 
alcohol,  ether,  and  glacial  acetic  acid.  D {acetyl diiodoqui nol  cvystaWises 
in  rhombie  plates  and  in  slender  needles,  melts  at  148°  (uncorr.),  is 
insoluble  in  water,  readily  soluble  iai  alcohol,  ether,  and  in  liot  benzene 
and  glacial  acetic  acid,  N.  H.  M. 

Some  New  Benzene-derivatives.  By  M.  E.  G.  Korner  and 
V.  Wender   (Gazzetta,  17,  486—41^4). — The   authors  point  out  how 
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necessary  it  is  for  the  advancement  of  our  knowledge  of  the  chemico- 
phjsical  properties  and  structure  of  the  benzene-derivatives,  that  the 
various  gaps  in  the  different  series  should  be  filled,  and  the  properties 
of  the  compounds  which  fill  these  gaps  compared  with  those  of  the 
other  analogous  derivatives  of  the  series.  With  this  object,  they  have 
prepared  several  new  benzene-derivatives,  and  at  the  end  of  the  paper 
give  in  tabular  form  the  chief  chemico-physical  properties  of  these 
various  ortho-,  meta-,  and  para-compounds. 

Orthiodainline,  C6H4l'NH2. — When  orthiodonitrobenzene  (m.  p. 
49*5°)  is  acted  on  by  the  ordinary  reducing  agents,  it  is  decomposed 
with  elimination  of  the  iodine,  but  this  is  not  the  case  if  ferrous 
hydroxide  is  employed;  then  theN02  group  alone  is  attacked  and  con- 
verted into  the  NH2  group.  The  iodonitrobenze  was  obtained  by 
the  nitration  of  iodobenzene  and  also  from  orthonitraniline.  A  small 
quantity  only  of  the  nitro-compound  should  be  operated  on  at  a  time 
(25  grams),  using  ferrous  sulphate  (250  grams)  and  ammonia  in  slight 
excess,  diluted  with  its  own  volume  of  water.  The  mixture  is  heated 
on  a  water-bath  for  8  to  10  hours,  and  when  cold,  the  iodaniline  is 
extracted  with  ether,  and  distilled  in  a  current  of  steam.  It  is  then 
dissolved  in  dilute  sulphuric  acid,  agitated  with  ether,  to  remove 
unaltered  nitro-compounds,  the  solution  precipitated  with  ammonia  or 
an  alkaline  carbonate,  and  the  iodaniline  redistilled  in  steam.  The 
yield  is  more  than  two-thirds  of  the  theoretical. 

Orthiod aniline  has  a  disagreeable  odour,  somewhat  resembling  that 
of  the  pyridine  bases ;  it  is  less  soluble  in  water  than  pariodaniline, 
the  boiling  solution  as  it  cools  depositing  the  substance  in  long,  flexible 
needles  of  silky  lustre ;  in  other  solvents  it  dissolves  freely  ;  exposed 
to  air  and  light,  it  becomes  brown  after  a  time.  It  is  much  more 
volatile  than  its  isomerides,  and  passes  over  easily  with  the  vapoui'  of 
water.  It  melts  at  56*5°,  and  if  heated  sharply  decomposes  with 
evolution  ©f  iodine  vapour. 

When  acted  on  with  iodine,  it  yields  Rudolph's  diiodaniline,  melting 
at  96°;  this  confirms  the  constitution  1:2:4  for  this  diiodaniline. 
The  salts  of  orthiodaniline  are  more  soluble  in  water,  but  less  stable 
than  those  of  the  corresponding  isomerides,  decomposing  in  aqueous 
solution  unless  there  is  a  large  excess  of  acid  present.  The  hydrO' 
chloride,  CeHiI'NHgjHCl  -f  H2O,  forms  short  prisms ;  the  jplatino- 
chloride  is  an  orange-yellow,  crystalline  powder.  The  sulphate, 
3C6H4l*]S'H2,2H2S04,  separates  from  water  in  silky  needles  grouped  in 
nodules ;    from  alcohol  in  brilliant  plates. 

For  comparison,  the  authors  also  prepared  the  two  known  iodanili^jes; 
pariodaniline  melts  at  63°  ;  metaiodaniline  at  27°  ;  the  hydrochloride  . 
of  the  latter  crystallises  in  prisms. 

Orthiodacetanilide,  C6H4l-NHAc  =  [1  :  2]. — This  is  easily  prepared 
by  gently  boiling  a  mixture  of  orthiodaniline  and  acetic  anhydride 
in  molecular  proportion  for  four  or  five  hours.  Purified  by  crystallisa- 
tion from  alcohol,  with  use  of  animal  charcoal,  it  forms  slender 
prisms  or  large,  hexagonal  tables.  It  melts  at  109'5 — 110°,  and  is 
much  more  volatile  than  its  isomerides,  subliming  readily  when  gently 
heated. 

Metaiodacetanilide,    CeHJ'NHAc  =   [1  :  3]. — This,    obtained   like 

4^2 
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the  ort ho- derivative,  is  more  soluble  than  the  latter,  and  crystallises 
in  brilliant  needles.     It  melts  at  119*5°,  and  can  be  sublimed. 

Pariodacetanilide^  CeHiI'NHAc  =  [1  :  4]. — This  is  less  soluble 
than  its  isomerides.  It  ciystallises  from  alcohol  in  rhombic  prisms, 
which  may  be  obtained  of  large  size  by  spontaneous  evaporation.  It 
melts  at  183°,  and  sublimes,  but  with  difficulty. 

Orthodiiodohenzene,  C6H4I2. — This  is  prepared  by  dissolving  the 
iodauiline  (10  grams)  in  hot  dilute  sulphuric  acid  (9  grams  acid  to 
70  c.c.  of  water),  cooling  to  0°  with  continual  agitation,  adding  a  solu- 
tion of  potassium  nitrite  (4*5  grams)  in  a  little  water,  and  then 
excess  of  solution  of  potassium  iodide  in  hydriodic  acid  of  sp.  gr.  1*1. 
After  leaving  the  mixture  for  several  hours  at  the  ordinary  tempera- 
ture, the  dark-coloured  oil  which  separates  is  collected  and  distilled 
with  steam  in  the  presence  of  a  little  potash.  Orthodiiodohenzene  is 
a  colourless  liquid,  which  solidifies  to  a  crystalline  mass  when  cooled. 
It  melts  at  27°,  and  boils  at  286*5°  under  a  pressure  of  751*5  mm. 
Its  odour  resembles  that  of  its  isomerides.  Nitro-orthodiiodobenzene, 
CrtH3l2'N02  =  [1:2:4  probably].  This  is  prepared  by  dissolving 
thj  diiodobenzene  in  nitric  acid  of  sp.  gr.  1*54,  and  after  a  few 
minutes  diluting  with  water.  When  purified  by  crystallisation  from 
alcohol,  it  forms  small,  lemon-yellow  prisms  which  melt  at  112*5°. 

Orthanisidine,  NHo-CeHi'OMe  =  [1:2]  is  known.  The  authors 
found  the  boiling  point  to  be  218°  under  a  pressure  of  755*5  mm. 

Metanisidine  was  prepared  by  the  reduction  of  metanitranso'il 
with  tin  and  hydrochloric  acid.  ft  remains  liquid  at  —12°,  and 
boils  at  243*5°  under  755*5  mm.  pressure.  Faranisidine  boils  at  239*5° 
at  755  mm. 

OrtJiacetanisida,  NHAc*C6ll4*OMe,   prepared   by   boiling   for   some 
hours  a  mixture  of  orthanisidine  with  acetic  anhydride  in  molecula 
proportion,  crystallises  in  hexagonal  tables,  and  melts  at  84°.     Metacet 
aniside  melts  at  80 — (81°,  and  crystallises  from  water  in  needles  or 
scales,    and   from    alcohol    in    flat  tables    or    elongated  octahedra 
Taracetanislde  forms  hexagonal  tables,  which  melt  at  127*1° 

C.  E.  G. 

Action  of  Aniline  on  Epichlorhydrin.  Bv  A.  Fauconnier 
(Compt.  rend.,  107,  250— 252).— The  base,  CisHigNjQ,  obtained  by 
the  action  of  aniline  on  epichlorhydrin  (this  vol^  p.  586),  crystallises 
from  boiling  alcohol  in  long,  slender,  white  needles,  which  melt  at 
53 — 54°,  and  rapidly  become  violet  in  colour  when  exposed  to  light 
even  in  a  closed  vessel. 

The  oxalate,  (Ci5lIi8N20,Il2C204)2  +  3H2O,  separates  in  bundles  of 
slender  needles  when  an  ethereal  solution  of  the  base  is  mixed  with 
an  aqueous  solution  of  the  acid.  When  purified  by  washing  with 
water  and  recrystallisation  from  alcohol,  it  melts  at  149 — 150°,  and 
slowly  becomes  lemon-yellow  when  exposed  to  light. 

The  platinochluride,  CisHigNgOjHsPtCle  +  4H2O,  crystallises  in 
small,  brilliant  yellow  lamellae. 

The  acetyl-derivative,  CisHnNoOAc  -f  H^O,  is  obtained  by  heating 
the  base  for  several  hours  with  three  times  its  weight  of  acetic  anhy- 
dride and  crystallising  the  product  from  alcohol.     It  forms  colourless 
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Inmellae,  which  seem  to  be  hexagonal,  but  which  when  dried  become 
opaque  and  break  up  into  prismatic  crystals  melting  at  99 — lliC. 

A  niiroso-derivative,  Ci5Hi6N20(NO)2,  is  precipitated  as  a  resin  when 
aqueous  solutions  of  the  hydrochloride  and  sodium  nitrite  are  mixed 
too-ether.  It  crystallises  from  boiling  alcohol  in  orange  needles, 
which  melt  at  108 — 109°.  Attempts  to  conv^ert  it  into  a  hydrazine- 
derivative  were  unsuccessful. 

It  is  evident  from  the  formation  of  these  compounds  that  the  base 
contains  one  hydroxyl-group,  and  has  a  double  basic  function.  The 
author  prefers  to  call  it  hydroxypropylenediphenyldiamine,  and  not 
dianil glycerol  as  at  first  proposed  (loc.  cit.).  C.  H.  B. 

Action  of  Aniline  on  Bromofumarimide.  Bj  K.  Loscher  and 
R.  KussEROFF  (Een,  21,  2718 — 2719). — When  bromofumarimide  is 
heated  with  excess  of  aniline,  a  compound  is  obtained  which  has  the 
composition  of  anilidofumarimide,  and  seems  to  have  the  constitution 

<^  PH-rO'NH-^^^'  ^^  crystallises  from  hot  dilute  alcohol  in  golden- 
yellow  plates,  melts  at  202°,  and  is  readily  soluble  in  glacial  acetic 
acid  and  boiling  alcohol,  sparingly  soluble  in  hot  water,  ether,  chloro- 
form and  benzene,  and  insoluble  in  cold  water.  It  yields  an  acetyl- 
derivative,  and  when  heated  with  alcoholic  ammonia,  a  crystalline  com- 
pound, probably  anilidofumaramide,  is  obtained.  F.  S.  K. 

Compounds  of  Organic  Bases  with  Salts  of  the  Heavy  Metals. 
By  B.  Lachowicz  and  F.  Bandrowski  {Monatsh.,  9,  510 — 517). — Zinc 
chloride  forms  compounds  of  the  general  formula  a7(B)  +  yZnCU  + 
2ZnO,  with  all  fatty  compounds  having  a  decidedly  basic  character, 
such  as  primary,  secondary,  and  tertiary  amines,  neurine,  and  guani- 
dine.  In  the  aromatic  series,  it  combines  only  with  those  primary 
bases  which  contain  one  benzene  nucleus,  or  such  as  piperidine,  pyri- 
dine, and  picoline,  but  not  with  such  compounds  as  naphthylamine. 

When  aniline  is  shaken  with  an  aqueous  solution  of  zinc  chloride, 
a  white,  crystalline  precipitate  of  the  formula  2NH2Ph,ZnCl2  -h  2H2O 
is  formed.  From  hot  alcohol  it  crystallises  in  long  needles,  which  do 
not  decompose  when  heated  to  230°.  With  substituted  anilines  con- 
taining the  negative  groups  CI,  NO2,  and  OH,  zinc  chloride  does  not 
combine,  but  with  orthotoluidine  it  gives  the  compound 

2C7Hv-NH2,ZnCl2  +  2H2O, 

with  paratoluidine,  2C7H7NII,,ZnCla  -f  BHoO,  and  with  metaxylidine, 
2C8H9NH2,ZnCl2. 

a-Napbthylamine  does  not  combine  either  with  copper  sulphate  or 
with  mercuric  chloride,  but  with  mercurous  nitrate  it  forms  a  charac- 
teristic compound.  ^-Naphthylamine  differs  from  its  isomeride  iu 
combining  with  both  mercuric  chloride  and  copper  sulphate. 

The  authors  suggest  that  the  property  of  combining  with  certain 
metallic  salts  may  furnish  a  convenient  method  of  isolating  many 
organic  bases.  G.  T.  M. 
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Some  Anhydro-bases  from  Unsymmetrical  Metaxylidine. 
By  E.  GuDEMAN  (Ber.,  21,  2h4>'d—2hh'6).—Thioformo-xylide, 

CeHaMe^-ISrH-CSH, 

is  obtained  by  beating  25  grams  of  formo-xylide  (Abstr.,   1885,  772) 

with  16  grams  of    phosphoras  pentasulphide  for    30  minutes    on    a 

water-bath,    extracting    the    resinous    product    with    dilute    aqueous 

potash,  and  precipitating    with    hydrochloric    acid.       It    crystallises 

from  alcohol  in  small,  slender  needles  melting  at  105°. 

N 
Methenylamido-xylil  mercaptan,  C6H3Me2<^  ^  ^CH,    is    formed    by 

treating    thioformo-xylide    with   potassium   ferricyanide   in   alkaline 

solution  (Jacobsen,  Abstr.,  1886,  700).    It  is  a  heavy,  yellowish  liquid, 

of  a  repulsive  odour. 

Thioactto-xylide,    CeHaMeg'NH'CSMe,    is   prepared    by   heating   10 

grams  of  aceto-xylide  (m,   p.  127°)  for  half  an  hour  with  6  grams 

of  phosphorus  pentasulphide  on  a  water-bath.     It  melts  at  80°. 

N" 
Ethenylamido-xylil   mercaptan,    CeHaMez-^C!  (^^CMe,     obtained     by 

adding  10  grams  of  thioaceto-xylide  in  300  c.c.  of  water  with  75  cc. 
of  33  per  cent,  aqueous  soda  to  60  grams  of  potassium  ferricyanide  in 
200  c.c.  of  water,  is  an  oil. 

Tldohenzo-xylide,  CgHsMea-NH-CSPh,  is  prepared  by  heating  50 
grams  of  benzo-xjlide  with  35  grams  of  phosphorus  pentasulphide  on 
a  sand-bath ;  it  crystallises  from  alcohol  in  small  needles,  which  melt 
at  90°. 

Benzo-xylide,  C6H3Me2*NHBz,  obtained  by  heating  24  grams  of  xyli- 
dine  with  36  grams  of  benzoic  acid  for  eight  hours  at  200 — 230°,  and 
then  distilling,  crystallises  from  alcohol  in  long  needles,  which  melt  at 
187—189°. 

Benzenylamido-xylil    mercaptan,    C^'B.-^le^^^ ^"^CVh.,   obtained   by 

oxidising  thiobenzo-xylide  with  potassium  ferricyanide,  forms  a  white 
oil,  which  becomes  greenish-yellow  when  exposed  to  air, 

Ortlio-  and  para-henzotoluide  and  heiizocumide  are  readily  obtained 
by  heating  the  amines  with  an  excess  of  benzoic  acid ;  they  are 
readily  soluble  in  alcohol  and  in  strong  hydrochloric  acid,  insoluble 
in  w^ater,  and  melt  at  131°,  154°,  and  167°  respectively. 

N.  H.  M. 

Dimethylaniline  and  Diphenylamine  Sulphates.  By  L. 
YiGNON  (Compt.  rend.,  107,  263 — 266). — Anhydrous  dimethylaniline 
and  sulphuric  acid  combine  at  the  ordinary  temperature  wnth  develop- 
ment of  heat  and  formation  of  a  crystalline  acid  sulphate, 
NMe2Ph,H2S04,  which  can  be  purified  by  washing  with  benzene, 
and  melts  at  80°.  It  dissolves  in  water,  but  is  insoluble  in  ether  and 
in  benzene.  No  normal  sulphate  is  formed  whatever  the  proportions 
in  which  the  acid  and  base  are  mixed. 

If  the  acid  sulphate  is  heated  at  180 — 190°,  it  loses  water  and  is 
converted  into  the  sulphonic  acid,  C6H4(S03H)'NMeo,  the  barium  salt 
of  which  crystallises  with  both  3  mols.  and  5  mols.  H2O. 

Diphenylamine,  previously  fused,  likewise  combines  with  sulphuric 
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acid,  forming  a  crystalline  acid  sulphate  whatever  the  proportions 
in  which  they  are  mixed.  It  has  the  composition  ]N'HPh2,H2S04,  and 
after  purification  by  washinor  with  benzene  melts  at  123 — 125°.  The 
salt  is  insoluble  in  ether  and  benzene,  and  when  thrown  into  water  is 
decomposed,  the  diphenylamine  separating  as  a  flocculent  precipitate. 

When  heated  at  180 — 190°  for  two  hours,  the  acid  snlphate  loses 
water  and  is  converted  into  the  sulphonic  acid,  C6H4(S03H)-NHPh, 
the  barium  salt  of  which  forms  anhydrous  crystals. 

The  heats  of  formation  of  the  solid  salts  and  of  aniline  sulphate 
from  the  bases  and  dilute  sulphuric  acid  were  determined  by  treat- 
ment with  soda  with  the  following  results  : — 

Aniline  sulphate    16*6  Cals. 

Dimethylaniline  sulphate 8'4     ,, 

Diphenylamine  sulphate 4'5     „ 

The  conversion  of  aniline  sulphate  into  sulphanilic  acid  by  the  action 
of  heat  is  well  known,  and  it  would  seem  that  this  reaction  is  general. 
The  formation  of  sulphonic  acids  is  generally  attributed  to  the  de- 
hydrating action  of  the  excess  of  sulphuric  acid  which  is  always 
employed;  but  this  explanation  will  not  hold  in  the  three  cases  just 
described.  In  these  instances,  the  change  is  due  to  interatomic 
forces  which  become  active  at  a  high  temperature.  C.  H.  B. 

Silicotetrafluorides  of  Certain  Bases.  By  A.  M.  Comey  and 
F.  W.  Smith  (Amer.  Chem.  J.,  10,  294 — 296:  compare  this  vol., 
p.  941) . — TrinitrusodiinethylaniUne  disilicotetrafluoride, 

is  formed  by  passing  silicon  fluoride  into  a  solution  of  the  base  in 
benzene  ;  it  is  bright  yellow  and  amorphous,  and  decomposes  com- 
pletely at  150°.  Bipyridine  silicotetrafliwride,  (C5N"H5)2SiF4,  is  pre- 
pared in  like  manner  ;  it  is  white,  amorphous,  and  decomposes  after  a 
time.  Tripyridine  disilicotefrafluoride,  (C5NH5)3(SiF4)2,  is  obtained 
by  heating  the  preceding  substance,  when  pyridine  is  liberated,  and 
the  new  compound  sublimes  in  crystalline  crusts.  H.  B. 

Diazoamido- compounds.     By  H.  Goldschmidt  and  E.  Molinari 
(jBer.,  21,  2557 — 2579). — Diazobenzenediphenylcarbamide, 
N^Ph-NPh-CO-NHPh, 

is  obtained  by  slightly  heating  a  mixture  of  diazobenzene  with  phenyl 
cyanate  in  molecular  proportion,  dissolved  in  light  petroleum  ;,  on 
cooling,  it  separates  as  an  almost  white,  crystalline  precipitate,  which 
melts  at  125".  When  mixed  with  10  per  cent,  sulphuric  acid  and 
steam-distilled,  it  is  decomposed  into  phenol,  phenyl  cyanate,  and 
diphenylcarbamide,  the  latter  being  partially  decomposed  into  aniline 
and  carbonic  anhydride. 

Diazobenzenephenylparatolyharhamide,  C7H7*NH*CO*NPh*N'2Ph,  pre- 
pared in  a  manner  similar  to  the  diphenylcarbamide,  crystallises  in 
slender,  microscopic  needles  melting  at  134''.  It  is  decomposed  by 
acids  into  paratolylphenylcarbamide,  aniline,  paratoluidine,  ditolyl- 
carbamide,  and  phenol. 
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Paradiazotolueneparatolylphenylcarhamidef 

NHPh-CO-N(C7H7)-N,-C7H7, 

forms  slender,  white  needles,  melts  at  116°,  and  is  decomposed  by  acid 
with  formation  of  paratolylphenylcarbamide,  aniline,  toluidine,  di- 
phenylcarbamide,  and  paracresol. 

ParadiazotolueneparadUolyharham^de,C^'H.^''N'H.'CO''S(C^^■J)''i^2'^^^^i 
crystallises  in  long,  white  needles  melting  at  140°. 

Diazohenzeneparatolylphenylcarhamide,  NHPh*CO'N(C7H7)*N2Ph,  is 
formed  when  an  ethereal  solution  of  diazoamidobenzenetoluene  (from 
diazobenzene  chloride  and  tolaidine)  is  warmed  with  phenyl  cyanate ; 
it  is  a  white  precipitate  consisting  of  slender  needles,  and  may  be  puri- 
fied by  extraction  with  boiling  ether;  it  melts  at  126°.  When 
decomposed  with  sulphuric  acid,  paratolylphenylcarbamide,  as  well  as 
aniline,  paratoluidine,  phenol,  paracresol,  and  phenyl  cyanate,  are 
formed.  This  reaction  establishes  the  constitution  of  the  carbamide 
as  given,  and  also  that  of  the  diazoamidobenzenetoluene,  which  is 
:N'2Ph-NH-C7H7. 

DiazohenzeTieparaditolylcarhamide,  C7H7'NH*CO*N(C7H7)*jN'2Ph,  pre- 
pared from  diazoamidobenzenetoluene  and  paratolyl  cyanate,  forms 
small,  thick,  lustrous  prisms  melting  at  130°.  It  is  decomposed  by 
sulphuric  acid  intoparaditolylcarbamide,  aniline,  paratoluidine,  phenol, 
and  paracresol. 

Diazobenzene-l3-napMhylphenylcarhamide,'NIiI*h'CO'l^{CioTi-^)'1^2^^i 
forms  microscopic  needles  melting  at  123°.  When  treated  with  acids, 
napJithylphenylcarbamide,  Ci?!!^^,©,  is  formed.  This  compound  is 
also  prepared  by  the  action  of  phenyl  cyanate  on  /3-naphthylamine ;  it 
crystallises  in  short,  white,  lustrous  prisms  melting  at  220 — 221°. 

Dlazoamidotoluene-^-naphthale7ie,  CnHisN^s,  is  prepared  by  the  action 
of  ^-diazonaphthalene  chloride  (1  mol.)  on  paratoluidine  (1  mol.) 
suspended  in  a  solution  of  sodium  acetate.  It  crystallises  from 
benzene  in  slender,  bright-yellow  needles  melting  at  131 — 132°. 

Paradiazotoluene- ^-71  aphthylpheny  Icarbamide, 

]S-HPh'CO-N(CioH7)N2-C7H7, 

forms  slender,  white  needles  melting  at  110°. 

Parahromodiazo-amidohenze7ietoluene,  C7H7*!N"2*N"H-C6H4Br,  forms 
long,  yellow,  lustrous  needles  melting  at  126°.  Paradiazotolnenepara- 
hromodiphenylcarh amide  forms  slender  needles,  and  melts  at  124°; 
when  decomposed  by  acid,  it  yields  parabromodiphenylcarhamide  melt- 
ing at  245°,  and  other  products. 

Dlazobenzeneparabromodiphenylcarbamide,  Ci9Hi5BrN04,  is  obtained 
by  the  action  of  phenyl  cyanate  on  parabromodiazoamidobenzene  ;  it 
melts  at  115°,  and  yields  parabromodiphenylcarbamide  when  decom- 
posed by  acids. 

DiazobenzeneparabromophenylparatoJylcarbamide,  from  phenyl  cyan- 
ate and  parabromodiazoamidobeuzene,  melts  at  138°. 

Parabromodiazoamidobenzere-(3'naphthalene,  OieHioBrNa,  is  obtained 
by  the  action  of  y3-diazonapbtbalene  chloride  on  parabromaniline  in 
presence  of  sodium  acetate,  and  crystallises  from  benzene  in  yellow 
prisms  melting  at  164°. 
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^-Diazonaphthaleneparahromodiphenylcarhamide, 
NHPh-CO-N(C6H4Br)-N2-C,oH:, 
forms  white  needles  melting  at  139 — 140°.     When  boiled  with  acids, 
parabromophenol,  y3-naphthol,  and  parabromodiphenylcarbamide  are* 
formed. 

ParanUrodiphenylcarhamide,  NHPh'CO']SrH*C6H4*N'02,  obtained  by 
the  action  of  phenyl  cyanate  on  paranitrodiazoaraidobenzene,  crys- 
tallises from  hot  dilute  alcohol  in  bright-yellow  crystals,  melting  at 
202".  It  is  decomposed  by  potash  into  carbonic  anhydride,  aniline, 
ammonia,  and  paranitrophenol. 

JDiazohenzeneparanitrodiyhenylcarhaTnide, 

NHPh-CO-N(C6H4-NO0-N2Ph, 
is  formed  when  phenyl  cyanate  is  added  to  an  ethereal  solution  of 
paradinitrodiazoamidobenzene.       It  crystallises    in    groups    of    white 
needles  melting  at  115°,  and  dissolves  in  hot  benzene  with  evolution 
of  gas  and  formation  of  paranitrodiphenylcarbamide. 

Metanitrodiazoamidobenzene,  C12H10N4O2,  crystallises  in  yellow, 
pointed,  thick  prisms  melting  at  131°. 

Diazohenzenemetanifrodiphenijicarbamide,  dgHis'N'gOs,  separates  in 
slender,  branched  needles  melting  at  104°,  when  an  ethereal  solution 
of  the  diazo-compound  is  warmed  with  phenyl  cyanate  and  treated 
with  light  petroleum. 

Metanitrodiazoamidohenzenetoluene,  Ci3Hi2]S'402,  crystallises  in 
lustrous,  gold-coloured  needles  melting  at  107°.  When  the  ethereal 
solution  is  warmed  with  phenyl  cyanate,  paradiazotoluenemetanitro- 
diphenylcarh amide,  N'HPh-CO-N(C6H4'N'02)-N2-C7H7,  is  obtained;  this 
crystallises  in  white  needles  melting  at  96°.  When  the  solution  in 
benzene  is  boiled,  metanitrodiphenylcarbamide  melting  at  197°  is 
formed. 

Paranitroparahromodiazoamidohenzene,  CfiH4Br-lN'2'^H'C6H4*N'02, 
crystallises  in  orange-red,  lustrous  needles  melting  at  184°. 

Parabromodiazohenzeneparanitrodiphenylcarbamide, 

NHPh-CO-N(C6H4-N02)-N2-C6H4Br, 

forms  small  crystals  melting  at  129°.  When  treated  with  dilute 
sulphuric  acid,  paranitrodiphenylcarbamide  (m.  p.  202°)  is  formed. 

ifetajiitroparabromodiazoamidobenzene,  CeHiBr-Na-NH'CeHi'NOa, 

crystallises  in  groups  of  yellow  needles  melting  at  155". 

ParabromodiazobenzenemetanitrodipJienylcarbamidej 

NHPh-CO-N(C6H4-N02)-ISr2-C6H4Br, 

forms  microscopic  needles  melting  at  134°.  Sulphuric  acid  acts  on  it, 
yielding  metanitrodiphenylcarbamide  melting  at  197°. 

Metanitrometabromodiazoamidobenzene,  C6H4Br*N'2*NII'C6ll4*N'02, 
prepared  from  metanitrodiazobenzene  chloride  and  metabromaniline, 
crystallises  in  yellow  needles  melting  at  106°. 

Metabromodiazobenzenemetanitrodiphenylcarbamide^ 

NHPh-CO-N-(C6H4-N02)-N2-C6H4Br, 

melts  at  128°.  When  decomposed  by  sulphuric  acid,  metanitrodi- 
phenylcarbamide (m.  p.  196°)  is  formed.  N.  H.  M. 
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New  Phenylhydrazine  Salts.  By  W.  H.  Richardson  (Chem.  News, 
58,  39 — 40). — The  author  lias  prepared  phenjlhjdrazinehydroxy- 
azonaphthalenesulphonic  acid  by  adding  aqueons  phenylhydrazine 
hydrochloride  to  a  solution  of  hydroxyazonaphthalenesulphonic  acid 
acidified  with  hydrochloric  acid  ;  the  brown,  flocculent  precipitate  which 
first  forms  becomes  scarlet  and  crystalline  on  adding  the  hydrazine. 
The  yield  is  quantitative ;  the  substance  is  sparingly  soluble  in  water, 
easily  in  alcohol  or  acetic  acid,  but  is  decomposed  by  boiling  with 
dilute  acids  or  alkalis.  Tfie  corresponding  barium,  calcium,  and 
magnesium  salts  were  prepared. 

Phenylhydrazine  dinitro-a-naphtholsulphonate  is  obtained  as  a 
crystalline  precipitate  when  aqueous  phenylhydrazine  hydrochloride 
is  added  to  1  gram  of  naphthol-yellow  dissolved  in  a  litre  of  water. 
It  is  sparingly  soluble  in  boiling  water,  and  crystallises  from  that 
medium  in  light  brown  needles.  D.  A.  L. 

Action  of  Nitroso-bases  on  Phenylhydrazine,  By  0.  Fischer 
and  L.  Wacker  (Beo\,  21,  2609 — 2617). — The  analyses  of  the  com- 
pound obtained  by  the  action  of  phenylhydrazine  on  nitrosoaniline 
point  rather  to  the  formula  Ci2Hi2N'40  than  to  that  previously  given 
(this  vol.,  p.  460)  ;  paraphenylenediamine  is  formed  in  the  reaction. 

Nitrosodimethyla.niline  (3  mols.)  reacts  with  phenylhydrazine 
acetate  (2  mols.)  with  formation  of  the  compound  CuHjsNiO.  This  is 
obtained  in  splendid,  yellow  needles  or  plates  by  carefully  adding 
water  to  the  alcoholic  solution  ;  it  melts  at  103°  with  decomposition, 
and  detonates  when  heated  quickly.  When  the  solution  in  chloro- 
form is  heated,  it  decomposes  with  explosive  violence  and  liberation  of 
carbonic  anhydride. 

Free  phenylhydrazine  reacts  with  nitrosodimethylaniline  dissolved 
in  ether  with  formation  of  parazodimetbylaniline,  dimethylphenylene- 
diamine,  and  an  oil.  When  an  alcoholic  solution  is  used,  a  small  amount 
of  parazodimetbylaniline,  together  with  some  dimethylphenylene- 
diamine  and  dimethylamidodiphenylami7ie,  NHPh-C6H4-NMe2,  are 
obtained.  The  latter  crystallises  from  light  petroleum  in  needles 
which  melt  at  130°  and  sublime  below  lOO"" ;  it  is  readily  soluble  in 
dilute  hydrochloric,  less  in  dilute  sulphuric  acid.  When  the  dilute 
acid  solution  is  treated  with  sodium  nitrite,  the  nitrosamine,  C14H15N3O, 
is  formed.  This  crystallises  in  slender,  pale  yellow  needles  which 
melt  at  116°  with  decomposition. 

Benzenediazonitrosodiphenylarnine,  C18H16N4O,  obtained  by  the  action 
of  phenylhydrazine  on  nitrosodiphenylamine  in  acid  solution,  crystal- 
lises in  lustrous,  gold-coloured  plates,  which  become  greenish  when 
exposed  to  light ;  it  melts  with  decomposition  at  112°  and  detonates 
when  quickly  heated. 

Free  phenylhydrazine  dissolved  in  ether  acts  on  nitrosodiphenyl- 
amine, yielding  amidodiphenylamine  melting  at  75°,  and  azoxij- 
diphenylamirie,  O24H20N4O,  which  crystallises  in  splendid,  gold-coloured 
plates  melting  at  173".  When  an  alcoholic  solution  is  used  instead  of 
an  ethereal  solution.  Calm's  paradiphenylphenylenediamine  (Abstr., 
1884,  594)  is  formed.     This  melts  at  145°  (not  152°). 

Farazoxy phenol,  ON"2(C6H4'OH)2,  is  formed,  together  with  paramido- 


ORGANIC  CHEMISTRY.  1287 

phenol,  when  equal  parts  of  nitrosophenol  and  phenjlhjdrazine  are 
treated  with  ether  (5 — 6  parts).  It  crystallises  from  dilute  alcohol 
in  pale-yellow,  lustrous  plates  with  1  mol.  H2O  ;  the  hydrate  has 
probably  the  constitution  OH-C6H4-N^(OH)-N(OH)-C6H,-OH. 

K  H.  M. 

Action  of  Secondary  Aromatic  Amines  and  Hydrazines  on 
Bromacetophenone.  By  J.  Cullmann  {Ber.,  21,  2595 — 2597). — 
When  bromacetophenone  (1  mol.)  and  methylaniline  (2  mols.)  are 
mixed,  heat  is  developed,  and  on  cooling  the  whole  solidifies;  the 
product  contains  Staedel  and  Siepermann's  phenacylmethylanilide 
(Abstr.,  1881,  722).  When  this  is  heated  with  zinc  chloride  (5  parts) 
at  180°,  1'  :  2'-methylpheuylindole  melting  at  101°  is  formed  (Degen, 
Abstr.,  1887,  145). 

When  bromacetophenone  and  methylaniline  are  heated  to  boiling,  a 
violent  reaction  takes  place  with  formation  of  2'-phenylindole  and 
another  compound,  probably  1'  2'-methylphenylindole. 

Phenylglyoxahnethylphenylosazone,  NMePh-N!CPh*CH!N-NMePh,  is 
formed  when  a  solution  of  methylphenylhydrazine  (3  mols.)  dissolved 
in  alcohol  (5  parts)  at  0°  is  treated  with  bromacetophenone  (1  mol.). 
After  some  hours,  the  whole  becomes  dark- red,  and  is  then  kept  for  a 
week  at  the  ordinary  temperature;  it  is  filtered,  washed  with  ether, 
and  crystallised  from  hot  alcohol,  from  which  it  separates  in  yellowish- 
red  prisms  melting  at  151°.  N.  H.  M. 

Osazones.  By  H.  v.  Pechmanst  (Ber.,  21,  2751— 2762).— To 
detect  the  presence  of  an  osazone,  the  substance  is  moistened  with 
alcohol,  gently  warmed  with  a  little  ferric  chloride,  and  the  mixture 
shaken  with  ether ;  if  an  osazone  is  present,  the  ether  is  coloured  red 
or  reddish-brown.  This  reaction  depends  on  the  fact  that  the 
osazones  of  simple  1.2-diketo-derivative.s  are  very  readily  converted 
into  coloured,  crystalline  substances  when  treated  with  oxidising 
agents.  Only  those  osazoues  which  are  derived  from  simple,  fatty 
diketo-compounds  or  those  which  contain  but  one  aromatic  radicle 
give  this  reaction.  Tartrazine  and  the  osazones  of  benzil,  acetyl- 
glyoxylic  acid,  dehydroxy tartaric  acid  and  glucose  do  not  show  the 
reaction.  Acetylglyoxylic  acid  osazone  yields  pyrazolone-derivatives 
when  treated  as  described  above.  The  coloured  oxidation  products  of 
osazones,  which  the  author  names  osotetrazones,  are  neutral  substances 
containing  2  atoms  of  hydrogen  less  than  the  osazones. 

Diacetylosazone  is  best  prepared  as  follows  : — A  mixture  of 
14*4  parts  of  methyl  acetoacetate,  250  parts  of  water,  and  48  parts  ^of 
soda  (1  :  5)  is  kept  for  about  24  hours,  7  parts  of  sodium  nitrite  added, 
and  finally  dilute  sulphuric  acid  gradually  poured  into  the  well-cooled 
solution  until  the  liquid  just  colours  tropaeolin  paper  violet,  the  whole 
being  well  agitated.  After  adding  soda  until  the  solution  becomes 
yellow,  it  is  acidified  with  acetic  acid  and  mixed  with  108  parts  of 
phenyl  hydrazine  in  30  parts  of  50  per  cent,  acetic  acid,  the  whole 
being  well  stirred.  The  hijdrazoxime,  melting  at  158°,  which  separates 
from  the  solution  is  collected,  washed,  dried,  and  heated  at  100°  for 
about  an  hour  with  two- thirds  of  its  v*'eight  of  phenyl  hydrazine 
dissolved  in  50  per  cent,  acetic  acid.     The  osazone,  which  separates 


1288  ABSTRACTS  OF  CHEMICAL  PAPERS. 

almost  completely,  is  collected,  washed,  and  dried.  144  grams  of 
methyl  acetoacetate  yield  180  grams  of  the  osazone. 

Diacetylosotetrazo7ie,     "^CnAfg-V.l^Ph^'     ^^     prepared    by    heating 

the  osazone  (5  parts)  with  potassium  dichromate  (4  parts),  water 
(20  parts),  and  50  per  cent,  acetic  acid  (5  parts),  until  the  solution 
begins  to  become  turbid.  It  crystallises  from  boiling  alcohol  in 
dark  claret-coloured,  flat  needles,  melts  at  169^  with  decomposition, 
and  is  soluble  in  chloroform  and  benzene,  more  sparingly  soluble  in 
ether,  acetone,  and  alcohol,  almost  insoluble  in  glacial  acetic  acid,  and 
insoluble  in  water;  the  solutions  are  brownish-red.  It  dissolves  in 
concentrated  sulphuric  acid  with  a  blue  coloration  which  immediately 
changes  to  a  dirty  brown  ;  when  warmed  with  phenylhydrazine,  it 
yields  a  red  solution,  which  at  a  higher  temperature  becomes  colourless 
and  contains  the  osazone,  which  is  precipitated  in  a  pure  state  on 
adding  alcohol. 

Methylglyoxalosoteirazone,     <CnAf'  •ivj'.'N'ph^'    ^^   prepared    in   like 

manner  from  methylglyoxalosazone  (Abstr.,  1887, 1104)  which  is  best 
obtained  by  the  method  described  in  the  case  of  diacetylosazone.  The 
yield  is  quantitative.  It  crystallises  from  boiling  alcohol  in  needles, 
somewhat  lighter  coloured  and  rather  more  readily  soluble  than,  but 
otherwise  similar  to,  those  of  the  diacetyl-derivative.  It  melts  at 
106 — 107°,  decomposes  at  124°,  and  behaves  towards  sulphuric  acid 
and  phenylhydrazine  similarly  to  diacetylosotetrazone.  In  the 
preparation  of  methylglyoxalosazone  a  crystalline  hydrazoxime, 
CMe-NsHPh-CHiNOH,  is  obtained. 

Glyoxalosotetrazone,  prepared  from  gflyoxalosazone,  crystallises  from 
alcohol  in  dark-red  plates  melting  at  152°  with  decomposition. 

When  osazones  or  osotetrazones  are  boiled  with  dilute  hydrochloric 
acid,  they  are  decomposed  into  aniline  and  neutral,  non-volatile,  very 
stable,  oily  compounds  which  the  author  names  osotriazones. 

Dimethylphenylosotriazo7ie,  C2Me2N3Ph,  can  be  obtained  by  warming 
d'acetylosotetrazone  with  6  to  7  parts  of  water  and  1^  parts  of 
concentrated  hydrochloric  acid  until  it  is  wholly  converted  into  a 
brown  oil,  and  then  distilling  the  product  with  steam.  An  addition 
of  1^  parts  of  50  per  cent,  ferric  chloride  solution  increases  the  yield. 
In  this  reaction,  considerable  quantities  of  diacetylhydrazone  are 
formed,  and  when  the  decomposition  of  the  osotetrazone  is  carried 
out  in  alcoholic  solution,  this  hydrazone  is  the  principal  product. 
Uimethylphenylosotrlazone  can  also  be  prepared  by  gradually  adding 
phosphoric  chloride  (40 — 45  grams)  to  a  chloroform  (300  grams) 
solution  of  the  hydrazoxime  referred  to  above.  The  reaction  product 
is  carefully  mixed  with  water  and  the  chloroform  solution  separated, 
washed,  filtered,  and  evaporated.  The  osotriazone  obtained  by  either 
of  these  methods  is  treated  with  alkaline  potassium  permanganate 
until  the  colour  of  the  latter  is  permanent,  distilled  with  steam,  ex- 
tracted with  ether,  and  fractionated  under  diminished  pressure.  It  is  a 
colourless  oil,  but  solidifies  on  cooling,  forming  a  crystalline  substance 
which  melts  at  35°  and  boils  at  about  255°  (at  192°,  60  mm.).  It  is 
almost  insoluble  in  water  but  soluble  in  all  other  liquids.     It  dissolves 
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in  concentrated  acids  but  is  reprecipitated  by  water.  The  picrate  is 
crystalline.  It  dissolves  nncbanged  in  fuming  nitric  acid,  but  on 
adding  concentrated  sulpburic  acid,  it  forms  a  wiYro-derivative  which, 
after  recrystallisation  from  alcohol,  is  obtained  in  white  needles  melting 
at  227°.  It  is  very  stable  towards  reducing  agents  and  is  not  acted 
on  by  hydriodic  acid  and  phosphorus  at  200°.  When  treated  with 
sodium  and  alcohol,  it  yields  small  quantities  of  aniline  and  other 
bases.  It  is  acted  on  by  oxidising  agents  only  after  prolonged  boiling, 
and  when  thus  treated  with  alkaline  potassium  permanganate  it 
yields  a  crystalline  acid,  probably  bibasic.      The  constitution  of  this 

osotriazone  is  probably <^q-»«-  *-^^>NPh. 

Methylphenylosotriazone,  CsHMeNgPh,  is  prepared  by  treating 
methylphenylosotetrazone  with  hydrochloric  acid  as  described  above. 
It  is  a  colourless  oil,  boils  at  149 — 150°  (60  mm.),  and  resembles  the 
preceding  compound,  from  which  it  differs  however  in  the  following 
reactions  : — When  treated  with  sodium  and  alcohol,  it  forms  a  deep- 
red  solution  which  is  decolorised  on  adding  water.  Salts  of  diazo- 
benzene  produce  a  brownish-red  precipitate  in  aqueous  alcoholic 
solutions. 

Phenylosotriazonecarhoxylic  acid,  COOH'C2HN3Pli,  is  obtained  when 
methylphenyltriazone  is  boiled  with  alkaline  potassium  permanganate 
for  a  long  time,  and  the  unaltered  oil  distilled  with  steam.  It 
crystallises  in  needles,  melts  at  191 — 192",  and  is  soluble  in  alcohol, 
ether,  and  chloroform,  but  almost  ijisoluble  in  cold  water.  It  distils 
undecomposed  when  heated  alone,  but  it  is  not  volatile  with  steam. 
When  treated  with  sodium  amalgam  in  the  cold,  it  i«  readily  reduced, 
yielding  aniline  and  other  basic  products.  The  harium  salt  crys- 
tallises from  water  and  is  sparingly  soluble.  The  silver  salt, 
C9HeAgN302,  is  stable,  and  when  distilled,  yields  an  oil  which  shows 
the  reaction  of  methylphenyltriazone  with  alcohol  and  sodium,  and  is 
probably  phenylosotriazone.  F.  S.  K. 

Paratolenylimido  Ethyl  Ether.  By  G.  Glock  (5er.,  21,  2650  — 
2659). — Faratolenylimido  ethyl  ether  hydrochloride^ 

OEt'C(C7Ho:isrH,HCi, 

prepared  by  saturating  an  alcoholic  ethereal  solution  of  paratolu- 
nitrile  with  hydrogen  chloride,  melts  at  161°  with  decomposition,  is 
readily  soluble  in  alcohol,  insoluble  in  ether  and  benzene,  and 
is  decomposed  by  water  into  ethyl  paratoluate  and  ammonium 
chloride.  When  heated  at  200°,  it  yields  ethyl  chloride  and  tolu- 
amide.  The  platinochloride,  (CioIIi3NO)o,H2PtCl6 -|-  2H2O,  is  crystal- 
line but  unstable.  The  free  base  is  a  liquid ;  it  is  decomposed  into 
tolunitrile  and  ethyl  alcohol  when  distilled,  and  when  kept  for  a  long 
time,  a  polymeric  compound  separates  in  long  needles ;  this  melts  at 
260°,  and  is  sparingly  soluble  in  hot  alcohol  and  insoluble  in  water. 

Paratolenylimidoacetate,  OAc'C(C7H7)!]S'H,  prepared  by  heating  the 
hydrochloride  of  the  imidoether  with  acetic  anhydride  and  sodium 
acetate,  crystallises  in  prisms,  melts  at  147°,  is  readily  soluble  in  alcohol, 
sparingly  soluble  in  water,  and  insoluble  in  ether. 
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Tolenylamddine  hydrochloride,  NH2*C(C7H7)!NH,HC1,  crystallises  in 
prisms  with  |  mol.  H2O,  melts  at  213°,  and  is  readily  soluble  in  water 
and  alcohol  but  insoluble  in  ether.  The  free  base  crystallises  in 
nacreous  plates,  melts  at  101 — 102",  and  is  soluble  in  alcohol  and 
ether.  The  platinochloride,  (C8HioN2)2,H2PtCl6,  crystallises  in  bright 
yellow  needles,  melts  at  225°,  and  is  sparingly  soluble  in  water.  The 
iiitrate,  C8HinN2,HN03  +  2H2O,  is  crystalline,  melts  at  95°,  and  is 
readily  soluble  in  water.  The  sulphate  (C8HioN2)2,H2S04  -f  2H2O, 
crystallises  in  prisms  melting  at  240°,  and  is  readily  soluble  in  water. 

Di7n.ethyUole7lylamidme'hydrochlor^dey'NH.M.e•C(C^'H.^y.'NMe,'RCl,the 
reaction  product  of  tolenylimido  ethyl  ether  hydrochloride  and 
methylamine,  crystallises  in  long,  silky  needles,  melts  at  200°,  and  is 
readily  soluble  in  water  and  alcohol.     The  platinochloride, 

(C,oHuN2)2,H2PtCle  +  2H2O, 

forms  quadratic  crystals  and  melts  at  95°.  The  hydrochloride  of  the 
isomeric  compound,  NMe2'C(C7H7)INH,  is  obtained  when  dimethyl- 
amine  is  employed  in  the  place  of  methylamine  in  the  above  reaction. 
It  crystallises  in  prisms. 

Ethyltolenylamidine  platinochloride,  rCioHi4N2)2,H2PtCl6  +  4H2O, 
crystallises  in  long  needles  and  melts  at  65°.  Diphenyltolenylamidine, 
NHPh'C(C7H7)!NPh,  crystallises  in  white  plates,  melts  at  168°,  and  is 
readily  soluble  in  alcohol,  ether  and  benzene,  but  insoluble  in  water. 

The  compound,  NH[C(NH)*C7H7]2,  is  obtained,  together  with 
toluic  acid,  when  paratolenylamidine  is  boiled  with  sodium  acetate 
and  acetic  anhydride.  It  crystallises  in  needles,  melts  at  152 — 153°, 
and  is  almost  insoluble  in  all  ordinary  solvents. 

Tulylmethylhydroxypyrimidine,  C^H.^'C'^^'p.r>.yr^'^CJI,    is  formed 

when  tolenylamidine  is  heated  with  ethyl  acetoacetate.  It  crystallises 
in  long  needles,  melts  at  216°,  is  readily  soluble  in  chloroform  and 
moderately  soluble  in  hot  alcohol,  but  insoluble  in  water.  The 
platinochloride,  (Ci2Hi2N20)2,HoPtCl6  +  2H2O,  crj^stallises  in  bright 
yellow  needles  and  melts  at  241°.  The  picrate,  Ci2Hi2N20,C6H:iN307, 
forms  yellow  needles,  melts  at  296°,  and  is  readily  soluble  in  alcohol 
and  hot  water,  but  only  sparingly  in  cold  water.  The  dichromate, 
(CioHi2]L^90)2,H2Cr207  +  7H.2O,  crystallises  in  yellow  plates  melting  at 
about  170°.  F.  S.  K. 

Phenyleneparadiacetimido  Ethyl  Ether.  By  G.  Glock  (Ber., 
21,  2659 — 2664). — Phenyleneparadiacetimido  ethyl  ether  hydrochloride, 
C6H4[CH2-C(NH)-OEt]2,'2HCl,  prepared  by  treating  paraxylylene 
cyanide  with  hydrogen  chloride  in  alcoholic  solution,  crystallises  in 
needles,  melts  above  240°,  and  is  readily  soluble  in  alcohol  but  in- 
soluble in  benzene  and  ether.  It  is  hygroscopic  and  decomposes  on 
exposure  to  the  air  or  when  dissolved  in  water. 

Phenyleneparadiacetamidine  hydrochloride, 

C6H4[CH2-C(NH)-NH2]2,2HC1, 

crystallises  in  prisms,  is  readily  soluble  in  water  and  alcohol,  and  does 
not  melt  when  heated  to  240".     The  free  base  crystallises  in  plates, 
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melts  at  182°,  is  readily  soluble  in  benzene,  alcohol,  and  ether,  and 
absorbs  carbonic  anhydride  from  the  air. 

XylyleneparadimetJiylhi/droxypyrimidine, 

prepared  by  treating  phenylenediacetimido  ethyl  ether  (1  mol.)  with 
ethyl  acetoacetate  (2  mols.),  is  crystalline,  melts  at  250°,  and  is 
insoluble  in  ordinary  solvents. 

Amidotolunitrile,  prepared  from  metanitrotolunitrile,  crystallises  in 
white  plates,  melts  at  93°,  and  is  readily  soluble  in  alcohol,  ether,  and 
benzene,  but  insoluble  in  light  petroleum. 

Homophthalonitrile,  prepared  from  the  preceding  compound  by 
Sandmeyer's  method,  crystallises  in  slender,  white  needles,  melts  at 
117°,  and  is  readily  soluble  in  alcohol  and  benzene  but  insoluble  in 
light  petroleum. 

Metacyanoparatolenylimido  ethyl  ether  hydrochloride, 

CK-C7H6-C(NH)-OEt,HCl, 

prepared  by  passing  hydrogen  chloride  into  an  alcoholic  benzene 
solution  of  homophthalonitrile,  crystallises  in  prisms  and  melts  at 
199°.  F.  S.  K. 

Azophenine  and  Induline.  By  0.  Fischer  and  E.  Hepp  (Ber., 
21,  2617 — 2624;  compare  this  vol.,  p.  472). — When  azophenine 
(400  grams)  is  boiled  with  alcohol  (40  litres)  and  strong  sulphuric 
acid  (2  kilos.)  for  10  hours,  quinonedianilide  (195  grams)  and  induline 
(20  grams)  are  formed  (compare  Abstr.,  1887,  1105).  This  reaction 
and  V.  Bandrowski's  synthesis  of  azophenine  from  diphenylparazo- 
phenylene  (this  vol.^  p.  1081)  confirm  the  formula 

C6H2(NPh)2(NHPh)2, 

previously  ascribed  to  azophenine.  The  constitution  of  induline 
obtained  by  the  addition  of  aniline  to  azophenine  is  probably-^ 

NPh-C6H(I^HPh),<^->CeH,. 

When  nitrosodiphenylamine  (10  grams)  is  heated  with  aniline 
hydrochloride  (12  grams)  and  water  (1  litre)  for  two  hours  in  a 
water-bath,  phenylsafranine  (identical  with  Perkin's  pseudomauveine), 
a  soluble  induline,  and  aniline-black  are  formed. 

Bosinduline,  NPhlCioHg^-K^pr  >C6H4,  is  prepared  by  adding  nitro- 

soethyl-  or  nitrosophenyl-a-naphthylamine  (1  part)  to  a  mixture  of 
aniline  hydrochloride  (1  part)  and  aniline  (3  to  4  parts),  heated  to  90°, 
and  afterwards  heating  the  whole  for  some  hours  at  110 — 120°.  The 
product  is  treated  first  with  water,  then  with  dilute  hydrochloric  acid, 
the  residue  extracted  with  boiling  alcohol,  and  after  being  diluted 
with  water,  filtered  and  precipitated  with  ammonia.  It  forms  lustrous, 
garnet-coloured  plates,  which  melt  at  235°,  and  dissolve  in  benzene,  but 
are  less  soluble  in  alcohol,  and  almost  insoluble  in  water.    The  platino- 
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cMoride,  (C28H,9N3)2,H2PtCl6,  forms  reddish-yellow  crystals  ;  the  hydj-o- 
chloride  crystallises  in  thick,  reddish -brown  prisms  with  lustrous,  gold- 
coloured  surfaces,  sparingly  soluble  in  water,  more  readily  in  alcohol. 
The  crystals  from  dilute  alcohol  contain  1^  mol.  H2O.  The  acid 
sulphate,  C28Hi9N3,H2S04,  crystallises  from  dilute  alcohol  in  bronze- 
coloured  prisms  with  1  mol.  HoO.  The  nitrate  forms  needles  or 
prims  of  a  bronze-like  lustre,  and  melts  at  231°.  The  picrate  crystal- 
lises in  lustrous  plates.  When  the  base  is  heated  with  hydriodic  acid 
and  amorphous  phosphorus  at  150°,  aniline  hydriodide  and  a  hydriodide, 
C22Hi8N2,HI,  are  formed.  If  the  reduction  takes  place  at  200^,  a 
large  amount  of  aniline  hydriodide  is  obtained  together  with  a  neutral 
substance  which  seems  to  be  a  mixture  of  di-  and  tetra-hydronaphtha- 
lene.  N.  H.  M. 

Benzotribromanilide.  By  S.  Borrellt  (Gazzetta,  17,  527 — 528). 
— This  compound  is  obtained  on  gently  heating  a  mixture  of  sym- 
metrical tribromaniline  with  benzoic  chloride  in  molecular  proportion 
until  hydrogen  chloride  ceases  to  be  evolved,  washing  the  product 
with  a  warm  solution  of  sodium  carbonate,  and  crystallising  the 
residue  from  alcohol.  Benzotribromanilide,  CeHaBrg'NHBz,  forms 
stellate  groups  of  needles  melting  at  198°. 

If  the  anilide  is  dissolved  in  cold  nitric  acid  of  sp.  gr.  1'5  and  the 
solution  poured  into  much  water,  a  yellowish,  flocculent  precipitate  is 
produced  which  is  a  mixture  of  nitro-derivatives.  By  treatment  with 
alcohol,  the  product  may  be  separated  into  three  portions,  one  in- 
soluble, another  very  soluble,  and  a  third  moderately  soluble.  The 
insoluble  portion,  which  is  left  as  colourless,  silky  needles,  melts  at 
272—273°,  and  is  a  dinitro-derivative,  C,3H6Br3(N02)2NO.  The 
fraction  which  is  moderately  soluble  also  crystallises  in  colourless, 
silky  needles  melting  at  227°.  It  is  likewise  a  dinitro-derivative 
isomeric  with  the  insoluble  one.  Nothing  definite  could  be  separated 
from  the  very  soluble  fraction.  C.  E.  Gr. 

Derivatives  of  Propylamine.  By  S.  Gabriel  and  J.  Weiker 
{Bar.,  21,  2669 — 2679). — Trimethylenediphthalimidet 

CH2(CH2-I!^:C8H402)2, 

prepared  by  heating  a  mixture  of  trimethylene  bromide  (1  mol.)  and 
potassium  phthalimide  (2  mols.)  at  about  170°,  crystallises  in  slender, 
white  needles,  melts  at  197 — 198°,  is  sparingly  soluble  in  ether,  carbon 
bisulphide,  chloroform,  and  cold  alcohol,  moderately  soluble  in  hot 
glacial  acetic  acid,  and  almost  insoluble  in  water  and  light  petroleum. 
It  yields  phthalic  acid  and  trimethylenediamine  hydrochloride  when 
heated  at  180 — 200°  with  concentrated  hydrochloric  acid. 

TrimethylenedipJithalamic  acid,  C3ll6(Nli-CO*C6H4-COOH)2,  pre- 
pared by  warming  the  imide  with  potash,  is  a  white,  crystalline 
substance  which  begins  to  decompose  at  70°,  and  seems  to  be  decom- 
posed when  boiled  with  water.  It  yields  phthalic  acid  and  tri- 
methylenediamine when  heated  with  hydrochloric  acid.  The  silver 
salt,  Ci9Hi6Ag2N206,  crystallises  in  prisms. 

(^-Bromapropylphthalimide,   CH2Br'CH2'CH2*N!C8H402,   is  obtained, 
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togetlier  with  trimetlijlenedipbthalimide,  b}^  heating  a  mixture  of  potas- 
sium phthalimide  (70  grams)  and  trimethylene  bromide  (210  grams) 
at  about  70°.  The  reaction  product  is  distilled  with  steam,  and  the 
residual  oil,  which  solidifies  on  cooling,  is  crystallised  from  boiling 
alcohol  and  extracted  with  ether.  Trimethjlenediphthalimide 
(6  grams)  remains,  and  almost  pure  brompropylphthalimide  (63  grams) 
is  obtained  when  the  ethereal  solution  is  evaporated.  It  crystallises 
from  light  petroleum  in  long  needles,  melts  at  72 — 73°,  is  very 
sparingly  soluble  or  quite  insoluble  in  water,  and  only  sparingly  in 
light  petroleum,  but  readily  in  warm  alcohol  and  ether. 

<y- Hydroxy  propylamine,  OH'CsHe'NHo,  is  formed,  together  with 
hydrogen  bromide  and  phthalic  acid,  when  the  preceding  compound 
is  heated  at  about  200°  with  sulphuric  acid.  The  reaction  product  is 
freed  from  phthalic  acid  by  filtration,  the  filtrate  treated  successively 
with  barium  carbonate  and  silver  carbonate,  and  the  solution  of  the 
base  evaporated  with  hydrochloric  acid.  The  hydrochloride  is  a  syrup. 
The  platinochloride,  (C3H90N)2,H2PtCl6,  crystallises  in  yellow  plates 
and  is  readily  soluble  in  water.  The  aurochloride,  C3H90N',HAuCl4, 
is  crystalline. 

r^l-Bromopropylamine  hydrohromide,  CH2Br'C2H4*NH2,HBr,  is  ob- 
tained, together  with  phthalic  acid  and  small  quantities  of  brom- 
ethylenediamine  hydrobromide,  when  bromopropylphthalimide  is 
heated  at  180 — 200°  with  concentrated  hydrobromic  acid.  It  crys- 
tallises from  alcohol  in  slender  needles,  and  from  ether  in  small 
plates,  melts  at  1G2°,  and  is  readily  soluble  in  water  and  alcohol. 
The  picrate,  C3H6Br-NH2,C6H3]Sr307  +  iH20,  begins  to  melt  at  115° 
and  is  completely  melted  at  125° ;  the  anhydrous  salt  melts  at 
125—127°. 

^-Bromopropyl amine  picrate  can  be  prepared  by  saturating  aqueous 
allyl amine  with  hydrogen  bromide,  evaporating  the  solution,  heating 
the  residual  salt  with  concentrated  hydrobromic  acid  at  100°,  and 
precipitating  an  aqueous  solution  of  the  product  with  sodium  picrate. 
It  forms  compact,  yellow,  anhydrous  crystals  and  melts  at  154°  with 
previous  softening. 

When  aqueous  7-bromopropylamine  hydrobromide  (1  mol.)  is  treated 
with  cold  soda  (1  mol.),  a  strongly  alkaline  solution  of  amine-like 
odour  is  obtained  which,  after  acidifying,  gives  no  precipitate  with 
potassium  bismutho-iodide  solution.  On  heating  the  alkaline  solution 
at  80°  in  a  closed  vessel,  it  loses  its  alkaline  reaction  almost  completely, 
and  on  adding  potassium  bismutho-iodide  to  a  small  portion,  a  heavy, 
cinnabar- red,  crystalline  precipitate  is  formed.  When  this  solution^ is 
saturated  with  alkali  and  distilled  with  steam,  a  distillate  is  obtained 
which  conti ins  two  volatile  bases  but  is  free  from  allylamine.  The 
distillate  is  evaporated  to  a  syrup,  the  bases  separated  by  adding 
potash,  dried  first  over  potash  and  then  over  sodium,  and  frac- 
tionated. 

Th '  hase,  C3H7N,  probably  trimethylenimine,  distils  between  65° 
an  I  80°.  It  has  a  strongly  ammoniacal  odour,  fumes  in  the  air,  and 
is  miscible  with  water.  It  combines  with  carbon  bisulphide  with 
explosive  violence,  but  does  not  show  either  of  Hofmann's  reactions 
for   primary  amines.      The  picrate,    C3H7N,C6H3N307,  crystallises  iu 
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compact,  yellow  needles  or  graimles  Tnelting  at  166 — 167°.  The 
aurochloride,  C.iH7N,HAuCl4,  separates  in  yellow,  fern-like  crystals, 
and  is  sparingly  soluble  in  cold  bnt  readily  soluble  in  hot  water.  The 
platinochlnride,  (C3H7N)2,H2PtCl6,  crystallises  in  orange-yellow  needles 
and  melts  at  200 — 203°  with  decomposition. 

The  base,  C6H14N2,  distils  between  160°  and  167°.  It  has  an  amine- 
like  odour,  a  strongly  alkaline  reaction,  and  is  miscible  with  water.  It 
combines  with  carbon  bisulphide  with  evolution  of  heat,  and  gives 
both  the  reactions  for  primary  amines.     The  picrate, 

separates  from  hot  water,  in  which  it  is  sparingly  soluble,  in  indented 
crystals  melting  at  about  210°  with  decomposition.  The  aurochloride, 
C6Hi4No,2HAuCl4,  crystallises  in  yellow,  microscopic  plates  and  is 
rather  sparingly  soluble.  The  platinocJiloride,  C6Hi4N2,H2PtCl6,  crys- 
tallises in  orange-red  plates  and  melts  at  about  215°  with  decomposi- 
tion.    The  authors  will  continue  their  investigation  of  these  bases. 

F.  S.  K. 

Action  of  Potassium  Phthalimide  on  Oxyhalogen  Com- 
pounds. By  C.  GoEDECKEMETER  (Bev.,  21,  2684—2692). — Acetonyl- 
phthalimide,  COMe-CH2'N!C8H402,  the  reaction-product  of  potassium 
phthalimide  and  chloracetone,  crystallises  from  boiling  water  in  plates 
and  needles  melting  at  117°.  It  is  rather  easily  soluble  in  alcohol, 
ether,  benzene  and  acetic  acid,  but  almost  insoluble  in  light  petroleum. 
The  oxime,  NOH!CMe'CH2N!C8H402,  forms  small,  prismatic  crystals, 
melting  at  172°,  and  is  readily  soluble  in  chloroform,  alcohol,  and 
glacial  acetic  acid,  but  only  sparingly  in  light  petroleum,  and  almost 
insoluble  in  boiling  water.  The  liydrazide,  N2HPh!CMe-CH2*N!C8H402, 
separates  in  yellow,  prismatic  crystals,  melts  at  150 — 152°  with  de- 
composition ;  it  is  very  sparingly  soluble  in  hot  water,  but  readily  in 
most  of  the  ordinary  solvents. 

Phenacylphthalimide,  COPh'CH2*N'*.C8H402,  prepared  by  heating 
potassium  phthalimide  with  bromacetophenone,  crystallises  from 
glacial  acetic  acid  in  plates,  melts  at  167°,  and  is  soluble  in  alcohol, 
ether,  chloroform,  and  benzene,  but  almost  insoluble  in  water  and 
light  petroleum.  The  hydrazide,  N2HPh:CPh-CH2-N:C8H402,  crystal- 
lises from  glacial  acetic  acid  in  slender,  orange-yellow  needles,  melts 
at  155°,  and  is  soluble  in  the  ordinary  solvents  except  water. 

Phenacylphthalamw  acid,  COPh-CHo-NH-CO-CeHi'COOH,  is  obtained 
when  the  imide  is  treated  with  warm,  alcoholic  potash.  It  crystallises 
from  glacial  acetic  acid  in  small  needles,  melts  at  160°,  and  is  soluble 
in  almost  all  the  ordinary  solvents  except  water.  The  silver  salt, 
Ci6Hi2l^04Ag,  and  the  copper  salt  are  crystalline.  The  acid  is  con- 
verted into  a-amidoacetophenone  hydrochloride  and  phthalic  acid  when 
boiled  with  concentrated  hydrochloric  acid. 

a-Amidoacefophenone  picrafe,  COPh-CH2*NH2,C6H"3N307,  crystallises 
in  long,  yellow  needles,  melting  at  175°  with  decomposition. 

Ethyl  phthalylamidoacetate,  the  reaction-product  of  potassium 
phthalimide  and  ethyl  chloracetate,  crystallises  from  hot  alcohol  or 
boiling  water  in  long,  white  needles,  melts  at  112 — 113°,  and  is  not 
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hydrolysed  when  boiled  with  water  (compare  Beese,  this  vol.,  p.  148). 
It  yields  amidoacetic  acid,  phthalic  acid,  and  ethyl  chloride  when 
heated  at  200°  with  concentrated  hydrochloric  acid. 

^-Hydroxy  frimefhylenediphthaUmide,  OH'GH  (CH2*N"'C8H402)2,  is 
obtained  in  small  quantities  when  potassium  phthalimide  and  epi- 
chlorhydrin  are  heated  together  at  120°,  and  in  larger  quantities  by 
heating  the  imide  with  dichlorhydriu  at  145 — 150°.  It  crystallises 
from  glacial  acetic  acid  in  white  needles,  melts  at  204 — 205°,  and  is 
readily  soluble  in  chloroform,  moderately  soluble  in  alcohol  and 
benzene,  and  insoluble  in  water. 

Hydroxy trimethylenediphthalamic  acid, 

OH-CH(CH2-NH-CO-C6H4-COOH)2, 

is  obtained  in  slender,  white  needles,  when  the  imide  is  boiled  with 
potash  and  the  reaction-product  precipitated  with  hydrochloric  acid. 
It  is  very  hygroscopic  and  cannot  be  recrystallised,  as  it  very  readily 
resinifies.  It  melts  at  120°,  and  at  128°  is  reconverted  into  the 
imide.  Hydroxytrimethylenediamine  hydrochloride  (compare  Glaus, 
Ann.,  168,  36),  prepared  by  evaporating  the  preceding  compound 
with  hydrochloric  acid,  or  by  heating  the  imide  with  hydrochloric 
acid  at  165°,  crystallises  in  small,  white,  hygroscopic  needles,  melts  at 
184-5°  (corr.),  and  is  very  readily  soluble  in  water,  but  insoluble  in 
ether  and  absolute  alcohol.  The  picrate,  C3HiolS"20, 2061131^307,  crys- 
tallises in  yellow  needles,  and  melts  at  230°  with  decomposition. 
The  platinocMoride,  C3H]oN20,H2PtCl6,  crystallises  in  long,  orange 
needles,  and  is  soluble  in  cold  water,  but  insoluble  in  alcohol  and 
ether.  It  is  decomposed  when  heated  at  about  240°.  The  auro- 
chloride  is  crystalline  and  sparingly  soluble.  The  ferrocyanide  is 
similar.  F.  S.  K. 


Amido-derivatives  of  Metaxylene.  By  R.  Bromme  (Ber.,  21, 
2700— 2706).— Metaxylylphthalimide,Ce^Me'CK2W.CJI,02,isiormed 
when  metaxylyl  bromide  and  potassium  phthalimide  are  heated 
together  at  180 — 200°.  It  crystallises  from  hot  alcohol  in  slender, 
white,  hexagonal  needles,  melts  at  117 — 118°,  and  is  readily  soluble 
in  ether,  chloroform,  and  alkalis. 

Metaxylylphthalamic  acid,  COOH*Cr,H4'CO'NH*C8H9,  prepared  by 
boiling  the  imide  with  soda,  crystallises  from  hot  alcohol,  ether,  or 
glacial  acetic  acid  in  slender  needles  melting  at  131°.  The  silver 
salt,  CieHiiAgNOa,  is  readily  soluble  in  boiling  water. 

Metaxylylamine  hydrochloride,  C6H4Me'CH2*NIIo,HCl,  is  obtained, 
together  with  phthalic  acid,  when  the  imide  is  heated  at  180 — 200° 
with  concentrated  hydrochloric  acid.  It  forms  compact,  rhombic 
crystals  or  slender  needles.  The  free  hase  is  a  colourless,  strongly 
basic-smelling  liquid,  boiling  at  201 — 202°  (753  mm.)  ;  it  is  miscible 
with  ether  and  alcohol,  and  absorbs  carbonic  anhydride  from  the  air, 
forming  a  crystalline  compound.  The platinorhloride,  (C8HnN)2,Il2PtCl6, 
crystallises  from  hot  water  in  golden-yellow  plates  melting  at  212°. 
The  sulphate,  melting  at  248°,  and  the  oxalate,  (C8HnN)2,C2H204, 
melting  at  172°,  crystallise  in  plates,  and  are  readily  soluble  in  water. 

4  r  2 
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The  p^cm^e  crystallises  from  ether  or  alcohol  in  concentrically  grouped 
needles  melting  at  150°. 

Metaxylylthiocarhamide,  CeHiMe-CHj'NH-CS'HNj,  the  reaction- 
product  of  the  hydrochloride  of  the  amine  and  potassium  thiocyanate, 
crystallises  in  white  needles  melting  at  112°.  Dimetaxylylthiocarb- 
amicZe,  CS(C6H4Me-CH2-NH)2,  prepared  by  boiling  an  alcoholic  solution 
of  the  amine  with  carbon  bisulphide,  crystallises  in  needles,  melts  at 
97°,  and  is  insoluble  in  water,  acids,  and  alkalis-  It  has  a  slight 
smell  of  radishes. 

Metaxylylthwcarhimide,  C6H4Me'CH2*N!CS,  is  formed  when  a  solution 
of  the  amine  is  evaporated  with  carbon  bisulphide,  the  reaction- 
product  mixed  with  mercuric  chloride  and  distilled,  or  when  di- 
xylylcarbamide  is  heated  with  syrupy  phosphoric  acid.  It  yields 
xylylthiocarbamide  when  warmed  with  ammonia. 

Metaxijlylcarlamide,  CeHiMe'CHa-NH'CO-NHo,  crystallises  from 
alcohol  in  long  needles,  and  melts  at  148'^. 

Dimetaxylylcarhamide,  CO(NH'CH2*C6H4Me)2,  prepared  by  treating 
the  amine  with  carbonyl  chloride  in  ethereal  solution,  crystallises 
from  alcohol  or  ether  in  slender  needles  melting  at  137°. 

Metaxylylphenylcarh amide,  NHPh-CO-NH-CHs-CeH^Me,  the  reac- 
tion-product of  the  amine  and  carbamide,  crystallises  from  alcohol, 
ether,  or  chloroform  in  moss-like  needles,  melts  at  131°,  and  is  readily 
soluble  in  benzene  and  glacial  acetic  acid. 

Benzoylmetaa'ylylamine,COBz''^'H.'CB.2'CeRiMe,  prepared  by  heating 
the  amine  with  benzoic  chloride,  crystallises  from  alcohol  in  white 
plates,  melts  at  69°,  and  is  readily  soluble  in  chloroform,  acetone, 
glacial  acetic  acid,  and  benzene.  The  ace^^Z- derivative  is  an  oily  liquid 
boiling  at  235—240°. 

MetaxylylenediphthaUmide,  C6H4(CH2-]S'!C8H402)2,  prepared  by  heat- 
ing metaxylylene  bromide  (26  grams)  with  potassium  phthalimide 
(45  grams)  at  180 — 200°,  crystallises  from  glacial  acetic  acid  in  small 
needles  melting  at  237°. 

Metaxylylenediamine  hydrochloride,  C6H4(CH2*NH2)2,2HC1,  is  ob- 
tained, together  with  phthalic  acid,  when  the  imide  is  heated  at 
200 — 220°  with  concentrated  hydrochloric  acid.  It  crystallises  from 
hot  water  in  long  needles,  and  is  readily  soluble  in  dilute  alcohol. 
The  platinochloride,  C6H4(CH2'XH2)2,H2PtCl6,  crystallises  in  compact, 
yellow  plates.  The  free  base  is  a  colourless,  basic-smelling  liquid, 
boiling  at  245 — 248°  (756*5  mm.)  ;  it  is  misciblo  with  alcohol  and  ether, 
but  only  partially  miscible  with  water.  When  boiled  with  access  of  air, 
it  absorbs  carbonic  anhydride,  forming  a  white,  crystalline  compound. 
The  picrate,  C6H4(CH2-]S'H2)2,2C6H3N307,  crystallises  in  yellow,  scaly 
plates,  and  decomposes  at  185 — 190°  without  melting.  The  diacetyl- 
derivative,  C6H4(CH2'NiIAc)2,  is  a  white,  crystalline  compound,  melt- 
ing at  118 — 119°,  and  readily  soluble  in  benzene,  ether,  alcohol, 
chloroform,  and  hot  water.  F.  S.  K. 

Benzoic  Chloride  as  a  Reagent.  By  L.  v.  Udranszky  and  E. 
Baumann  {Ber.,  21,  2744 — 2751). — When  dilute  aqueous  solutions  of 
fatty  diamines  are  shaken  with  l)enzoic  chloride  and  soda,  the  diamine 
is  almost  completely  converted  into  an  insoluble  dibenzoyl- derivative, 
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which  is  easily  separated  from  benzamide  and  other  nitrogenous  pro- 
ducts by  dissolving  the  precipitate  in  alcohol  and  pouring  the  solution 
into  a  large  volume  of  water.  After  keeping  for  a  short  time,  the 
dibenzoyl-derivative  crystallises  from  the  solution  (compare  Baumann, 
Abstr.,  1887,  228). 

A  solution  of  1  gram  of  ethylenediamine  in  500  c.c.  of  water  gave 
3'5  grams  of  crystalline  dibenzoyl-derivative  when  shaken  with  10 
grams  of  benzoic  chloride  and  80  c.c.  of  soda  (about  10  per  cent.),  and 
further  quantities  can  be  obtained  from  the  filtrate  by  repeating  the 
operation.  The  mono-benzoyl-derivative  is  not  formed  in  this  re- 
action. A  distinct  precipitate  is  obtained  when  a  solution  of 
5  mgrams.  of  ethylenediamine  hydrate  in  100  c.c.  of  water  is  mixed 
with  a  few  drops  of  the  reagents,  and  a  solution  containing  0*053 
gram  in  100  c.c.  of  water  gave  0"133  gram  of  the  pure  dibenzoyl- 
derivative. 

Pentamethylenediamine  and  tetramethylenediamine  are  precipitated 
f  I'om  dilute  solutions  even  more  completely  than  ethylenediamine,  and 
the  dibenzoyl-derivatives  can  be  obtained  quite  pure  by  recrystallising 
once  or  twice  from  alcohol  or  ether. 

Dibenzoylpentamethylenediamine,  C5Hin(NHBz)2,  crystallises  in  long 
needles  and  plates  which  melt  at  130°  ;  it  is  readily  soluble  in 
alcohol,  and  moderately  in  ether,  bat  insoluble  in  water.  It  is  not 
acted  on  by  hot  dilute  acids  or  alkalis,  and  when  dissolved  in  con- 
centrated hydrochloric  acid  it  is  only  changed  after  prolonged  boiling. 
A  solution  of  0*00788  gram  of  pentamethylenediamine  in  100  c.c.  of 
water  gave  0'0218  gram  of  the  dibenzoyl-derivative  when  shaken 
with  benzoic  chloride  (5  c.c.)  and  40  c.c.  of  soda  (10  per  cent.),  and 
kept  for  24  hours  ;  in  a  second  experiment  with  a  similar  solution 
only  0"0142  gram  of  dibenzoyl-derivative  was  obtained. 

By  means  of  this  reagent,  the  authors  succeeded  in  isolating  from 
the  urine  of  a  patient  suffering  from  cystinuria  and  inflammation  of 
the  bladder,  pentamethylenediamine,  tetramethylenediamine,  and  a 
diamine  which  differed  from  pentamethylenediamine  only  in  this, 
that  its  platinochloride  is  more  readily  soluble.  A  mixture  of  dia- 
mines, consisting  chiefly  of  tetramethylenediamine,  was  also  obtained 
from  the  faeces  of  the  patient.  Cystine  was  also  invariably  found  in 
the  urine,  and  it  is  probable  that  the  quantity  of  diamines  formed 
stands  in  some  relation  to  the  amount  of  cystine  produced. 

Normal  urine  and  normal  faeces  do  not  contain  even  traces  of 
diamines. 

Cystine,  dissolved  in  urine,  can  be  isolated  by  means  of  benzoic 
chloride  (compare  Goldmaun  and  Baumann,  Zeit.  Fhysiol.  GJiem., 
12,  254). 

In  the  decomposition  of  albumin  by  acids,  alkalis,  and  soluble 
ferments,  neither  cystine  nor  diamines  are  formed,  but  when  the 
decomposition  is  caased  by  bacteria,  diamines  are  soon  produced,  and 
can  be  shown  to  be  present  by  the  benzoic  chloride  reaction. 

Compounds  which  contain  two  amido-groups  combined  with  one 
and  the  same  carbon-atom,  do  not  yield  benzoyl- derivatives  when  shaken 
with  benzoic  chloride  and  soda.  F.  S.  K. 


1298  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Derivatives  of  Ethyl  Benzoylacetate.  By  R.  Stierlin  (Bei-., 
21,  271*8).— The  compounds,  C,4Hi2N20  (m.  p.  129°)  and  C,8H,,NA 
(m.  p.  142°),  described  by  the  author  (this  vol.,  p.  1089),  have  been 
previously  obtained  by  Bamberger  (Abstr.,  1886,  62). 

Cyanacetates.  By  A.  Haller  (Compt.  rend.,  107,  104 — 107). — 
Ethyl  cyansodacetate  suspended  in  absolute  alcohol  and  an  acid 
chloride  dissolved  in  anhydrous  ether  are  mixed  together  in  equal 
molecular  proportions,  and  the  products  separated  in  the  manner 
already  described  (Abstr.,  1887,  1029). 

Ethyl  orthotoluylcyanacetate,  C6H4Me-CO-CH(CN)-COOEt,  forms 
modified  rectangular  prisms,  which  melt  at  35'2"  and  remain  in 
superfusion  for  a  long  time.  It  is  insoluble  in  water,  but  dissolves  in 
ethyl  alcohol  and  ether,  and  the  solutions  give  with  ferric  salts  a  red 
coloration.  When  heated  with  excess  of  water,  it  splits  up  into 
carbonic  anhydride,  ethyl  alcohol,  and  orthomethylcyauacetophenoiie. 
The  calcium-derivative  of  the  ethereal  salt  crystallises  with  4  mols. 
H2O  in  small  white  needles,  slightly  soluble  in  water,  but  very  soluble 
in  ethyl  ale  jhol. 

Ethyl  jjhenylacetocyanacetate,  CH2Ph'C0*CH(CN)*C00Et,  isomeric 
with  the  preceding  compound,  is  a  yellowish  oil  which  cannot  be 
distilled  without  decomposition,  and  becomes  viscous  but  does  not 
solidify  at  — 60°.  Its  solutions  give  a  very  intense  red  coloration 
with  ferric  salts.  When  heated  with  water,  it  yields  carbonic  anhy- 
dride, alcohol,  and  fusible  crystals  soluble  in  water  and  in  ether.  Its 
barium-derivative  crystallises  in  white  nodules,  slightly  soluble  in 
water,  and  very  soluble  in  alcohol.  The  silver-derivative  is  white, 
and  insoluble  in  water. 

Ethyl  cinnamylcyanacetate  crystallises  in  yellowish  needles,  which 
melt  at  104°.  It  is  insoluble  in  water,  but  slightly  soluble  in  alcohol. 
The  solution  has  a  feebly  acid  reaction,  but  decomposes  carbonates ; 
with  ferric  salts  it  gives  a  red  coloration.  When  heated  with  water, 
the  ethereal  salt  decomposes  into  alcohol,  carbonic  anhydride,  and  a 
reddish,  viscous  mass  which  yields  no  crystallisable  substance. 

Ethyl  dicinnamylcyanacetate,  CN-C(C0-CH:CHPh)2-C00Et,  is  ob- 
tained  as  a  secondary  product  in  the  preparation  of  the  preceding 
compound,  from  which  it  is  separated  by  its  insolubility  in  alkaline 
carbonates  and  in  ether.     It  crystallises  in  yellowish,  silky  needles. 

C.  H.  B. 

Decomposition  of  Quinic  Acid  by  Dilute  Hydrochloric 
Acid.  By  K.  Chodounski  {Ghem.  Gentr.,  1888,  1029,  from  Lisiy 
Chem.,  12,  267 — 269). — Quinic  acid  was  heated  in  sealed  tubes  with 
3  per  cent,  hydrochloric  acid  at  100 — 120°.  On  opening  the  tubes, 
carbonic  anhydride  was  evolved  under  considerable  pressure,  and  in 
the  solution  phenol,  quinol,  and  parahydroxy benzoic  acid  could  be 
detected,  but  not  trimethylbenzene.  J.  W.  L. 

Phenaceturic  Acid  and  its  Derivatives.  By  E.  Hotter  (J.pr. 
Chem.  [2],  38,  97 — 117). — To  synthesise  phenaceturic  acid  by  the 
action  of  phenylacetic  anhydride  on  glycocine,  the  former  is  dissolved 
in    benzene   and   digested  with  very  finely  powdered  glvcociue  for 
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10  hours  in  a  reflux  apparatus.  After  evaporating  the  benzene,  the 
mass  is  extracted  with  ether,  dissolved  in  hot  water,  decolorised,  and 
allowed  to  evaporate  ;  it  is  recrjstallised  from  alcohol.  The  method 
previously  published  by  the  author  (Abstr.,  1887,  368)  gives  a  better 
yield  if  the  reaction  is  allowed  to  take  place  at  —15°. 

Synthetical  phenaceturic  acid,  which  is  identical  with  the  natural 
product,  crystallises  from  hot  water  in  white  laminae,  and  from 
alcohol  and  acetic  ether  in  cubical  crystals,  melting  at  143°,  and 
decomposing  completely  at  190 — 200°.  It  is  very  insoluble  in  pure 
ether,  sparingfly  so  in  cold  water,  in  hot  benzene,  and  in  chloroform ; 
very  soluble  in  hot  water,  alcohol,  and  ethyl  acetate. 

If  the  aqueous  mother-liquor  from  the  phenaceturic  acid  crystals 
is  evaporated,  a  mixture  of  this  acid  with  a  new  acid  is  left,  which  can 
be  separated  by  recrystallisation  from  alcohol.  The  new  acid, 
COOH-CH^-NH-CO-CH^-NH-CO-CH^Ph,  analogous  to  Curtius'  hip. 
purylamidoacetic  acid  (Abstr.,  1883,  339),  melts  at  173—174°,  and 
crystallises  in  very  thin  laminae,  insoluble  in  ether,  freely  soluble 
in  hot  water,  alcohol,  and  aqueous  alkali. 

The  calcium,  silver,  copper,  lead,  and  zinc  salts,  are  described. 

Methyl  phenaceturate,  CioHioNOaMe,  is  obtained  by  the  action  of 
methyl  iodide  on  the  silver  salt ;  it  crystallises  in  long,  silky  needles, 
melting  at  86*5°,  easily  soluble  in  hot  alcohol,  chloroform,  warm 
ether,  and  benzene ;  it  is  insoluble  in  carbon  bisulphide.  The  ethyl 
salt  has  been  previously  described  (Abstr.,  1887,  369). 

Normal  propyl  phenaceturate  crystallises  in  large  rectangular  plates, 
melting  at  31°. 

Fhenacetur amide,  CHsPh-CO-^H-CHa-OONHa,  is  obtained  when 
methyl  phenaceturate  (1  part)  is  allowed  to  remain  in  contact  with  a 
36  per  cent,  solution  of  ammonia  (4  to  5  parts).  It  crystallises  in  six- 
sided  pearly  tables,  melting  at  174",  insoluble  in  cold  ether  and  benzene, 
easily  soluble  in  hot  water  and  alcohol.  By  digesting  an  aqueous 
solution  with  yellow  mercuric  oxide,  the  mercury  compound  is  formed, 
and  falls  as  a  crystalline  precipitate  on  cooling:. 

Nitrophenaceturic  Acid,  NOa-CeHi-CHa'CO-NH-CHa-COOH.— Phen- 
aceturic acid  (1  part)  is  allowed  to  remain  in  a  mixture  of  nitric  acid 
of  sp.  gr.  1"33  (4  parts)  and  concentrated  sulphuric  acid  (6  parts), 
cooled  to  0° ;  the  excess  of  the  acids  is  filtered  off,  the  nitro-compound 
dissolved  in  ammonia,  and  the  solution  evaporated.  After  decom- 
posing the  residue  of  ammonium  salt  with  acid,  the  nitrophenaceturic 
acid  thus  obtained  is  recrystallised  from  hot  water.  It  forms  very  slender 
needles,  melting  at  173°,  insoluble  in  boiling  benzene  and  ether, 
sparingly  soluble  in  cold  water  and  alcohol.  The  silver  and  zinc  salts 
are  described.  The  acid  gives  paranitrophenylacetic  acid  by  pro- 
longed digestion  with  strong  hydrochloric  acid. 

Amidophenaceturic  acid  is  obtained  by  dissolving  the  nitro-acid  in 
yellow  ammonium  sulphide,  passing  hydrogen  sulphide  through  the 
solution,  heating  on  a  water-bath  until  all  the  ammonium  sulphide  is 
decomposed,  filtering,  and  precipitating  the  filtrate  with  dilute  hydro- 
chloric acid.  The  amido-acid,  recrystallised  from  alcohol,  forms 
rhomboidal  laminae,  soluble  in  hot  water  and  alcohol. 

The  author  failed  to  obtain  phenacetylglycollic  acid  by  the  action  of 
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chlorine  on  an  alkaline  solution  of  phenaceturic  acid,  and  of  nitrons 
acid  on  an  acid  solution  of  phenaceturic  acid.  Nor  could  it  be 
synthesised  from  calcium  glycollate  and  phenylacetic  chloride. 

The  author  took  phenaceturic  acid  for  some  days,  but  hippuric  acid 
only  was  found  in  the  urine.  A.  G.  B. 

Bromophthalic  Acid.  By  I.  Guareschi  (Oazzetta,  18,  10—13). 
— This  acid,  the  a-monobromophthalic  acid,  C6H3Br(COOH)2,  is 
obtained  from  dibromonapbthalene  [Br  :  Br  =  1  :  4']  by  oxidation  ; 
for  this  purpose,  the  dibromonapbthalene  (2  grams)  is  dissolved 
in  glacial  acetic  acid  (30  c.c.)  a  solution  of  chromic  anhydride 
(4  grams)  in  acetic  acid  (20  c.c.)  is  added,  and  the  mixture  heated  in 
a  water-bath  for  a  quarter  of  an  hour.  It  is  then  diluted  with  10  times 
its  volume  of  water,  filtered  from  the  slight  yellow  precipitate  which 
is  formed,  and  evaporated  at  100°.  The  residue  is  again  evaporated 
with  water,  heated  with  sodium  carbonate  solution,  filtered,  and  the 
filtrate  acidified  with  sulphuric  acid  and  repeatedly  extracted  with 
ether.  On  evaporating  the  ether,  the  acid  is  left  as  a  white  crystal- 
line residue,  which  is  purified  by  repeated  crystallisation  from  water. 
It  forms  colourless,  rhombic  prisms,  which  melt  at  178*5"  with 
evolution  of  water-vapour,  and  leave  the  anhydride,  which  melts 
at  133 — 134°.  This  acid  is  soluble  in  water.  The  barium  salt, 
C6H3Br(COO)3Ba,  obtained  from  the  ammonium  salt  by  double 
decomposition,  crystallises  in  iridescent  laminae,  which  are  only 
sparingly  soluble  in  water.  The  lead  salt  and  silver  salts  are  white 
precipitates. 

CO 

Monobromophthalic  anhydride,  C6H3Br<^pQ^O,  sublimes  in  lus- 
trous needles,  and  is  identical  with  that  previously  obtained  by  the 
author  from  bromonitrouaphthalene  (m.  p.  122*5°),  by  treatment  with 
potassium  permanganate,  and  by  Meldola  from  dibromonaphthylamine 
(Trans.,  1885,  513).  Treated  with  sulphuric  acid  and  phenol,  the 
anhydride  furnishes  a  brominated  phthalein,  which  gives  a  fine  violet- 
purple  coloration  with  potash. 

As  Nourrison  (Ber.,  20, 1016)  has  described  the  y3-acid,  the  melting 
point  of  which  is  168°,  Faust  and  v.  Pechmann's  acid,  melting  at 
138 — 140°,  is  probably  a  mixture  of  the  a-  and  y3-acids.         C.  E.  G. 

a-Benzylhomo-orthophthalic  Acid.  By  G.  Eichelbaum  (Ber.y  21, 

2679 — 2683). — a-Be7izt/lhomo-orthophthalonitriIe, 

is  prepared  by  treating  an  alcoholic  solution  of  cyanobenzyl  cyanide 
(1  mol.)  and  benzyl  chloride  (1  mol.)  with  potash  (1  mol.).  It 
crystallises  from  alcohol  in  colourless  plates,  melts  at  109 — 110°,  and 
distils  above  300°.  It  is  readily  soluble  in  benzene,  chloroform, 
acetone,  and  hot  alcohol,  but  almost  insoluble  in  cold  alcohol,  and 
insoluble  in  water,  alkalis,  and  acids. 

Benzylhomo-orthophthalamide,^  CONH2-C6H4-CH(C7H7)-CONH2,  pre- 
pared  by  dissolving  the  nitrile  in  concentrated  sulphuric  acid,  crystal- 
lises from  boiling  alcohol  in  small  plates,  melts  at  2*24°  with  evolution 
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of  ammonia,  and  is  soluble  in  alcohol,  benzene,  and  cbloroform,  bnt 
insolable  in  water  and  alkalis. 

pTT/p    TT   \ 

Be7izylhomo-orthoj)'hthaUmide,     C6H4<^p-^,^Tl^p^]>,     separates     in 

needles  when  the  amide  is  heated  at  100°  with  concentrated  hydro- 
chloric acid.  It  melts  at  176°,  boils  above  300°,  and  is  readily  soluble 
in  acetic  acid,  alcohol,  and  benzene,  but  insoluble  in  ether,  chloroform, 
acetone,  and  light  petroleum.  It  is  insoluble  in  acids,  but  dissolves 
in  alkalis  with  a  yellow  coloration,  and  on  adding  more  alkali,  a  yellow, 
crystalline  substance  is  precipitated. 

Benzylhomo-ortJiophthalic  acid,  COOH-C6H4-CH(C7H0-COOH,  pre- 
pared by  heating  the  corresponding  nitrile  with  strong^  hydrochloric 
acid  at  200 — 220°,  crystallises  in  small  prisms,  melts  at  154",  boils 
above  300°,  and  is  soluble  in  alcohol  and  benzene,  but  insoluble  in 
ether  and  chloroform.  It  dissolves  in  potash  with  a  yellowish 
coloration. 

BeazijlchloTOxyisoquinoline  is  obtained,  together  with  an  isomeric 
compound,  when  benzylhomo-orthophthalimide  is  heated  at  200° 
with  phosphorus  oxychloride,  and  the  product  extracted  with 
potash.  The  compound,  which  is  insoluble  in  potash,  crystallises  from 
glacial  acetic  acid  in  colourless  needles,  melts  at   234°,  and  sublimes 

pTT/p    TT    \ 

undecomposed  ;  its  constitution  is  probably  CeH^t:^  miST  ^  ^^Q- 
The  compound,  soluble  in  potash,  melts  at  195°,  and  has  probably  the 
constitution  C6H4<  ^Vj^^^-^^C CI.  F    S    K 

Action  of  Strong  Sulphuric  Acid  on  Diphenylsuccinic  Acid ; 
Diphenesuccindone.  By  W.  Roser  (Annalen^  247,  152 — 159). — 
lleimer  (Abstr.,  1882,  200)  obtained  a  compound  he  named  dibenzyl- 
dicarbonide  by  the  action  of  strong  sulphuric  acid  on  /3-diphenyl- 
succinic  acid.  The  author  proposes  to  call  this  substance  diphene- 
bmcindone.  It  melts  at  202°,  and  is  partly  converted  into  isodiphene- 
succindone  by  treatment  with  sodium  hydroxide.  The  dioxime 
c-rystallises  in  needles,  and  melts  with  decomposition  about  254°. 

The  diphenylhydrazide  is  sparingly  soluble  in  alcohol  and  acetic 
acid  ;  it  melts  with  decomposition  between  260°  and  270°.  Diphene- 
succindone, CieHu,  is  obtained  by  the  reduction  of  diphenesuccindone 
with  phosphorus  and  hydriodic  acid.  The  hydrocarbon  is  freely 
soluble  in  alcohol  and  ether,  and  volatilises  in  a  current  of  steam.  It 
melts  at  100°.  W.  C.  W.> 

Paranitrometamidobenzenesulphonic  Acid.  By  E.  Eger 
{Ber.,  21,  2579 — 2582). — Paranitrometamidohenzenesulphonic  acid, 
N02'C6H3(NH2)*S03H,  is  obtained  by  heating  pure  barium  metamido- 
benzenesulphonate,  dried  at  120 — 130°,  with  acetic  anhydride  (2  parts) 
for  two  hours  on  a  water-bath,  dissolving  in  water,  and  evaporating 
almost  to  dryness ;  alcohol  is  added  to  get  rid  of  all  the  free  acetic 
Hcid.  Barium  acetylaraidobenzenesulphonate  crystallises  from  the 
concentrated  solution  in  silky  needles,  which  are  washed  with  alcohol, 
and  dried  first  at  150°  and  afterwards  at  190°.     The  barium  salt  is 
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dissolved  in  strong  sulphuric  acid  (5  parts),  treated  with  the  calcu- 
lated amoiiut  of  nitric  acid  previously  mixed  with  sulphuric  acid 
(4  parts)  ;  the  product  is  poured  into  ice.  The  sulphonic  acid 
crystallises  in  pale  yellow  needles,  rather  easily  soluble  in  hot  water, 
sparingly  in  alcohol,  and  almost  insoluble  in  ether.  The  potcu;- 
sium  salt  crystallises  readily  from  water  in  lustrous,  gold-coloured 
plates ;  the  sodium  salt  forms  pale  yellow,  lustrous  needles.  When 
the  acid  is  reduced  with  zinc-dust  and  a  little  hydrochloric  acid,  a 
phenylenediamidosulphonic  acid  is  formed,  which  does  not  yield  an 
azine-compound  with  phenanthraquinone,  and  which  gives  no  yellow 
coloration  with  potassium  nitrite.  Both  amido-groups  are  in  the 
para-position ;  this  is  confirmed  by  the  reaction  of  the  diamidoacid 
with  metatoluylenediamine  and  ferric  chloride,  which  gives  rise  to  a 
splendid  violet  coloration.  N.  H.  M. 

AmidosTilphonic  Acids.  By  G.  Pellizzari  and  V.  Matteucci 
{Ghem.  Gentr.,  1888,  1000—1002,  from  L'Orosi,  11,  145—157).— 
Sodium  phthalimido'phenylsidphonate,  Cr,H4!C202*.N'C6H4'S03lS^a,  is  ob- 
tained by  heating  equivalent  quantities  of  sodium  sulphanilate 
(amidophenylsulphonate),  and  anhydrous  phthalic  acid  at  250".  The 
mass  is  treated  with  boiling  water,  from  which  the  new  salt  crystal- 
lises on  cooling  in  very  slender,  white  needles.  It  is  readily  soluble 
in  hot  water,  much  less  so  in  cold.  By  treatment  with  warm  aqueous 
alcoholic  ammonia,  it  is  decomposed  into  phthalimide  and  sodium 
sulphanilate.  The  ammonium  and  barium  salts  are  prepared  in 
a  manner  similar  to  the  sodium  salt,  and  are  like  it  in  their  pro- 
perties. 

Sodium  succinimidophenylsulphonate,  C2H4!C202!N"'C6H4*S03Na,  is 
prepared  from  anhydrous  succinic  acid  and  sodium  sulphanilate  by 
heating  the  mixture  at  170°,  and  is  purified  by  recrystallisation  from 
hot  water.  It  forms  small,  white  crystals  which  are  readily  soluble 
in  water,  and  somewhat  less  so  in  hot  alcohol.  The  barium  salt  is 
similar  in  appearance,  but  is  less  soluble. 

Carbamide  and  thiocarbamide  react  with  sodium  sulphanilate  when 
heated  with  it,  with  formation  of  sodium  carboamidophenylsulphonate 
and  thiocarbamidophenylsulphonate  respectively.  These  may  be 
more  readily  prepared  by  heating  potassium  cyanate  and  thiocyanate 
with  sulphanilic  acid.     They  are  white  salts  soluble  in  water. 

Potassium  phthalimido7iaphthyls2ilphonate,  C6H4!C202!N*CioH6'S03K 
+  3H2O,  is  prepared  from  potassium  a-napbthylaminesulphonate  and 
anhydrous  phthalic  acid  by  heating  them  together  to  150°.  It 
consists  of  small,  shining  needles. 

Potassium  succiiiimidonaphthylsulphonate,  C2H4!C202iN'CioH6*S03K, 
is  prepared  in  like  manner.  Both  this  salt,  as  also  the  barium  and  lead 
salts,  are  white  and  soluble  in  water. 

oc-Naphthylsuccinimide,  C2H4!C20>!N-CioBr7,  is  prepared  by  heating 
potassium  a-naphthylaminesulphonate  with  succinic  acid  at  200°,  and 
extracting  the  fused  mass  with  water.  It  forms  white,  shining 
crystals  which  may  be  distilled  without  decomposition.  By  dissolving 
this  in  hot  aqueous  potash,  a..naphtliylsuccinamic  acid^ 

COOH-C2H4-NH-CioH7, 
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is  formed,  and  may  be  precipitated  from  the  alkaline  solution  by  the 
addition  of  an  acid.  Crystallised  from  alcohol,  it  forms  flattened 
needles  melting  at  171°,  and  is  soluble  in  alcohol,  benzene,  and  acetic 
acid.     The  salts  of  bariam,  silver,  and  copper  are  but  little  soluble. 

^-Naphthylsuccinimide  and  the  corresponding  acid  are  prepared 
exactly  in  a  similar  manner  to  the  last-named  compounds,  and  show 
similar  properties  and  solubility. 

PotassiuTYi  phthaliTnidoisethionate,  C6H4!C202!N*C3H4"S03K  +  |Il20,  is 
prepared  by  evaporating  equivalent  quantities  of  taurine  and  potash 
to  dryness,  adding  anhydrous  phthalic  acid,  and  heating  at  160°.  By 
extracting  the  mass  with  hot  water,  the  new  compound  is  obtained  in 
beautiful,  colourless,  monoclinic  crystals.  By  melting  the  potassium 
salt  of  taurine  with  succinic  acid,  potassium  succinimidoisethionate  is 
obtained.  J.  W.  L. 

Indene-derivatives.  By  W.  Roser  (Annalen,  247,  129 — 138). — 
Indene-derivatives  are  obtained  by  the  action  of  sulphuric  acid  on 
diphenylsuccinic,  bromocinnamic,  and  dichloro-  and  dibromo-succinic 
acids  (Abstr.,  1887,  729),  also  from  ethyl  benzylacetoacetate  (Abstr., 
1887,  836).  W.  C.  W. 

Methylindenecarboxylic  Acid.  By  W.  Roser  (Anrialen,  247, 
157 — 166). — The     preparation     and    properties    of     r^f-methylindene- 

^-carhoxylic  acid,  CJIi<^  prr  ^C'COOH,  have  already  been  described 

by  the  author  (Abstr.,  1887,  836).  The  compound  CiiHio02,C2H,02  is 
deposited  in  prisms  from  a  solution  of  methylindenecarboxylic  acid  in 
glacial  acetic  acid.  On  exposure  to  the  air,  the  crystals  effloresce, 
losing  acetic  acid.  The  methyl  salt  melts  at  78°,  and  dissolves  easily 
in  alcohol  and  ether.  r^-MethyUndene,  CioHio,  is  obtained  by  heating 
the  acid  with  soda-lime.  It  is  a  highly  refractive  liquid,  and  boils  at 
205 — 206°.  The  saturated  hydrocarbon  methylhydrindene  has  not 
been  isolated.  r^-Methylindenecarhoxylic  acid  dihromide  melts  at  215" 
with  decomposition.  The  methyl  salt,  CioHgBro'COOMe,  crystallises  in 
white  needles,  and  melts  at  157°.  The  preparation  of  x-bromo-x-methyl- 
indenecarhoxylic  acid  has  been  previously  described  (Zoc.  cit.^.  The 
methyl  salt,  CuHgBr-COOMe,  melts  at  98—100°,  and  is  soluble  in 
alcohol  and  ether.  It  is  formed  when  bromine  is  added  to  a  solution 
of  methyl  methylindenecarboxylate  in  chloroform.  On  removing  the 
solvent  by  evaporation,  hydrogen  bromide  escapes,  and  methyl  bromo- 
methylidenecarboxylate  remains.  When  a  solution  of  bromomethyl- 
idenecarboxylic  acid  is  saturated  with  hydrogen  chloride,  the  methylic 
salt  of  chloromethylidenecarboxylic  acid  is  produced ;  this  is 
soluble  in  alcohol  and  ether,  and  melts  at  84°  ;  sodium  hydroxide 
produces  an  intense  blue  coloration  in  the  alcoholic  solution. 
The  reduction  of  methylindenecarboxylic  to  methylhydrindenecarb- 

oxylic  acid,   C%^^<^r^T^ ^CH-COOH,  has  been  already  described 

{loG.  cit.).  The  new  acid  melts  at  80°,  and  boils  at  300—310°.  The 
silver  salt,  CiiHu02Ag,  and  the  barium  salt,  (CuHn02)2Ba  -f  2H2O, 
are  crvstalline.  W.  C.  W. 
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Dibromindone-derivatives.    By  W.  Roser  and  E.  Haselhoff 

(Anitalen,  247,  138 — 1'51). — The  authors  have  previously  described 

(Abstr.,  1887,  830)  the  formation  of  two  isomeric  dibroraocinnamic 

acids  by  the  action  of  bromine  on  phenyl propiolic  acid.     The  a-acid 

melts  at  139°.     It  is  partially  converted  into  its  isomeride,  melting  at 

100°,  by  recrystallisation  from  chloroform  in  presence  of  free  bromine. 

The  ^-acid  is  converted  into  dibromindone  by  the  action  of  strong 

sulphuric  acid. 

CO 
Bihromindone,  C^YL^<^^^S^^r^  forms  orange-coloured  needles,  and 

melts  at  123°.  It  dissolves  in  ether,  chloroform,  alcohol,  and  acetic 
acid,  melts  under  water,  and  is  volatile  in  a  current  of  steam. 
When  a  mixture  of  a-  and  /3-dibromocinnamic  acids  is  treated  with 
sulphuric   acid,    the   a-acid   remains   unaltered.      Bihromindonoxime^ 

C6H4<:^,^^  TB  '^'  ^^  pi'epared   by  boiling  an   alcoholic   solution  of 

dibromindone   with   hydroxylamine  hydrochloride  and   precipitating 

the  product  by  the  addition  of  water.     It  crystallises  in  silky  needles, 

melts  about  198°  with  decomposition,  and  forms  a  crystalline  sodium 

compound.     Dibromindone  unites  with  bromine,  forming  tetrahrom- 

CO- 
hydrindone,   C6H4<^pD    ^CBv^.    This  compound  crystallises  in  prisms, 

and  melts  with  decomposition  at  124°.  The  alcoholic  solution  decom- 
poses on  boiling,  yielding  dibromindone.  Hydroxylamine  hydro- 
chloride acts  on  the  alcoholic  solution,  forming  tetrabromhydrindon- 
oxime,  C9H5Br4NO,  melting  at  214°. 

Dibromindonoxime  unites  with  bromine  to  form  a  tribromo-deriva- 
tive,  crystallising  in  golden  needles  and  melting  at  217 — 218°  with 
decomposition. 

Tribromovinylbefizoic  acid,  CBr2!CBr*C6H4*COOH,  is  formed  when 
an  alcoholic  solution  of  tetrabromhydrindone  is  poured  into  excess 
of  soda  solution.  The  acid  is  soluble  in  alcohol  and  ether  and  crys- 
tallises in  plates.  It  melts  at  196 — 198°.  Dibromodichlorhydrindone, 
or  phenylenedibromodichlorethylene  ketone,  has  been  described  by 
Zincke  and  Frolich  (Abstr.,  1887,  955).  It  is  reduced  to  dichlor- 
indone  by  boiling  with  alcohol,  or  by  treatment  with  sulphurous 
acid. 

Bromiodindone  is  deposited  in  prisms  on  boiling  an  alcoholic  solu- 
tion of  dibromindone  and  potassium  iodide.  It  melts  at  163°. 
Chlorobromindone  prepared  from  dichlorindone  melts  at  105°.  One 
atom  of  bromine  in  dibromindone  is  easily  displaced  by  the  action  of 
amines,  yielding  anilidobromindone,  piperidobromindone,  &c. 

Bromliydroxyindone  is  prepared  by  adding  an  excess  of  sodium 
hydroxide  to  dibromindone  in  presence  of  alcohol.  The  compound 
melts  at  119°,  and  is  freely  soluble  in  alcohol,  benzene,  and  acetic 
acid. 

Dibromodiketohydrindene  and  chlorobromodiketohydrindene  are 
formed  by  acting  on  an  acetic  acid  solution  of  bromliydroxyindone 
with  chlorine  or  bromine.  The  properties  of  these  derivatives  have 
been  described  by  Zincke  and  Gerland  (this  vol.,  p.  291),  and  by 
W.  Wislicenus  (this  vol.,  p.  1194)  respectively.  W.  C.  W. 
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Application  of  the  Aluminium  Chloride  Method  to  the 
Naphthalene  Series.  By  L.  Houx  (Ann.  Ghim.  Phys.,  12,  289 — 
358). — The  author  attempted  to  prepare  methyl-derivatives  of  naph- 
thalene by  Friedel  and  Craft's  method,  but  without  success.  In  one 
experiment  in  which  methyl  iodide  was  employed,  a  very  small 
quantity  of  a  hydrocarbon  boih'ng  at  about  282°  was  isolated ;  it 
formed  a  crystalline  picrate  melting  at  about  120°. 

When  aluminium  chloride  (30 — 35  grams)  is  gradually  added  to  a 
warm  mixture  of  naphthalene  (300  grams)  and  ethylene  bromide 
(150  grams),  the  whole  heated  for  about  two  hours,  and  the 
product  fractionated,  the  following  compounds  are  obtained: — (1.)  A 
small  quantity  of  a  liquid  boiling  between  300°  and  400°,  probably 
consisting  of  a  mixture  of  hydrides  of  dinaphthyl.  (2.)  /3/3-Dinaph- 
thyl.  (3.)  A  small  quantity  of  a  hydrocarbon  boiling  above  450°, 
which  is  probably  dinaphthyhiaphthalene.  It  crystallises  from  alcohol 
in  greenish,  hexagonal  lamellae,  melts  at  about  300°,  is  soluble  in  light 
petroleum  and  toluene,  and  sublimes  in  small,  yellowish  scales. 
(4.)  A  mixture  of  a-  and  /3-methylnaphthylene  (compare  Fittig  and 
Remsen,  Ann.,  155,  112;  and  Schulze,  Abstr.,  1884,  1183  and 
1184). 

Ethylnaphthalene  is  obtained  in  larger  quantities  when  ethyl 
bromide  is  employed  instead  of  the  chloride  in  the  method  described 
by  Marchetti  (Abstr.,  1881,  1041 ;  and  Gazzetta,  11,  439).  When  the 
product  of  the  reaction  is  fractionated,  almost  pure  ethylnaphthalene 
can  be  isolated  (compare  Fittig  and  Remsen,  loc.  cit.,  and  Brunei, 
Abstr.,  1884,  1035). 

^-Propylnaphthalene,  CioHvPr,  is  obtained  in  an  almost  pure  state 
when  a  hot  mixture  of  naphthalene  and  normal  propyl  bromide  is 
treated  with  aluminium  chloride  and  the  product  fractionated.  It  is 
a  colourless,  highly  refractive,  aromatic-smelling  liquid,  boils  at 
265°,  and  is  readily  soluble  in  benzene,  carbon  bisulphide,  &c.,  mode- 
rately so  in  alcohol,  but  insoluble  in  water.  It  yields  j8-naphthoic 
acid  when  boiled  with  dilute  nitric  acid.  The  picrate  crystallises 
from  alcohol  or  benzene  in  lemon-yellow  needles,  and  melts  at 
89—90°. 

^- Amy] naphthalene,  doHv'CsUu,  is  obtained  almost  pure  when  amyl 
chloride'  (from  isobutyl  carbinol)  is  treated  in  like  manner  (compare 
Paterno,  Bull.  Soc.  Chim.,  11,  322,  and  Leone,  Abstr,,  1882,  1210). 
It  is  a  colourless,  aromatic-smelling  liquid  boiling  at  288 — 292°.  It 
yields  (S-naphthoic  acid  when  oxidised  with  dilute  nitric  acid.  The 
picrate  crystallises  from  alcohol  in  lemon-yellow,  slender  needles 
melting  at  110°. 

When  amyl  chloride  or  iodide  is  dropped  into  a  mixture  of  naphtha- 
lene and  aluminium  chloride  at  120°,  ethyldimethylmethane  and 
dinaphthyl  are  formed,  but  amylnaphthalene  is  not  produced. 

When  aluminium  chloride  (5 — 6  grams)  is  added  to  a  mixture  of 
benzyl  chloride  (80  grams)  and  naphthalene  (160  grams)  at  100 — 120°, 
and  the  product  fractionated,  dinaphthyl  and  a  mixture  of  a-  and 
j8-benzylnaphthalenes  are  obtained.  The  benzylnaphthalenes  can  be 
separated  by  fractional  crystallisation  from  alcohol  (compare  Frote, 
this  Journal,  1873,  891 ;  and  Miquel,  ibid.y  1876,  ii,  407).    When  the 
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mixture  of  naplitbalene  and  benzyl  cWonde  is  heated  at  89 — 90°,  only 
4  to  5  grams  aluminium  chloride  added,  and  the  reaction  stopped  in 
8  to  10  minutes  by  pouring  the  product  into  water,  the  a-derivative 
is  obtained  mixed  with  only  a  small  quantity  of  the  /3-compound  ;  if 
the  mixture  is  heated  at  160°  for  an  hour,  and  the  aluminium  chloride 
added  gradually  during  this  time,  the  /3-derivative  is  obtained  almost 
free  from  the  a-compound. 

a-Benzylnaphthalene  crystallises  from  alcohol  in  colourless  laminae 
or  prisms,  melts  at  59°,  boils  at  350°,  and  is  very  readily  soluble  in 
benzene,  chloroform,  and  boiling  alcohol,  but  sparingly  in  cold 
alcohol.  The  picrate  crystallises  from  alcohol  in  golden-yellow 
needles  and  melts  at  100 — 101°. 

^-Benzylnaphthalene,  CioH7*C7H7,  separates  from  alcohol  in  clino- 
rhombic  crystals,  melts  at  35*5°,  and  boils  at  350°.  It  is  very  readily 
soluble  in  benzene  and  boiling  alcohol,  sparingly  in  cold  alcohol.  The 
picrate  crystallises  in  golden-yellow  needles  melting  at  93°.  When 
ac-  or  iS-benzylnaphthalene  is  oxidised  with  dilute  nitric  acid,  it  is  con- 
verted into  the  corresponding  naphthyl  phenyl  ketone. 

A  mixture  of  a-  and  ^-methyl  naphthyl  hetone,  CioH7*COMe,  is 
obtained  when  the  reaction-prodnct  of  naphthalene,  acetic  anhydride, 
and  aluminium  chloride  is  fractionated.  It  is  a  yellowish  liquid 
boiling  at  about  295°,  and  yields  naphthoic  acid  and  sodium  acetate 
when  heated  with  soda-lime.  A  mixture  of  a-  and  ^-phenyl  naphthyl 
ketone  can  be  obtained  by  treating  a  mixture  of  naphthalene  and 
benzoic  chloride  with  zinc  or  aluminium  chloride  (compare  Merz  and 
Kollarits,  this  Journal,  1873,  1035).  F.  S.  K. 

Oxidation  of  /S-Naphthol  to  Orthocarboxycinnamic  Acid. 
By  E.  Ehrlich  and  R.  Benedikt  (Monatsh.,  9,  527 — 632). — When  to  a 
solution  of  30  grams  of  /3-naphthol  and  30  grams  of  potash  in  1  litre 
of  water,  50  grams  of  permanganate  dissolved  in  1  litre  of  water  is 
very  slowly  added,  orthocarboxycinnamic  acid,  melting  at  183 — 184°, 
is  formed.  Its  properties  have  been  correctly  described  by  Gabriel 
and  Michael  (Abstr.,  1878,  426),  with  the  exception  that  these  investi- 
gators give  too  low  a  melting  point.  Attempts  to  obtain  the  acetyl- 
derivative  by  heating  it  with  acetic  anhydride  and  sodium  acetate 
were  without  success,  the  bibasic  orthocarboxycinnamic  acid  being 
converted  by  this  operation  into  phthalylacetic  acid. 

In  oxidising  /3-naphthol  by  the  above-mentioned  method,  a  dye  is 
formed  as  a  bye-product.  It  can  be  separated  from  the  accompanying 
/3-naphthol  by  boiling  with  benzene,  in  which  it  is  almost  insoluble. 
It  forms  a  greenish- blue  solution  with  aqueous  potash,  dissolves 
readily  in  alcohol  and  glacial  acetic  acid,  and  is  best  recrystallised  from 
the  latter  solvent.  Gr.  T.  M. 

Orthamidated  Aromatic  Mercaptans.  By  P.  Jacobson  (Ber., 
21,  2624— 263L  ;  compare  Abstr.,  1887,  961).— In  order  to  determine 
the  constitution  of  a-amidonaphthyl  mercaptan  {loc.  cit.),  the  ethenyl- 

compound,  CioH6<^  o^CMe,  was  oxidised  with  permanganate  in  acid 

solution,  when  phthalic  acid  was  obtained;  the  mercaptan  has  there- 
fore the  constitution  [NHa  :  SH  =  3  :  4]. 
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Thiocarhamido')iaphthylm€rca2-)tan,CioH-6<^<::^C'S'H.,  is  obtained  by- 
heating  an  alcoholic  solution  of  diamidodinaphthyl  sulphide, 
NH^-CioHe-S-S-CioHe-NHo, 

(he.  cit.),  with  carbon  bisulphide,  at  110 — 130°  for  three  to  four 
hours.  It  crystallises  from  dilate  alcohol  in  small,  colourless  needles 
which  melt  at  above  220°.    When  the  alkaline  solution  is  treated  with 

potassium  ferricyanide,  the  bisulphide,  CioH6<^^^C*S*S-C^^>-CioK6, 

separates  in  needles. 

^-Thioacetonaphthalide,  CiaHn^iTS,  is  prepared  by  fusing  y8-aceto- 
naphthalide  (5  parts)  with  phosphorus  pentasulphide  (3  parts), 
extracting  the  product  with  aqueous  soda,  precipitating  with  carbonic 
anhydride,  and  crystallising  from  alcohol.  It  crystallises  in  needles 
and  in  tabular   crystals,   and    melts    at  ]45 — 146°.     When  oxidised 

with  potassium  ferricyanide,  ethenylamido  mercaptan,  CioH6<^  q^CMe, 

is  formed.  This  crystallises  in  lustrous  plates,  melts  at  81°,  and 
distils  unchanged ;  the  platinocJiloride  forms  yellow,  microscopic 
needles. 

When  ethenylamidophenyl  mercaptan  is  heated  with  an  equal 
weight  of  phthalic  anhydride  and  some  zinc  chloride  at  180°  to  200° 

"N' 
for  four  hours,  the  phtJialone,  C6H4<^g^C-CII!C202!C6H4,  is  obtained. 

This  forms  lustrous,  yellow  needles,  melts  at  above  320°,  and  sublimes 
almost  without  change  in  yellow  flakes.  It  is  sparingly  soluble  in 
liot  glacial  acetic  acid  and  alcohol.  The  sodium  sulphonate  crystal- 
lises in  orange-coloured  needles. 

The  phthalone  of  ethenyl-a-amidonaphthyl  mercaptan,  CaoHnNSOj, 
prepared  by  digesting  the  mercaptan  with  phthalic  anhydride 
(0"8  part)  and  some  zinc  chloride  for  two  hours  at  190 — 210°, 
crystallises  from  nitrobenzene  in  small,  yellowish-brown,  pointed 
needles  which  are  still  more  sparingly  soluble  than  the  phenyl -deriva- 
tive. When  heated  with  strong  hydrochloric  acid  at  220 — 230°, 
ethenylamidomercaptan  and  phthalic  acid  are  formed. 

K  H.  M. 

Isomeric  Naphthyl  Phenyl  Ketones.  By  0.  Kegel  (Annalm, 
247,  178 — 189). — Each  of  the  naphthyl  phenyl  ketones  prepared  by 
the  action  of  zinc  on  a  mixture  of  benzoic  chloride  and  naphthalene, 
yields  a  crystalline  ketoxime  when  treated  with  an  alcoholic  solution 
of  hydroxylamine  hydrochloride  at  100°. 

The  a-ketoxime  melts  at  140 — 142°.  The  /8-ketoxime  melts  at 
174 — 176°,  and  is  less  soluble  in  alcohol  than  its  isomeride.  Both 
compounds  slowly  undergo  spontaneous  decomposition,  forming  oily 
products.  The  ketones  are  converted  into  quinones  when  they  are 
oxidised  in  acetic  acid  solution  by  chromic  acid. 

a-BenzoylnapTitliaquinone,   C6ll3Bz<^^Q^p-rT^,  crystallises  in  yellow 

needles,  and  melts  at  152°.  It  is  fi'eely  soluble  in  hot  alcohol,  benzene, 
and   glacial   acetic    acid,    and    resembles    a-naphthaquinone    in    its 
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properties.  The  qninol  is  best  prepared  by  reducing  the  alcohoUc 
solution  of  the  quinone  with  stannous  chloride.  It  is  soluble  in  hot 
benzene  and  melts  at  190 — 191°  with  decomposition.  The  acetic  de- 
rivative formed  by  the  action  of  acetic  chloride  on  the  quinol  crys- 
tallises in  plates  and  melts  at  154 — 155°. 

Anilido-oc-henzoylnaphthaquinone  is  deposited  in  dark-red  needles 
when  an  alcoholic  solution  of  the  quinone  and  aniline  is  heated  at  10(/' 
for  20  minutes,  and  then  allowed  to  cool.  The  substance  melts  at 
199 — 200".  Paratolu{do-a.-henzoylnaphthaqumone  melts  at  196 — 197''. 
This  and  the  preceding  compound  dissolve  in  dilute  sodium  hydroxide 
solution  containing  alcohol.  The  dark-violet  liquid  turns  pale-red 
when  boiled ;  on  acidifying  the  solution,  a-henzoijlliydroxynaphtha- 
quinone  is  deposited  in  golden  plates  melting  at  220 — 222°. 

fi-Benzoylnaphthaquinone  melts  at  180 — 182°  and  the  quinol  at 
200°  with  decomposition.  A7iilido-i3-henzoyhiaphthaquinone  melts  at 
209 — 210°,  and  is  almost  insoluble  in  alcohol. 

These  quinones  may  be  regarded  as  a-naphthaquinone,  in  which 
benzoyl,  CeHs'CO,  has  displaced  a  hydrogen  in  the  a-  and  y3-position 
respectively  in  that  benzene  nucleus  which  does  not  contain  the 
oxygen-atoms.  The  a-quinone  yields  a  benzoylphthalic  acid 
(m.  p.  128")  on  oxidation,  and  the  /3-quinone  appears  to  yield  a 
benzoylphthalic  acid  melting  at  150 — 151°.  W.  C.   W". 

Probable  Orthoquinone  derived  from  Anthraquinone.     By 

W.  H.  RiCHAKDSON  (Chem.  News,  58,  54 — 55). — AlkaUne  solutions  of 
alizarin  undergo  oxidation  readily  with  the  usual  agents,  but  best  of 
all  with  permanganate  or  bromine.  On  acidifying  such  an  oxidised 
solution,  a  fawn-coloured  precipitate  is  obtained,  which  by  reduction 
is  reconverted  into  alizarin.  It,  moreover,  yields  dyes  with  phenyl- 
hydrazine  ;  and  its  sulphonic  acid,  an  anilide  with  aniline,  and  its 
solution  reacts  easily  with  orthodiamines.  The  author  assumes 
that  the  substance  is  most  likely  a  quinone  or  orthodiketone  coi-- 
responding  with  alizarin.     Further  experiments  are  in  progress. 

b.  A.  L. 

Essence  of  Rosewood.  By  H.  Mohin  (/.  Pharm,  [5],  18,  17, 
from  La  Nature,  14th  April,  1888). — An  essential  oil  occars  in 
commerce  under  the  name  of  Essence  de  hois  de  rose  femelle,  which  is 
obtained  by  the  distillation,  in  the  presence  of  water,  of  the  wood 
of  Licari  hanali  {Licaria  guianensis^  an  acrodiclidium  of  the  Lauracece 
order.  The  essence  is  limpid,  slightly  coloured,  less  dense  than 
water,  burns  with  a  smoky  flame,  and  remains  liquid  at  —20^.  Its 
composition  is  analogous  to  that  of  camphor.  Distillation  of  its  hydro- 
chloride yields  a  hydrocarbon,  licarene,  a  very  mobile,  colourless 
liquid,  without  action  on  polarised  light,  sp.  gr.  0*835  at  +18°;  it 
has  the  composition  C20H16,  and  consequently  is  an  isomeride  of 
terebenthene. 

The  odour  of  the  essence  recalls  that  of  the  rose,  mignonette,  and 
orange.  J.  T. 

Shellac.  By  R.  Benedikt  and  F.  Ulzer  (Monatsh.,  9,  579 — 585). 
— When    seedlac    (2    kilos.)    and    sodium   carbonate    (1    kilo.)   are 
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boiled  with  water  (40  litres)  for  some  time,  an  oil  whicli  solidifies 
on  cooling  collects  on  the  surface  of  the  liquid.  The  wax  thus 
obtained,  weighing  from  0*5  to  1*0  per  cent,  of  the  seedlac  taken,  has 
a  yellowish-grej  colour,  and  melts  at  59  —  60°.  By  treatment  with 
alcoholic  potash,  stearic,  palmitic,  and  oleic  acids,  together  with 
myricyl  and  cerjl  alcohols,  may  be  isolated :  the  latter  is  best 
separated  by  heating  with  acetic  anhydride,  the  resulting  acetates 
being  readily  separated  by  fractional  crystallisation  from  alcohol. 
The  wax  contains  altogether  about  50  per  cent,  of  free  alcohols. 

The  authors  have  proved  the  presence  of  resin  wax  in  a  sample  of 
commercial  shellac  examined  by  them,  but  are  at  present  unable  to 
say  whether  or  not  it  is  a  natural  constituent  or  is  simply  due  to 
colophony  having  been  melted  in  with  the  shellac.  G.  T.  M. 

Catalpin.  A  Bitter  Principle.  By  E.  Claassen  (Amer.  Chem.  J., 
10,328 — 330). — The  fruit  or  bark  of  Gatalpa  hignonioides  is  extracted 
with  alcohol,  the  solution  evaporated,  the  residue  dissolved  in  water, 
precipitated  by  lead  acetate,  the  filtrate  mixed  with  barium  carbonate, 
evaporated  and  extracted  with  ether-alcohol.  The  solution  evapo 
rated  and  the  residue  again  dissolved  in  water.  From  this  solution 
the  catalpin  cannot  be  crystallised  except  by  treating  with  animal 
charcoal,  filtering,  and  washing  with  water,  and  then  extracting  the 
dried  charcoal  with  boiling  alcohol ;  from  this  solution,  the  principle 
separates  in  silky,  acicular  crystals.  It  is  a  glucoside.  Its  alcoholic 
solution  is  precipitated  by  addition  of  chloroform,  and  from  its 
aqueous  solution  it  is  precipitated  by  basic  lead  acetate.  H.  B. 

Quercetin.  By  J.  Herzig  {Monatsh.,  9,  537— 547).— Ethyl- 
quer(;etin  is  best  formed  by  heating  quer'cetin  (12  grams)  dissolved  in 
absolute  alcohol  (300  c.c.)  with  potash  (8  grams)  and  a  corresponding 
quantity  of  ethyl  iodide  for  four  or  five  hours  in  a  flask  provided  with 
a  reflux  condenser.  The  yield  is  from  62  to  73  per  cent,  of  theory. 
Ethylquercetin  has  the  characteristic  yellow  colour  of  quercetin- 
derivatives,  but  when  heated  with  acetic  anhydride  and  sodium 
acetate  gives  a  colourless  acetyl-derivative,  crystallising  from  alcohol 
in  olistening  needles  melting  at  151 — 153°. 

Both  ethylquercetin  and  methylquercetin  have  a  yellow  colour,  are 
insoluble  in  potash,  and,  therefore,  contain  no  free  hydroxyl-groups. 
In  their  forming  acetyl- derivatives  with  change  of  colour,  they 
resemble  the  qninones.  The  acetyl- derivatives  are  decomposed  by 
solution  in  sulphuric  acid :  ethylquercetin  and  methylquercetin 
respectively  being  regenei'ated  in  theoretical  quantity.  The  author 
has  utilised  this  property  to  determine  the  molecular  weight  of 
quercetin,  which  he  finds  approaches  292  or  perhaps  twice  that 
number.  G.  T.  M. 

Quercetin-derivatives.  By  J.  Heezig  (Motmtsh.,  9,  548 — 561 ; 
compare  preceding  Abstract). — If  the  molecular  weight  of  quercetin  be 
taken  as  684,  rhamnetin  must  be  regarded  as  a  dimethylquercetin. 
Treated  with  methyl  iodide  and  potassium  hydroxide,  it  furnishes  a 
methylrhamnetm  identical  with  the  methylquercetin  mentioned  in  the 

YOL.  Liv.  4  s 
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previous  Abstract.  This  compound  is  almost  insolnble  in  cold  alcohol, 

but  crystallises  from  a  hot  solution  in  beautiful,  lustrous,  yellow, 
anhydrous  needles  melting  at  154 — 155°;  and  on  heating  with  acetic 
anhydride  and  sodium  acetate,  it  yields  an  acetyl- derivative  identical 
with  acetylmethylquercetin.  Rhamnetin  is  readily  converted  into 
quercetin  by  treatment  with  excess  of  hydriodic  acid.  G.  T.  M. 

Rhinanthin.  By  T.  L.  Phipson  (Chem.  News,  58,  99). — Leaves 
and  stalks  of  Antirhinum  majus  (snap-dragon)  are  soaked  in  cold 
water  for  a  few  days,  filtered,  precipitated  with  lead  acetate,  the 
slight  excess  of  lead  acetate  is  removed  from  the  solution  by  means 
of  hydrogen  sulphide,  and  the  solution  evaporated  to  a  thin  syrup. 
After  being  a  few  days  in  a  warm,  dry  place,  the  syrup  deposits 
rhombic  crystals  of  rhinanthin,  which  are  purified  by  a  second  crystal- 
lisation from  water,  and  show  the  properties  of  rhinanthin  obtained 
from  other  sources.  The  author's  analyses  lead  to  the  formula 
O64H56O40,  instead  of  Ludwig's  formula,  C58H52O40.  I^-  A.  L. 

Strophantin.     By  Arnaud  (Compt.  rend.,  107,  179— 182).— The 

crushed  seeds  of  Strophantus  Jcomhe  are  treated  with  boiling  alcohol 
of  70°  for  several  hours,  and  the  solution  distilled  to  a  small  bulk 
on  a  watfr-bath  ;  the  distillation  is  finished  in  a  vacuum,  care  being 
taken  that  the  extract  remains  liquid.  The  residue  is  cooled, 
the  supernatant  oil  and  resin  separated,  the  liquid  filtered,  and 
heated  with  a  small  quantity  of  basic  lead  acetate  and  some  finely 
powdered  litharge.  The  liquid  is  again  filtered,  the  lead  removed 
by  means  of  hydrogen  sulphide,  and  the  filtrate  concentrated  at  50° 
to  a  thick  syrup,  from  which  the  strophantin  slowly  crystallises. 
The  crystals  may  be  purified  by  recrystallisation  from  boiling  water ; 
the  yield  is  4'5  grams  per  kilo. 

Strophantin  is  a  white  bitter  substance,  whi^^h  crystallises  in 
micaceous  plates,  grouped  round  a  nucleus.  It  readily  retains  water 
mechanically,  and  also  forms  a  hydrate,  v/hich  loses  its  water  in  a 
vacuum  or  in  dry  air.  The  hydrate  melts  below  100",  and  the  residual 
strophantin  is  uncrystallisable.  If,  however,  strophantin  is  care- 
fully dried  in  a  vacuum,  it  may  be  heated  at  110°  without  alteration. 
Anhydrous  strophantin  becomes  pasty  at  165°,  and  partially  decom- 
poses. It  acts  on  polarised  light :  the  rotatory  power  of  a  2'3  per 
cent,  aqueous  solution  [<x]q  =  +30°.  It  is  only  slightly  soluble  in 
water,  and  somewhat  soluble  in  alcohol,  but  is  insoluble  in  ether, 
carbon  bisulphide,  and  benzene.  It  is  precipitated  from  its  aqueous 
solutions  by  tannin. 

Strophantin  contains  no  nitrogen,  and  has  a  composition  corre- 
sponding with  the  formula  C31H48O12.  It  seems  to  be  the  immediate 
higher- homologue  of  ouabain  (this  vol.,  p.  848),  which  it  closely 
resembles  in  properties.  Perhaps  these  and  all  other  cardiac  poisons 
have  a  common  nucleus.  C.  H.  B. 

Diosmin.  By  P.  Spica  {Oazzetta,  18,  1 — 9). — In  the  author's 
former  examination  of  the  leaves  of  Barosma  crenata  and  B.   hetulina 
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(Abstr.,  1885,  1142),  it  was  found  that  after  the  essential  oil  had 
been  removed,  alcohol  extracted  from  the  leaves  a  crystalline  sub- 
stance, which  he  called  diosmin.  The  amount  present  in  the  leaves 
varies  very  much,  not  only  with  the  season  when  they  are  gathered, 
but  also  with  the  age  of  the  plant ;  at  no  time,  however,  is  it  large. 
The  best  way  of  extracting  it  is  first  to  treat  the  leaves  with  light 
petroleum  to  remove  the  essential  oil  and  waxy  and  resinous  matters, 
then  with  cold  alcohol  of  85  per  cent.,  which  removes  the  chlorophyll 
and  acid  extractive  substances,  and  finally  to  treat  it  with  boiling 
alcohol  of  80  to  85  per  cent.,  which  is  the  best  solvent  for  the  diosmin. 
It  is  very  troublesome  to  purify,  but  this  may  be  effected  by  treating 
the  residue  left  on  evaporation  of  the  alcoholic  solution  successively 
with  a  solution  of  ammonium  carbonate,  cold  alcohol,  and  ether,  and 
then  recrystallising  repeatedly  from  alcohol  of  80 — 85  per  cent. 

When  pure,  diosmin  is  a  white,  crystalline  powder,  consisting  of 
very  slender  microscopic  needles,  odourless,  tasteless,  and  insoluble 
in  most  solvents.  Its  best  solvent  is  boiling  alcohol  of  80 — 85  per 
cent.  It  melts  at  243 — 244°,  with  decomposition  and  evolution  of 
gas.  If  cautiously  melted  on  platinum  foil,  it  emits  a  pleasant  odour 
resembling  that  of  orange  peel  when  it  begins  to  burn ;  subsequently 
the  odour  is  like  that  of  caramel.  Diosmin  does  not  reduce  Fehling's 
solution.  It  dissolves  in  concentrated  sulphuric  acid,  and  in  solutions 
of  the  alkalis  with  yellow  coloration,  but  at  the  same  time  undergoes 
alteration. 

When  diosmin  is  boiled  for  some  time  in  a  reflux  apparatus  with 
dilute  hydrochloric  acid,  or  with  sulphuric  acid  of  3 — 4  per  cent.,  it  is 
resolved  into  a  crystalline  compound,  sparingly  soluble  in  water,  and 
a  substance  easily  soluble  in  water ;  the  latter  has  a  feeble  dextro- 
rotatory power,  and  is  capable  of  reducing  Fehling's  solution.  The 
crystalline  substance  is  moderately  soluble  in  alcohol,  and  still  better 
in  a  mixture  of  alcohol  and  benzene.  It  forms  minute,  orange-yellow 
needles,  for  which  no  definite  melting  point  could  be  obtained,  but  it 
appears  to  be  somewhere  about  145°. 

The  results  obtained  by  the  analyses  of  diosmin  dried  in  a  vacuum 
over  sulphuric  acid  are,  (3  =  53*43,  H  =  6*17  (mean  of  three  analyses), 
which  closely  agree  with  the  numbers  obtained  by  Paterno  and 
Briosi  for  hesperidin,  namely,  53"44  and  5*92 ;  but  E.  Hoffman, 
taking  the  formula  as  C22H26O16  (C  =  54'77  and  H  =  5*39),  considers 
that  the  sample  analysed  by  Paterno  and  Briosi  was  incompletely 
dried,  and  that  a  temperature  of  150°  is  necessary  to  remove  all  the 
water. 

On  heating  diosmin  in  a  current  of  air  at  150 — 160°,  it  lost  4*2  per 
cent,  of  water,  and  on  analysis  then  gave  numbers  corresponding 
with  C  =  57'77  and  H  =  6*00.  The  author  is  making  a  careful  com- 
parison of  diosmin  with  hesperidin,  in  order  to  ascertain  whether 
they  are  identical  or  not.  C.  E.  Gr. 

Constitution  of  Quassin.  By  V.  Oliveri  (Gazzetta,  17,  570 — 
577). — Of  the  derivatives  of  quassin,  quassic  acid  seems  to  be  the 
compound  which  is  best  adapted  for  investigation,  in  order  to  obtain 
an  insight  into  the  constitution  of  quassin.     In  order  to  prepare  the 
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acid,  it  is  advisable  to  operate  on  small  quantities  of  quassin  at  a 
time  (5  grams)  ;  this  is  heated  at  100°  for  one  hour  in  a  sealed  tube 
with  hydrochloric  acid  (40  c.c.)  diluted  with  its  own  volume  of  water. 
The  solution  is  separated  from  resinous  matter  by  filtration,  and  pre- 
cipitated with  water.  The  precipitate,  after  being  washed,  is  crystal- 
lised several  times  from  alcohol,  by  which  means  the  unaltered  quassin 
is  easily  separated,  as  the  quassic  acid  is  comparatively  insoluble  in 
cold  alcohol. 

Quassic  acid,  CaoHggOio,  crystallises  in  small,  colourless,  monoclinic 
prisms,  containing  1  mol.  H2O,  which  they  lose  at  100°.  It  melts 
with  decomposition  about  244 — 245°,  is  soluble  in  boiling  alcohol,  but 
only  sparingly  in  cold  alcohol  and  ether.  It  dissolves  in  ammonia, 
and  in  solutions  of  alkaline  carbonates  with  a  yellow  colour,  more  or 
less  inclined  to  red.  Its  ammoniacal  solution  gives  precipitates  with 
mercuric  chloride,  lead  acetate,  copper  sulphate,  and  ferric  chloride, 
and  reduces  silver  nitrate  ;  its  aqueous  solution  is  coloured  greenish- 
yellow  by  ferric  chloride. 

In  a  previous  communication  (Abstr.,  1885,  907)^  published  by  the 
author  in  conjunction  with  Denaro,  quassin  was  regarded  as  the 
dimethyl  salt  of  quassic  acid.  This  the  author  has  now  confirmed 
by  proving  that  methyl  chloride  is  formed  by  the  action  of  hydro- 
chloric acid  on  quassin,  and  that  quassic  acid  is  bibasic.  For  this 
purpose,  several  of  its  salts  were  prepared  and  analysed.  Barium 
guassatcj  03oH360ioBa,7H20,  forms  a  yellowish-red,  crystalline  mass. 
The  lead  salt,  CaoHsfiOioPb^GHaO,  is  thrown  down  as  a  yellow  precipi- 
tate, on  adding  acetate  of  lead  to  a  neutral  solution  of  ammonium 
quassate ;  ferric  quassate,  (C3oHa60io)3Fe2,  is  a  bi^ownish-green  amor- 
phous precipitate. 

On  adding  a  solution  of  hydrexylamine  hydrochloride  (6  grams) 
to  quassic  acid  (10  grams),  dissolved  in  sodium  carbonate,  an  abun- 
dant precipitate  of  the  dioxime  of  quassic  acid,  C28H3608(CINOH)2,  is 
thrown  down  after  a  little  time.  It  may  be  purified  by  crystallisation 
from  alcohol  diluted  with  its  own  volume  of  water,  when  it  is  obtained 
in  yellowish  rectangular  prisms  ;  it  melts  at  228 — 230°,  and  is  at  the 
same  time  completel}^  decomposed. 

When  quassin  is  heated  with  concentrated  hydriodic  acid  (sp.  gr. 
1*70)  and  some  amorphous  phosphorus  for  20  hours,  at  a  temperature 
of  150°,  gradually  increased  to  280°,  a  reducing  action  takes  place, 
which  varies  with  the  temperature ;  at  150°,  methyl  iodide  is  pro- 
duced, whilst  at  the  higher  temperature  resinous  products  and  a  mix- 
ture of  hydrocarbons  are  obtained.  The  latter,  separated  from  the 
filtered  and  neutralised  solution  by  distillation  with  steam,  appeared 
as  a  yellowish,  oily  liquid,  which  on  being  submitted  to  fractional  dis- 
tillation yielded  three  definite  hydrocarbons.  The  first,  boiling  at 
188 — 195°,  was  found  to  have  the  composition  of  /8-durene,  CioHie, 
and  by  treatment  with  bromine  yielded  a  hrominated  derivative 
crystallising  in  colourless  needles  melting  at  about  200".  The  second 
fraction,  boiling  at  220 — 240°,  had  the  composition  CuHie,  and  ga\  e  a 
brominated  derivative,  which  crystallised  from  alcohol  in  colourless 
needles  melting  at  about  150°,  and  subliming  at  a  lower  temperature. 
The  residue  which  did  not  come  over  at  240°,  contained  anthracene. 
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The  author  considers  it  proved  that  quassin  contains  four  hydroxyl 
groups,  OH,  two  carboxymethjl  groups,  COOMe,  and  two  ketonic 
groups,  CO.  From  other  results  obtained,  which  he  hopes  soon  to 
publish,  it  would  appear  that  quassin  is  an  anthraquinone-derivative. 

C.  E.  G. 
Jecorin  in  the  Animal  Body.  By  D.  Baldi  (Chem.  Centr.,  1888, 
978,  from.  Arch.  physioL,  1887,  Suppl.,  100). — The  author  has  obtained 
jecorin  from  rabbit's  liver,  ox  spleen,  human  brain,  and  horse's  muscle, 
and  it  appears  to  constantly  accompany  lecithin.  Next  to  the  liver, 
the  spleen  gave  the  highest  yield.  Jecorin  reduces  Fehling's  solution, 
although  its  reducing  power  appears  to  vary  with  the  source  from 
which  it  is  obtained.  J.   W.  L. 

Dye  from  Seaweed.  By  F.  Nettlefold  (Ohem.  News,  58,  15). — 
By  nitrating  alginic  acid,  a  light-yellow  nitro-product  is  obtained 
insoluble  in  water,  but  soluble  in  alkalis  to  a  brown  solution.  The 
alkaline,  best  ammoniacal,  solution  dyes  unmordanted  cotton  a  fine 
Bismark-brown,  fast  to  soap,  excelling  many  aniline  colours,  and 
equalling  chryso'idine  ;  the  depth  of  shade  is  considerable  and  can  be 
worked  to  a  great  intensity.  Neither  the  colour  nor  the  fastness  is 
increased  by  mordanting  with  alumina  or  potassium  antimony  tartrate. 
This  dye  has  little  affinity  for  wool,  mordanted  or  unmordanted. 
In  acid  solutions  it  does  not  dye.  D.  A.  L. 

Pyridine  and  Piperidine  Bases  formed  from  Acetone  and 
Aldehyde-ammonia.  By  E.  Durkopf  (Ber.,  21,  2713—2718). — 
When  aldehyde-ammonia  and  acetone  are  heated  together  at  200°  for 
9  to  10  hours,  a  secondary  and  tertiary  base  are  obtained,  and  can  be 
separated  by  treating  the  mixture  of  their  hydrochlorides  with  sodium 
nitrite.  The  tertiary  base  is  symmetrical  trimethylpyridine  ;  it  boils 
at  167 — 168°,  and  yields  a  copollidine  (see  below)  when  reduced  with 
sodium  and  alcohol.  The  aurochloride  melts  at  106°  with  previous 
softening  (compare  Mohler,  Ber.,  21,  1011).  The  secondary  base  is 
a  copellidine,  CsHnN.  The  platinochloride  decomposes  at  242 — 244° 
(compare  Jaeckle,  this  vol.,  p.  1103).  F.  S.  K. 

Action  of  Ethyl  Acetoacetate  on  Hexamethylenetetramine. 
By  P.  Geiess  and  O.  Harrow  (Ber.,  21,  2740— 2748).— When  a 
mixture  of  ethyl  acetoacetate  (20  grams)  and  hexamethylenetetramine 
(4  grams)  is  heated  at  170"",  a  small  quantity  of  ethyl  lutidinedi- 
carboxylate  is  formed,  but  the  chief  product  is  a  yellow,  amorphdus 
substance  ;  if,  however,  chloride  of  zinc  (20  grams)  is  added,  only 
small  quantities  of  the  amorphous  substance  are  formed,  and 
considerable  quantities  of  ethyl  lutidinedicarboxylate  (compare 
Engelmann,  Abstr.,  1886,  259)  and  ethyl  hydrolutidinedicarboxylate 
are  produced. 

Ethyl  hydrohitidinedicarhoxylate,  CoNHaMca'COOEt,  separates 
almost  completely  when  the  product  of  the  reaction  is  mixed  with  hot 
water,  the  cold  solution  filtered,  and  the  residue  extracted  with  boiling 
alcohol.  It  crystallises  in  anhydrous  needles  or  in  greenish -yellow, 
quadratic  plates,  melts  at  170°  with  previous  softening,  and  is  readily 
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soluble  in  chloroform,  but  only  very  sparingly  in  cold  alcohol  and  ether, 
and  almost  insoluble  in  boiling  water.  It  has  a  neutral  reaction,  and 
distils  with  considerable  decomposition.  When  treated  with  nitrous 
acid  in  alcoholic  solution,  or  when  dissolved  in  hot,  dilute  hydro- 
chloric acid,  it  is  converted  into  diethyl  lutidinedicarboxylate,  melting 
at  72°,  but  in  the  latter  reaction,  as  a  rule,  a  considerable  quantity  of 
monethyl  lutidinedicarboxylate,  COOH'CoNHMes'COOEt  (compare 
Weiss,  Abstr.,  1886,  719)  is  also  formed.  F.  S.  K. 

Constitution  of  the  Parvoline  obtained  from  Propion- 
aldehyde-ammonia  and  Paraldehyde.  By  E.  Durkopf  and 
M.  ScHLAUGK  (Ber  ,  21,  2707 — 2708). — The  pyridinecarboxylic  acid 
which  the  authors  obtained  by  oxidising  parvoline  (compare  this  vol., 
p.  607)  is  identical  with  carbodinicotinic  acid  (Weber,  Abstr.,  1887, 
1117).  It  melts  at  315°  as  the  average  of  several  observations, 
crystallises  with  2  mols.  H3O,  and  is  converted  into  dinicotinic  acid 
when  heated  at  150°.  F.  S.  K. 

Piperidine  Dyes.  By  B.  Lachowicz  (Monatsh.,  9,  505 — 509). — 
When  piperidine  is  added  to  quinone  dissolved  in  alcohol,  a  reddish- 
brown  solution  is  obtained,  from  which  a  dye,  dvpiperyj quinone, 
C6H202(C5HioN)2,  separates  in  thick,  reddish-violet  prisms.  It 
melts  at  178°,  is  insoluble  in  water,  but  dissolves  in  alcohol  and 
dilute  hydrochloric  acid.  Its  mode  of  formation  is  shown  by  the 
equation  SCeH^Oa  +  2C5HnN  =  C6H202(C5H,oN)2  +  2C6H4(OH)2. 
Digestion  with  strong  hydrochloric  acid  converts  it  into  dihydroxy- 
quinone  and  piperidine  hydrochloride. 

Dipiperylquinone  is  analogous  in  constitution  to  the  compound 
obtained  by  Mylius  (Abstr.,  1885,  804)  from  the  interaction  of 
dimethylamine  and  quinone,  but  the  mode  of  formation  is  altogether 
different  ;  in  the  latter  case,  oxidation  is  brought  about  by 
atmospheric  oxygen,  whereas  in  the  production  of  dipiperylquinone 
by  the  above  method  oxidation  takes  place  at  the  expense  of  a 
portion  of  the  quinone  present.  Dipiperylquinone  may,  however,  be 
readily  obtained  by  a  process  identical  with  that  used  by  Mylius, 
namely,  by  exposing  mixtures  of  quinol  and  piperidine  to  the  action 
of  atmospheric  oxygen.  Piperidine  forms  djes  with  toluquinone, 
naphthaquinonCj  and  phenanthraquinone,  but  the  reaction  does  not 
take  place  nearly  so  readily  as  with  quinone,  nor  has  the  author  yet 
been  able  to  obtain  the  compounds  in  a  pure  condition. 

G.  T.  M. 

Furfurethenepyridine.     By  E.  Merck  (Ber.,  21,  2709—2712).— 

Furfurethenepyridine,    ^htj.q  _^C-CH!CH*C5NH4,  is  formed  when 

a  mixture  of  furfuraldehyde  and  a-picoline  is  heated  at  160 — 170° 
with  a  small  quantity  of  zinc  chloride.  The  yield  is  about  10  per  cent, 
of  the  picoline  employed.  It  crystallises  from  water  in  white  needles, 
quickly  blackens  on  exposure  to  the  air,  and  is  readily  soluble  in 
alcohol  and  ether,  but  almost  insoluble  in  water.  The  freshly  distilled 
base  has  a  slight  but  characteristic  odour,  and  melts  at  51 — 53°.  The 
mercnrochloride,    CnHgNOjHHgCla,    crystallises    in    yellow     needles, 
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and  melts  at  133°.  The  platinochloride,  (CnH9NO)2,H2PtCl6  +  2H2O, 
crystallises  in  microscopic,  reddish-yellow  needles  melting  at  155° 
with  decomposition.  The  picrate,  CnHgNOjCeHsNaO?,  crystallises  in 
yellow  needles  and  melts  at  lb5 — 190°.  The  aurochloride  is  reddish- 
brown. 

Furfurethanepiperidine,  ^^nu-.f)  _^C'CU2*CH2*C6HioN,  obtained  by 

reducing  the  preceding  compound  with  sodium  and  alcohol,  is  a 
strongly  alkaline  liquid  with  a  marked  piperidine-like  odour.  It  boils 
at  245—247°.  The  hydrochloride,  CuHi:NO,HCl,  melting  at  145— 
148°,  the  hy drab r amide,  melting  at  188 — 135°,  and  the  hydriodide, 
melting  at  llU — 121°,  are  crystalline.     The  base  is  a  powerful  poison. 

F.  S.  K. 

Alkaloids  from  Cod-liver  Oil.  By  A.  Gautiee  and  L.  Motjrgues 
(Gompt.  rend.,  107, 110—112,  and  254— 257).— Pale  or  fawn-coloured 
oil  from  Norway  or  Sweden  is  treated  with  its  own  volume  of 
alcohol  of  33°  containing  4  grams  of  oxalic  acid  per  litre.  The 
alcohol  is  separated,  saturated  almost  exactly  with  calcium  oxide, 
filtered,  and  distilled  in  a  vacuum  at  45°.  The  product  is  digested 
with  calcium  carbonate,  neutralised  with  lime-water,  evaporated  to 
dryness  in  a  vacuum,  and  the  residue  extracted  with  alcohol  of  90°. 
The  alkaloids  are  purified  in  the  usual  manner ;  the  yield  is  0'35  to 
0"5  gram  per  kilo. 

The  fraction  boiling  at  87 — 90°  consists  of  butylamine  ;  at  96 — 98°, 
amylamine  ;  just  below  100°,  hexylamine  ;  at  198 — 200",  a  new  base, 
hydrolutidine.  The  non- volatile  residue  contains  a  new  base,  aselline, 
the  hydrochloride  of  which  is  insoluble,  and  a  second,  morrkuine, 
which  forms  a  soluble,  crystallisable  platinochloride.  Cod-liver  oil 
also  contains  a  small  quantity  of  lecithin  and  a  peculiar  crystallisable 
nitrogenous  acid,  gaduinic  acid. 

Butylamine  has  distinct  toxic  properties,  and  in  small  doses 
increases  the  activity  of  the  functions  of  the  skin  and  the  kidneys. 
Larger  quantities  produce  fatigue,  stupor,  and  vomiting.  The 
isoamylamine,  which  constitutes  about  one-third  of  the  total  volatile 
bases,  is  identical  with  the  isoamylamine  obtained  by  the  action 
of  potassium  hydroxide  on  isoamylcarbimide.  It  exerts  a  powerful 
physiological  action,  4  mgrms.  of  the  hydrochloride  having  killed 
a  greenfinch  in  three  minutes.  In  small  doses,  it  excites  reflex 
action,  and  the  urinary  secretions ;  in  large  doses,  it  produces  general 
tremor,  well-marked  convulsions,  and  death.  Hexylamine,  which  is 
present  in  very  much  lower  proportion,  produces  similar  effects  but  is 
much  less  powerfully  toxic. 

The  fraction  of  the  bases  which  boils  at  198 — 200°  under  a  pressure 
of  770  mm.  consists  of  dihydrolutidine,  C7HnN,  a  colourless,  oily, 
strongly  alkaline  and  caustic  liquid ;  it  boils  at  199°  under  normal 
pressure,  and  its  vapour-density  at  299°  =  3'3.  When  exposed  to  air  it 
absorbs  carbonic  anhydride,  becomes  viscous,  and  darkens  in  colour. 
The  hydrochloride  crystallises  in  confused  needles  which  seem  to 
belong  to  the  rhombic  system.  The  nitrate,  like  the  nitrates  of 
hydropyridic  bases,  reduces  a  solution  of  silver  nitrate.  The  sulphate 
crystallises  in  stellate  groups  of  deliquescent  needles.     All  these  salts 
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have  a  bitter  taste.  The  platinochloride  is  only  slightly  soluble,  and 
crystallises  from  a  hot  solution  in  canary-yellow  lozenge-shaped 
lamellae.  When  boiled  with  a  lar^e  quantity  of  water,  it  loses  hydrogen 
chloride,  and  is  converted  into  a  modified  salt,  (C7HjiNCl)2,PtCl2, 
which  is  much  less  soluble  than  the  original  compound,  and  forms 
confused  crystals  of  a  paler  colour.  The  aurochlonde  crystallises  in 
needles  or  plates,  and  is  somewhat  stable  even  when  heated. 

The  methiodide  forms  readily  at  the  ordinary  temperature  with 
development  of  heat,  and  crystallises  in  colourless  needles  which 
dissolve  in  water  or  alcohol,  and  have  a  disagreable  and  somewhat 
nauseous  odour.  With  potassium  hydroxide,  it  yields  dihydromethyl- 
lutidine,  a  colourless,  strongly  alkaline  aromatic  oil.  When  dihydro- 
lutidine  is  boiled  with  potassium  permanganate,  an  aromatic  odour 
resembling  that  of  coumarin  is  observed,  and  this  points  to  the 
intermediate  formation  of  a  compound  containing  the  aldehyde-group. 
Oxidation  is  completed  in  a  sealed  tube  at  10U°,  and  the  product  is 
metbylpyridinecaiboxylic  acid,  CsNHgMe'COOH.  Tt  follows  that 
the  dihydrolutidine  is  dihydrodimethy [pyridine,  C5NH5Me2. 

Dihydrolutidine  is  moderately  poisonous,  and  in  small  doses 
reduces  the  general  sensibility.  Larger  doses  produce  tremor, 
especially  of  the  head  ;  depression,  with  alternating  periods  of  intense 
excitement  and  paralysis  of  the  lower  members,  ending  in  death. 

C.  H.  B. 

Narcotine.  (Part  II.)  By  W.  Roser  (.4m?aZm,  247,  167—177). 
— Methyl  iodide  unites  with  narcotine,  forming  narcotine  meth- 
iodide, an  oily  liquid.  Narcotine  metho-chloride  and  the  platino- 
chloride are  crystalline.  On  the  addition  of  sodium  hydroxide  to 
narcotine  metho-chloride,  narcotine  methyl  hydroxide  is  precipitated, 
but  this  compound  soon  changes  into  pseudonarceine,  C23H27NO8,  and 
the  transformation  is  greatly  facilitated  by  exposure  to  steam.  A 
careful  examination  of  pseudonarceine  and  its  derivatives  brings  the 
author  to  the  conclusion  that  this  substance  is  identical  with  narceine. 
The  formation  of  pseudonarceine  from  narcotine  methyl  hydroxide  is 
represented  by  the  following  equation:  C22H23N07,CH3'OH  +  3H2O 

=    C23H27N08,3H20.  W.    C.    W. 

Conversion  of  Hyoscyamine  into  Atropine  by  Bases. 
Action  ot  Mass,  By  W.  Will  and  G  Bredig  (Ber.,  21,  2777— 
2797  ;  compare  Will,  this  vol.,  p.  855). — The  authors  investigated  the 
action  of  soda  on  a  solution  of  hyoscyamine  containing  6'6667  grams 
in  lUO  c.c,  and  on  a  solution  of  twice  this  concentration.  The  results, 
which  are  given  in  tabular  and  diagrammatic  form,  show  that  in  the 
same  time  the  rotatory  power  of  the  more  concentrated  solution  is 
diminished  twice  as  much  as  that  of  the  more  dilute  solution.  The 
action  of  the  soda  is,  therefore,  a  catalytic  action. 

Tables  are  also  given  showing  that  to  produce  a  certain  decrease  in 
the  rotatory  power  of  a  solution  containing  a  given  quantity  of 
hyoscyamine,  a  definite  volume  of  normal  soda  takes  four  times  as 
long  as  the  same  volume  of  a  solution  containing  four  times  as 
much  soda.  The  results  obtained  with  dimethylamine  show  that  the 
action  of  this  base  is  quite  similar  to  that  of  soda. 
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The  decrease  in  the  rotatory  power  of  solutions  containing  the 
same  quantity  ot  hyoscyamine,  under  the  influence  of  soda,  potash, 
tetramethylanimonium  hydroxide,  dimethylamine,  and  ammonia,  of 
dilferent  concentrations,  is  given  in  tabular  form,  and  shows  that 
ammonia  and  dimethylamine  act  much  more  slowly  than  the  other 
three  bases. 

From  the  observed  final  rotatory  power  of  solutions  of  hyoscyamine 
under  the  influence  of  soda,  potash,  and  tetramethylanimonium  hydr- 
oxide, based  on  the  assumption  that  the  hyoscyamine  has  been  com- 
pletely converted  into  atropine,  the  specific  rotatory  power  of  the 
latter  is  [a]©  =  —  ISO. 

When  the  conversion  of  hyoscyamine  into  atropine  is  almost  com- 
plete, a  small  quantity  of  the  latter  is  decomposed  into  tropine  and 
tropic  acid  ;  owing  to  this  secondary  reaction  the  relative  values  of 
the  velocity  constants  are  increased  in  the  case  of  soda,  potash,  and 
tetramethylammonium  hydroxide,  and  decreased  in  the  case  of  ammonia 
and  dimetlaylamine. 

The  authors  intend  to  try  and  measure  the  action  constants  of  bases 
by  a  more  complete  study  of  this  phenomenon.  Sodium  carbonate 
converts  hyoscyamine  into  atropine,  but  ammonia  has  the  slowest 
action  of  all  the  bases  experimented  with.  F.   S.  K. 

Tetanine  and  Mytilotoxine.  By  L.  Brteger  (Chem.  Gentr., 
1888,  1007,  from  Arch,  patliol.  Anat.,  112,  549— 551).— The  hydro- 
chlorides of  these  bases  decompose  gradually,  and  lose  their  toxic 
properties.  The  product  of  decomposition  of  the  tetanine  hydro- 
chloride gave  a  platinochloride  of  the  formula  C6Hi3N^03,H2PtCl6. 
Mytilotoxine  is  best  preserved  in  the  form  of  aurochloride. 

J.  W.  L. 

Anagyrine.  By  E.  Hardy  and  N.  Gallois  {Compt.  rend.,  107, 
247 — 24^). — The  authors  discovered  anagyrine  in  1885  (Compt.  rend. 
SoG.  Biol.,  1885,  391)  two  years  before  Reale's  description  of  the 
alkaloid  {Gazzetta,  1887,  385). 

The  seeds  of  Anagyris  fobtida  are  macerated  with  cold  water,  treated 
with  basic  lead  acetate,  the  lead  removed  by  hydrogen  sulphide,  and 
the  filtrate  concentrated  and  mixed  with  mercuric  chloride,  which 
precipitates  the  anagyrine.  The  precipitate  is  decomposed  by 
hydrogen  sulphide,  and  the  concentrated  filtrate  saturated  with 
sodium  carbonate  and  agitated  with  chloroform,  the  chloroform  solu- 
tion being  afterwards  agitated  with  hydrochloric  acid,  from  which 
the  hydrochloride  crystallises  on  evaporation. 

Anagyrine,  CuHiftN202,  is  a  yellowish,  amorphous  substance  which 
dissolves  in  water,  alcohol,  or  ether,  and  softens  and  becomes  viscous 
when  exposed  to  the  air.  Its  solutions  give  a  white  precipitate  with 
potassium  mercuriodide,  a  brown  precipitate  with  iodine  solution, 
and  the  usual  general  reactions  for  alkaloids.  With  acids,  it  forms 
salts  which,  contrary  to  the  statement  of  Reale,  crystallise  readily. 

Anagyrine  hydrochloride,  CuHi8N202,HCl  +  4H2O,  forms  white, 
rectangular  tables  belonging  to  the  rhombic  system,  does  not  alter 
when  exposed  to  air,  and  dissolves  very  readily  in  water  or  chloroform, 
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but  is  less  soluble  in  alcohol,  and  only  slightly  soluble  in  ether.  The 
crystals  become  anhydrous  at  125°.  The  rotatory  power  of  the 
hydrochloride  is  [ajo  =  -—ll^".     The  aurochloride, 

Ci4H,eN202,HAuCl4, 

forms  at  first  a  yellow,  amorphous  precipitate,  but  this  rapidly  becomes 
crystalline.  The  platinuchloride,  CuHisN'aOzjHzPtCls,  separates  in 
crystalline  tufts.  All  these  salts  were  analysed,  and  the  composition 
of  the  alkaloid  was  thus  definitely  determined. 

Anagyrine  has  a  moderate  toxic  action.  In  warm-blooded  animals 
it  produces  vomiting,  coldness,  and  tremor,  slackening  of  the  respi- 
ratory movements,  and  finally  stoppage  of  respiration  and  circulation. 
When  administered  to  a  frog,  the  abolition  of  muscular  movements  is 
very  remarkable  ;  the  motions  of  the  heart  persist  long  after  all 
other  movements  have  ceased.  C.  H.  B. 

Constitution  of  Spongin.  By  P.  Zalocostas  (Compt.  rend.,  107, 
252 — 254). — The  organic  matter  of  sponges,  previously  treated  with 
hydrochloric  acid  and  with  benzene,  was  heated  in  sealed  tubes  with 
a  solution  of  barium  hydroxide  as  in  Schutzenberger's  experiments 
with  proteids.  The  products  are  ammonia,  carbonic  anhydride,  acetic 
acid,  oxalic  acid,  and  a  mixture  of  solid  nitrogenous  bases,  namely, 
leucine,  butalanine,  glycalanine,  traces  of  tyrosin,  and  a  hydroproteic 
acid  or  hydrate  of  leuceine.  The  ammoniacal  nitrogen  is  equivalent 
to  one-fourth  of  the  total  nitrogen,  and  2  mols,  of  ammonia  are  formed 
for  each  molecule  of  carbonic  anhydride.  The  number  of  molecules 
of  water  assimilated  is  equivalent  to  the  number  of  atoms  of  nitrogen 
in  the  original  compound.  In  the  solid  products,  the  ratio  of  carbon- 
atoms  to  hydrogen-atoms  is  1  :  2,  and  that  of  nitrogen  to  oxygen 
1  :  2'66.  It  follows  from  these  results  that  spongin  is  closely  related 
to  the  collagenous  proteids.  C.  H.  B. 

Peptonic  Fermentation  of  Meat.  By  V.  Maecano  (Compt  rend., 
107,  117 — 119). — If  chopped  flesh  is  mixed  with  the  juice  and  tissues 
of  the  agave  or  American  aloe,  the  solution  of  the  fibrin  is  complete  in 
five  to  six  hours,  and  the  yield  of  peptone  is  about  20  per  cent.  (Compare 
Abstr.,  1885,  ]  81.)  If  the  chopped  and  squeezed  flesh  is  mixed  with  the 
tissues  and  juice  of  the  plant  without  addition  of  water  and  kept  at  35°, 
it  swells  up,  but  little  peptone  is  formed.  The  magma  thus  produced 
is  mixed  with  water  and  heated  to  70°,  when  it  liquefies  immediately 
and  yields  a  highly  concentrated  solution  of  peptone.  It  would  seem 
that  a  pepsin  is  formed  and  unites  with  the  fibrin,  producing  a  com- 
pound which  is  insoluble  at  35°  but  dissolves  readily  in  water  at  70°. 

Equal  quantities  of  flesh  were  mixed  with  fresh  agave  tissue  and 
with  some  of  the  same  tissue  after  boiling  with  water.  The  forma- 
tion of  peptone  was  much  greater  in  the  first  case,  and  hence  it 
follows  that  the  peptonising  power  resides  mainly  in  the  living 
vegetable  cell. 

This  process  is  employed  successfully  on  a  large  scale  for  the 
manufacture  of  peptone.  C.  H.  B. 
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Feeding  of  Calves  and  Pigs.  By  N".  J.  Fjord  (Bied.  Cevtr., 
1888,  590 — 601). — Experiments  made  with  calves  and  pigs  on  tbe 
relative  value  of  skim-milk  obtained  by  centrifugal  separators  and  by 
tbe  Holstein  tub  method,  the  former  containing  0"15  per  cent,  of  fafc 
and  the  latter  0'6  per  cent.,  showed  that  the  latter  kind  gave  a  slightly 
larger  increase  in  weight  in  a  given  time,  but  that  the  money  value 
of  this  increase  was  only  about  one- fifth  of  that  of  the  butter  fat 
sacrificed. 

Some  experiments  with  pigs  on  the  relative  feeding  values  of  com, 
skim-milk,  and  whey,  and  on  other  points,  led  to  the  following  con- 
clusions : — 

1.  The  opinion  that  pigs  make  better  use  of  their  food  when  it  is 
largely  diluted  with  water  was  not  confirmed  ;  the  differences  in  increase 
obtained  being  either  unimportant  or  to  the  disadvantage  of  dilution. 
2.  Although  confining  pigs  produced  more  increase  than  allowing 
them  to  run  in  the  sty-yard,  yet  the  author  thinks  it  may  cause  dis- 
ease. 3.  12  parts  by  weight  of  whey,  6  parts  of  skim-milk,  1  part  of 
bruised  barley,  and  1  part  of  bruised  rye  are  of  approximately  equal 
feeding  value. 

These  conclusions  were  deduced  from  the  average  increase  in 
weight  in  equal  times.  In  the  experiments  for  conclusion  3,  on 
slaughtering  the  pigs  the  amount  of  offal  and  the  thickness  of  the  fat 
were  determined,  and  the  pigs  were  classified  by  experts  according  to 
their  quality,  and  the  results  bore  out  fairly  well  the  statement  given 
above. 

H.  Nathorst,  remarking  on  the  above  experiments,  states  that  the 
equivalency  of  the  foods  mentioned  is  not  of  universal  application  (as 
Fjord  too  observes),  for  the  substitution  of  one  food  for  another  may 
materially  alter  the  albuminoid  ratio  of  the  diet.  H.  H.  R. 

Influence  of  Fodder  on  the  Production  of  Lean  and  Fat 
in  Pigs.  By  Henry  {Bied.  Gentr.,  1888,  606— 609).— Six  pigs  of  100 
days  old,  and  from  the  same  litter,  were  selected  and  divided  into  two 
equal  lots.  Set  1  received  a  diet  of  1  part  by  weight  of  dried  blood, 
6  parts  of  bran,  and  14  parts  of  skim-milk.  Set  II  received  an  un- 
limited amount  of  maize  meal.  The  albuminoid  ratio  of  the  diet  of 
set  1  was  1  :  2,  and  of  that  of  set  2  was  1  :  7  or  8.  At  the  end  of 
136  days  from  the  commencement  of  the  experiment,  the  pigs  were 
slaughtered  and  the  weights  of  different  parts  were  determined.  The 
weights  obtained  for  set  I  in  every  case,  except  as  regards  fat, 
exceeded  those  for  set  II;  the  live  weights  were  19  per  cent,  greater 
for  set  I  than  for  set  II,  the  carcases  21,  the  kidneys  42,  the  spleens 
33,  the  livers  32,  the  blood  59,  the  hair  and  skins  36,  the  large 
muscles  of  the  back  {Ilia  spinalis)  64,  the  two  muscles  of  the  body 
cavity  {Psoas  magnus)  38,  and  the  bones  23  per  cent,  greater.  In 
set  I,  38  per  cent,  of  the  bodies,  excluding  bones,  was  fat ;  in  set  II 


1320  ABSTRACTS   OF   CHEMICAL   PAPERS. 

46  per  cent,  of  fat  was  present.  The  strength  of  the  thigh  bones 
was  deteiTTiined  by  a  specially  constructed  machine,  and  was  found  to 
be  62  per  cent,  greater  for  set  I  than  for  set  II,  From  these  re.<-nlts 
the  author  infers  that  by  varying  the  feeding,  fat  or  lean  can  be  pro- 
duced at  will,  and  also  that  feeding  exclusively  with  maize  or  other 
foods  over  rich  in  carbohydrates  affects  the  whole  organism  unfavour- 
ably, and  so  may  be  dangerous  if  the  animals  are  used  for  breeding. 

H.  H.  R. 

Cutaneous  Excretion   of  Albumin   by  the    Horse.     By  A. 

Leclerc  (Compt.  re7id.,  107,  128 — 126). — The  white  secretion 
frequently  observed  on  a  horse  which  has  perspired,  yields  an 
opalescent  solution,  which  always  contains  albumin,  alkaline  chlo- 
rides, ammonium  salts,  urea,  and  one  or  more  nitrogenous  organic 
compounds.  On  four  consecutive  days,  a  horse  which  perspired 
freely  excreted  10'308,  5*558,  4"237,  and  5*596  grams  of  albumin 
respectively.  Another  horse,  which  perspired  much  less  readily, 
excreted  on  four  consecutive  days  8*605,  2*701,  2690,  and  4*114  grams 
of  albumin.  It  is  evident  that  the  loss  of  albuminoid  and  other 
nitrogen  in  this  manner  must  be  taken  into  account  in  all  considera- 
tions of  the  circulation  of  nitrogen. 

The  dried  perspiration  forms  a  wbite  deposit  which  has  usually 
been  regarded  as  epithelial  debris.  The  latter,  however,  is  present 
in  very  small  proportion,  and  the  substance  consists  mainly  of  salts 
and  albumin  which  is  still  completely  soluble  in  water. 

C.  H.  B. 

Mean  Composition  of  Normal  Urine.  By  Yvon  and  Bkrlioz 
(Lancet,  2,  1888,  629,  from  Rev.  Med.,  8,  713— 718).— A  series  of  tables 
of  the  analysis  of  normal  urine  are  given.  The  observations  are  very 
numerous,  and  were  made  on  healthy  adults,  male  and  female.  The 
present  results  are  contrasted  with  those  of  other  authors,  and  in  each 
case  the  maxima  and  minima  as  well  as  the  means  are  given.  The 
latter  are  summarised  thus  : — 

Male.  Female. 

Volume  per  diem    1360  c.c.  1100  c.c. 

Specific  gravity 1*0225  1*0215 

Urea  (per  litre) 21*5  gram  19*0  gram 

,,     (per  diem) 26*5     „  20*5     „ 

Uric  acid  (per  litre)   0*5     ,,  0*55  „ 

,,         (per  diem) 06     ,,  0*57  „ 

Phosphoric  acid  (per  litre).     2*5     „  2"4     ,, 

„  (per  diem)     3*2     ,,  2*6     ,, 

Thus,  with  the  exception  of  uric  acid,  the  amounts  are  higher  on 
each  head  among  males  than  among  females ;  but  with  uric  acid,  the 
quantities  eliminated  in  the  24  hours  are  almost  precisely  the  same 
for  the  two  sexes.  The  authors  desire  to  correct,  as  resulting  from 
these  observations,  the  proportionate  quantities  of  urea  and  uric  acid 
given  in  their  Manual  of  Urinary  Analysis,  which  should  be  as 
40  :  1  instead  of  30  :  1,  and  of  urea  and  phosphoric  acid,  which 
should  be  as  8  :  1  instead  of  10  :  1.  W.  D.  H. 
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Secretion  of  Urine  when  Pressure  is  exerted  on  the  Urinary- 
Canals.  By  R.  LI;piNE  and  E.  Porteret  {Goynpt.  rend.,  107,  74 — 
^^). — The  experiments  were  made  with  dogs.  A  canula  was  placed 
in  each  ureter,  and  from  one  of  these  the  urine  was  allowed  to 
escape  freely,  the  other  being  attached  to  an  india-rubber  tube.  In 
the  second  case,  the  urine  escaped  from  the  free  end  of  the  tube, 
and  by  raising  this,  a  back  pressure  was  produced  by  the  accumu- 
lation of  urine  in  the  tube,  the  pressure  being  measured  of  course 
by  the  height  of  the  column  of  liquid.  By  operating  in  this  manner, 
it  was  possible  to  collect  and  analyse  the  urine  secreted  at  the  same 
time  by  each  kidney,  the  one  being  under  pressure  whilst  the  other 
was  under  normal  conditions. 

The  quantity  of  urine  secreted  under  pressure  varies  greatly  in 
different  animals.  In  some  cases,  the  secretion  is  almost  stopped, 
whilst  in  others  it  is  only  slightly  reduced.  In  these  experiments,  the 
secretion  was  accelerated  by  the  intra-venous  injection  of  a  5  per 
cent,  solution  of  sodium  chloride.  The  quantity  of  urine  secreted 
has  no  relation  to  the  pressure.  Under  feeble  pressure  ;  it  would  seem 
that  the  quantity  of  urea  diminishes  in  somewhat  greater  proportion 
than  the  volume  of  urine,  whilst  with  a  pressure  of  45  cm.  the  volume 
of  urine  diminishes  to  a  much  greater  extent  than  the  quantity  of 
urea.  As  a  rule,  the  inorganic  salts  vary  in  the  same  ratio  as  the 
volume  of  urine,  but  under  feeble  pressure  the  ratio  of  chlorides  is 
higher  than  that  of  other  salts,  whilst  under  higher  pressure  the  re- 
verse is  the  case.  The  proportion  of  phosphates  also  diminishes 
under  pressure.  When  sugar  is  injected  into  the  veins,  the  quantity 
in  the  urine  varies  directly  as  the  volume  of  the  latter.  The  urine 
excreted  under  pressure  is  really  the  resultant  of  a  double  process  of 
secretion  and  resorption.  C.  H.  B. 

Paralactic  Acid  in  the  Urine  of  Soldiers  after  a  Forced 
March.  By  G.  Colasanti  and  R.  Moscatelli  {Gazzetta,  17,  548 — 
557). — Although  it  has  long  been  known  that  the  ordinary  optically 
inactive  lactic  acid  occurs  in  urine  both  normal  and  pathological,  the 
presence  of  paralactic  acid,  the  other  ethylidcnelactic  acid,  in  normal 
urine  has  never  been  decisively  proved ;  it  has,  however,  been  stated 
to  exist  in  some  pathological  urines.  The  author  has  operated  on 
comparatively  large  quantities  of  fresh  urine  collected  after  forced 
marches  of  20  to  25  kilometres,  and  has  conclusively  proved  the 
presence  of  paralactic  acid  in  it.  The  urine,  as  soon  as  collected, 
was  evaporated  on  the  water-bath  to  a  syrupy  consistence,  and  the 
acid  converted  into  the  zinc  salt  by  treatment  with  zinc  carbonate" in 
the  way  recommended  by  Salkowski.  The  crude  zinc  salt  was 
repeatedly  washed  with  absolute  alcohol,  to  remove  a  brown  resinous 
substance,  and  then  repeatedly  crystallised.  By  spontaneous  evapora- 
tion, it  was  obtained  as  a  mass  of  colourless,  brilliant,  microscopic, 
prismatic  crystals  of  the  composition  of  zinc  paralactate, 

CeHioZnOe  +  2H2O, 

agreeing  in  all  its  properties  with  the  salt  described  by  Wislicenus. 
This  proves  beyond  doubt  that  the  acid  which  Du  Bois  Reymond 
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has  shown  to  be  produced  in  muscle  when  in  activity  enters  into  the 
circulation ;  a  part  is  oxidised  to  carbonic  anhydride  and  water,  as 
Spiro  has  recently  proved  experimentally,  and  a  part  passes  through 
the  kidneys  unaltered,  and  is  excreted  with  the  urine. 

C.  E.  G. 

Behaviour  of   Urine   after  Ingestion  of  Naphthalene.    By 

Edlefsen  (Ghem.  Gentr.^  1888,  1007,  from  Gentr.  Klin.  Med.,  9, 
Beil.,  90 — 92). — Fresh  urine  after  the  use  of  naphthalene,  gives  a  blue 
flourescence  when  treated  with  ammonia  or  soda.  When  treated  with 
bleaching  powder  and  hydrochloric  acid,  it  gives  the  red  /3-naphtha- 
quinone  reaction.  Fischer's  reaction  with  diazoamido benzene  also 
shows  the  presence  of  ^-naphthol.  The  urine  becomes  cherry-red  on 
standing  for  several  days  with  acetic  acid.  Under  these  latter 
circumstances,  the  phenol  test  may  also  be  successfully  applied. 

J.  W.  L. 

Excretion  of  Uric  Acid.  By  A.  Haig  (J.  Phjsiol,  8,  211— 
217,  Medico-Ghirurg.  Trans.,  71,  125—138,  and  283— 295).— The  ad- 
ministration  of  acids  diminishes  the  relative  amount  of  uric  acid 
excreted,  and  that  of  alkalis  increases  it :  as  an  instance,  in  one  case 
the  normal  proportion  of  uric  acid  to  urea  was  1  :  35.  After  a  few 
doses  of  4  grams  of  citric  acid,  the  relation  was  1  :  41  ;  after  similar 
doses  of  potassium  citrate,  it  was  1 :  28.  In  these  cases,  there  is  not 
only  a  relative,  but  also  an  absolute  diminution  and  increase  in  the 
uric  acid  excreted.  The  excretion  of  uric  acid  is  much  affected  by 
the  digestion  of  food,  and  is  three  times  as  much  during  the  "  alkaline 
tide  "  as  at  other  periods :  a  large  part  of  this  increased  secretion 
must  be  regarded  as  a  washing  out  of  the  uric  acid  accumulated  in 
the  liver  and  spleen  in  the  "  acid  tide "  periods  between  meals,  or 
during  sleep,  and  not  as  entirely  due  to  increased  formation  of  uric 
acid  during  digestion.  Certain  peculiar  forms  of  headache  most 
marked  during  the  strongest  "  alkaline  tide  "  as  during  the  digestion 
of  breakfast,  are  regarded  as  being  due  to  the  increased  amount  of 
uric  acid  in  the  circulation  during  that  period.  Such  headaches  may 
be  cured  by  a  dose  of  acid. 

Salicylic  acid,  however,  forms  an  important  exception  to  this  rule, 
for  while  it  increases  urinary  activity  it  does  not  in  any  way 
diminish  the  excretion  of  uric  acid ;  moreover,  acids  given  while 
salicylates  are  present  in  the  circulation  have  no  longer  the  power 
of  diminishing  the  excretion  of  uric  acid ;  excessive  excretion  of 
uric  acid  under  salicylates  is  not  accompanied  by  any  headache. 
Benzoates  do  not  act  in  the  same  way,  probably  because  hippuric 
acid  which  they  form  is  less  soluble  than  salicyluric  acid.  Both  uric 
and  salicyluric  acids  are  present  in  the  urine  passed  under  the  in- 
fluence of  salicylates ;  this  is  probably  due  to  the  salicylate  acting 
on  the  uric  acid  in  the  blood,  but  not  on  that  secreted  by  the  kidney 
itself.  In  these  experiments,  Haycraft's  method  of  estimating  uric 
acid  was  employed.  Salicyluric  acid  does  not  give  the  reactions  on 
which  this  process  depends. 

A  large  part  of  the  value  of  salicylates  in  uric  acid  diseases  is  due 
to  their  preventing  acids  from  causing  retention  of  uric  acid.     Some 


PHYSIOLOGlCATi  CHEMISTRY.  1323 

drugs  have  the  opposite  action,  and  cause  retention  of  uric  acid. 
Lead,  iron,  and  lithia  are  instances  of  these.  The  action  of  lead  in 
precipitating  an  attack  of  gout  is  well  known.  Iron  also  causes 
relapses  in  gout  and  does  harm  in  epilepsy  and  uric  acid  headache. 
On  the  other  hand,  salicylates  prevent  gout,  the  peculiar  headache  in 
question,  and  also  epilepsy.  This  and  certain  other  facts  not 
chemical  in  nature  seem  to  place  epilepsy  in  the  same  category  as 
gout,  and  it  is  considered  probable  that  epilepsy  is  really  an  uric  acid 
disease,  the  poison  (uric  acid)  acting  on  the  nerve-centres. 

W.  D.  H. 

Lactic  Acid  in  the  Urine  of  Cold-blooded  Animals  after 
Extirpation  of  the  Liver.  By  E.  Nebelthau  (Zeit.  Biol,  25, 
123— 136).— Minkowski  (Arch.  Exp.  Path.  Pharm.,  21,  41)  has 
shown  that  lactic  acid  is  present  in  the  urine  of  geese  from  which 
the  liver  has  been  removed,  and  absent  in  the  urine  of  healthy  geese. 
Marcuse  has  investigated  the  question  whether  the  same  holds  true 
for  the  cold-blooded  animals  (Pfluger^s  Archiv,  39,  425)  ;  he  found 
in  the  case  of  frogs  that  it  did.  He  used  as  a  test  for  lactic  acid 
Uffelmann's  colour  reaction  with  ferric  chloride  (Zeit.  Min.  Med..,  8, 
392)  ;  he  also  found  that  the  calcium  salt  prepared  from  the  acid  had 
a  percentage  of  water  of  crystallisation  corresponding  with  that  of 
calcium  lactate.  Marcuse's  experiments  not  being  considered  satis- 
factory, from  the  small  quantity  of  material  he  worked  with,  and 
Uffelmann's  test  being  not  wholly  characteristic  of  lactic  acid,  the 
present  research  was  undertaken.  Preliminary  experiments  with 
tortoises  proved  negative,  as  these  animals  secreted  no  urine  after  the 
operation.  Frogs  were  then  taken.  Some  hundreds  were  kept  in  a 
tank,  in  water;  the  increase  in  the  volume  of  the  water  was  taken 
as  being  due  to  the  urine  of  these  animals.  The  urine  thus  took 
several  weeks  to  collect,  and  putrefaction  was  prevented  by  the  use 
of  a  small  quantity  of  corrosive  sublimate.  The  liver  was  then 
removed,  and  the  urine  similarly  collected ;  by  this  method  many 
litres  of  frog's  urine  was  obtained. 

The  following  are  the  chief  analytical  facts  ascertained  with  regard 
to  the  urine  before  and  after  the  operation  : — 

Before  operation.  After  operation. 

Specific  gravity 1-0015       ^  1-0025 

Reaction faintly  acid  less  acid 

Total  solids    0-1062  per  cent.     0-140   per  cent. 

Ammonia 0-0054         „  00122       „ 

Chlorides 1 

Sulphates >  present  present 

Phosphates J 

Uric  acid absent  absent 

Urea present  absent 

Lactic  acid absent  absent 

The  method  adopted  in  the  case  of  lactic  acid  was  to  attempt  to 
prepare  zinc  lactate  ;  none  was  obtainable  in  either  case.  The  experi- 
ment was  repeated  using  a  different  method  of  collecting  the  urine; 
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this  time  it  was  simply  squeezed  several  times  daily  from  the  bladder 
of  the  animals.  In  this  way,  nearly  8  litres  were  obtained  (by  the 
previous  method  only  8  litres  were  obtained  between  the  operation 
and  the  death  of  the  animals).  From  this  quantity  collected  after 
the  operation  of  removal  of  the  liver,  0"1279  gram  of  a  zinc  salt 
was  obtained,  which  in  two  of  its  properties  resembled  paralactate  of 
zinc,  namely,  in  the  yellow  colour  it  gave  with  ferric  chloride,  and  in 
the  Isevorotatory  action  of  its  solution,  on  polarised  light.  The 
quantity  obtained  was  insufficient  to  make  trustworthy  estimations  of 
water  of  crystallisation,  and  the  crystalline  form  of  the  substance 
gave  no  very  conclusive  evidence.  W.  D.  H. 

Thiocyanic  Acid  in  the  Animal  Organism.     By  J.  Bruylants 

(/.  Pharm.  [5],  18,  104—107,  153—156).  The  identification  of  thio- 
cyanic acid  was  based  on  the  following  facts  :  When  an  aqueous  solution 
of  the  above  compound  is  treated  with  an  excess  of  hydrochloric  acid 
and  with  ether,  the  thiocyanic  acid  passes  completely  into  the  ether 
without  decomposition,  provided  not  too  much  be  present.  When  a 
thiocyanate  is  distilled  with  an  excess  of  a  strong  mineral  acid,  most 
of  the  thiocyanic  acid  passes  over  with  the  first  portions  of  the  distil- 
late. In  saliva  from  healthy  subjects,  the  amount  found  corresponded 
to  0'0963  gram  of  ammonium  thiocyanate  per  litre.  Human  urine 
averaged  0"0()27  gram  per  litre,  about  one-tenth  of  the  amount 
admitted  by  Gscheidlen,  and  one-fortieth  of  the  average  proposed  by 
Munck.  There  appears  to  be  no  definite  relation  between  the  amount 
found  in  saliva  and  the  amount  found  in  urine.  Horse's  urine  con- 
tains a  little  more  than  human  urine.  Cow's  urine  averages  0"0042 
gram  per  litre.  Defibrinated  cow's  blood  contnined  0"00075  gram 
per  litre.  Serum  from  cow's  blood  gave  0*0009  gram;  and  dried 
albumin  contained  0  0095  gram  per  kilo.  Cow's  bile  contained  O'Ol 
gram  per  litre.  Three  samples  of  cow's  milk  gave  respectively  O'OOOS, 
(r0024,  0*0016  gram  per  litre.  The  foregoing  results  show  that 
thiocyanic  acid  is  found  not  only  in  saliva,  but  in  most,  if  not  all, 
physiological  and  pathological  fluids.  It  is  difficult  to  think  that  this 
compound  is  formed  exclusively  in  the  saliva,  since  in  some  individuals 
this  secretion  has  only  contained  traces,  whilst  the  urine  contained 
relatively  large  amounts.  J.  T. 

Blood  Changes  in  Disease.  P.  W.  Latham  (Lancet,  2,  1888, 
751 — 756), — This  address  constituted  the  Harveian  oration  for  the 
present  year,  and  will  be  found  to  contain  many  suggestions  of  in- 
terest both  to  the  chemist  and  biologist.  Among  other  points,  it  is 
shown  how  it  is  possible  to  obtain  certain  of  the  poisonous  alkaloids 
or  ptomaines,  on  the  supposition  that  the  author's  theory  of  the  con- 
stitution of  albumin  is  correct.     (Abstr.,  1886,  635.)         W.  D.  H. 

Pernicious  Anaemia.  By  W.  Huntee  (Lancet,  2,  1888,  555 — 559, 
608 — 611,  654 — 648).  In  an  elaborate  research,  clinical,  microscopical, 
and  chemical,  into  the  pathology  of  the  obscure  disease  known  as 
pernicious  anaemia,  the  following  conclusions  are  drawn: — The  essen- 
tial pathological  feature  is  au  excessive  destruction  of  the  microscopic 
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elements  of  the  blood,  not  an  insufficient  formation  of  these.  The 
most  constant  change  is  a  large  excess  of  iron  in  the  liver,  which  afc 
once  distinguishes  pernicious  anaemia  post  mortem  from  all  other 
varieties  of  anaemia.  The  destruction  of  the  blood  differs  both  in  its 
nature  and  seat  from  that  found  in  malaria,  and  in  various  forms  of 
haemoglobinuria.  The  view  can  no  longer  be  held  that  the  occurrence 
of  haemoglobin  in  the  nrine  simply  depends  on  the  quantity  of  haemo- 
globin set' free;  on  the  contrary,  the  seat  of  the  destruction  and  the 
form,  assumed  by  the  haemoglobin  when  liberated  are  important  con- 
ditions regulating  the  presence  or  absence  of  that  substance  in  the 
nrine,  in  any  case  in  which  an  excessive  disintegration  of  corpuscles 
has  occurred.  In  paroxysmal  haemoglobinuria,  such  disintegration 
occurs  in  the  general  circulation,  and  is  due  to  a  rapid  dissolution  of 
the  red  corpuscles.  In  pernicious  aneemia,  however,  the  seat  of  the 
destruction  is  chiefly  the  portal  circulation,  more  especially  that 
portion  of  it  contained  within  the  spleen  and  the  liver,  and  the  de- 
struction is  effected  by  the  action  of  certain  poisonous  a^^ents  of  a 
cadaveric  nature  absorbed  from  the  intestinal  tract.  W.  D.  H. 

Physiological  Action  of  Iron.  By  Sftvortzofp  {Brit.  Med.  Jour.., 
2,  1888,  727,  from  VraUch,  1888,  561).— This  is  a  preliminary  note 
giving  the  results  of  experiments  on  dogs,  carried  out  with  the  view 
of  determining  the  action  of  iron  on  nitrogenous  metabolism  in  a 
healthy  organism.  The  following  are  the  conclusions  : — (1.)  Iron  has 
no  marked  influence  on  the  nitrogenous  metamorphosis  in  a  healthy 
system,  (2.)  On  the  internal  administration  of  iron  in  daily  doses, 
over  0*02  to  0*03  gram,  the  assimilation  of  the  nitrogenous  ingre- 
dients of  the  food  decreases,  although  but  slightly  (from  984  per 
cent,  before  the  experiment  to  97  per  cent,  during  it).  (3.)  After 
venesection,  the  assimilation  somewhat  increases,  both  on  the  adminis- 
tration of  iron  and  without  it.  (4.)  On  the  administration  of  iron 
with  food  after  venesection,  the  restoration  of  haemoglobin  proceeds 
more  rapidly  than  without  iron.  (5.)  The  same  holds  true  in  regard 
to  the  body's  weight.  W.  D.  H. 

Physiological  Action  of  Ulexine.  J.  R.  Bradford  (/.  Physiol., 
8,  79 — 85). — Ulexine  is  an  alkaloid  originally  prepared  by  Gerrard 
from  the  seeds  of  the  common  gorse  (Ulex  Europoeus).  The  hydro- 
bromide  was  used,  since  this  salt  crystallises  more  readily  than  any 
other,  and  so  may  be  obtained  in  a  greater  degree  of  purity.  It  was 
found  to  have  a  powerful  and  wide-spread  action,  being  a  nerve  ai;d 
muscle  poison,  a  respiratory  poison  raising  arterial  tension,  and  pro- 
ducing diuresis.  The  paralysis  of  respiration  is  produced  by  the 
smallest  doses,  and  is  apparently  the  most  important  action  of  the 
drug.  W.  D.  H. 

Albumose,  Peptone,  and  Neurine  as  Pyrexial  Agents.  By 
I.  Ott  and  C.  Collmar  (/.  Physiol.,  8,  218—228). — The  various 
albumoses  as  prepared  by  Kiihne  and  Chittenden,  peptone,  papain 
(probably  from  the  fact  that  it  consists  largely  of  an  albumose), 
neurine,  and  commercial  trypsin  (which  also  contains   products   of 
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digestion),  all  cause  in  cats  and  rabbits  a  rise  of  temperature  or  fever. 
Calorimetric  observations  show  also  an  increase  in  heat  production. 
The  fever  reaches  its  height  about  two  hours  after  the  injection  of  the 
substance  into  the  jugular  vein.  This,  however,  does  not  occur  in 
curarised  animals.  Pfliiger  has  shown  that  curare  paralyses  the 
thermic  nerve-fibres,  and  so  the  action  of  these  substances  is  pro- 
bably primarily  on  the  nervous  system.  W.  D.  H. 

Toxic  Effects  of  Albuminous  Urine.  By  J.  Teissier  and  G. 
RoQUE  (Gompt.  rend.,  107,  272 — 275). — In  some  cases,  an  increase  in 
the  toxic  effect  of  urine  affords  valuable  evidence  of  increased  gravity 
in  the  condition  of  the  patient,  but  this  does  not  always  hold  good, 
especially  in  cases  of  nephritis.  Albuminous  urine  secreted  during 
sleep  is  more  poisonous  than  that  secreted  when  awake,  whilst  with 
normal  urine  the  reverse  is  trae.  In  some  cases,  the  toxic  effect  is  in 
proportion  to  the  quantity  of  albumin  present,  but  in  other  cases 
there  is  no  relation  of  this  kind.  ISTo  definite  connection  could  be 
traced  between  the  general  composition  of  the  urine  and  its  toxic 
action.  C.  H.  B. 

Toxic  Action  of  Ouabain  and  Strophantin.  By  E.  Gley 
(Compt.  rend.,  107,  348 — 351). —  The  characteristic  effect  of  both 
substances  is  the  rapid  etfect  on  the  heart  of  a  frog  which  is  arrested 
in  systole.  0*025  of  a  milligram  of  ouabain  produces  this  effect  in  six 
minutes,  whilst  the  same  quantity  of  strophantin  requires  12  minutes. 
With  0'012  milligram  of  ouabain,  the  arrest  takes  place  in  nine  minutes. 
To  the  rabbit,  ouabain  is  twice  as  poisonous  as  strophantin,  to  a  dog 
three  times,  to  a  guinea-pig  four  times.  Moreover,  strophantin  is 
always  less  rapid  in  its  action.  Both  compounds  act  less  energetically 
when  introduced  into  the  stomach  than  when  injected  into  the  veins. 

C.  H.  B. 
Preventive    Inoculation    of    Rattlesnake    Venom.      By    H. 

Sewall  (/.  Fhijsiol.,  8,  203 — 210). — Repeated  inoculation  of  pigeons 
with  sub-lethal  doses  of  rattlesnake  venom  (which  has  been  shown  by 
previous  observers  to  be  proteid  in  nature,  see  Abstr.,  1886,  1057) 
produces  a  continually  increasing  resistance  towards  the  injurious 
effects  of  the  poison  without  any  apparent  influence  on  the  general 
health  of  the  animals.  The  efficiency  of  resistance  against  the 
venom  gradually  fails  in  the  absence  of  fresh  inoculation.  In  some 
cases,  however,  the  prophylactic  effect  of  the  repeated  inoculations  was 
persistent  for  a  period  of  five  months.  W.   D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 

A  Ferment  from  Putrefactive  Bacteria  which  Dissolves 
Fibrin.  By  E.  Salkowski  {Zeit.  Biol.,  25,  92— 101).— Fibrin,  whicli 
had  been  well  washed  and  exposed  for  a  few  days  to  a  temperature  of 
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7 — 10°,  was  then  kept  for  many  months  under  chloroform- water 
(5  c.c.  of  chloroform  to  a  litre  of  water),  and  examined  at  intervals  of 
every  few  months.  By  this  means,  putrefaction  was  entirely  pre- 
vented. The  fibrin,  however,  entered  slowly  into  solution ;  the 
prote'ids  in  solution  were  at  first  globulin  and  albumin;  later  on,  these 
diminished,  and  albamoses  and  ultimately  peptones  appeared. 

The  different  albumoses  of  Kiihne  and  Chittenden  were  separated, 
and  full  details  relating  to  heat  coagulation,  precipitation  by  neutral 
salts,  &c.,  are  given  of  the  various  proteids  discovered  from  time  to 
time.  By  the  end  of  seven  months,  at  the  ordinary  atmospheric 
temperature,  there  was  but  little  undissolved  residue,  and  that  was  of 
a  glutinous  nature. 

The  question  arises,  what  is  the  source  of  the  ferment  which  brings 
about  this  action  ?  It  is  certainly  an  unorganised  ferment,  as  living 
bacteria  were  excluded  throughout  the  experiment.  The  ferment 
must  either  have  been  derived  from  the  blood  from  which  the  fibrin 
was  obtained,  or  from  the  bacteria  which  contamiuated  the  fibrin  after 
the  process  of  washing. 

In  order  to  settle  the  question,  fibrin  was  first  well  washed,  part 
was  heated  in  a  current  of  steam,  and  then  put  into  chloroform- 
water,  the  rest  was  put  into  chloroform-water  directly.  In  neither 
case  was  there  any  solution  of  the  fibrin,  mere  traces  of  prote'id  being 
found  in  both  liquids.  If  a  ferment  had  been  present  in  the  blood, 
the  fibrin  in  the  second  case  would  have  entered  into  solution. 

It  therefore  follows  that  the  ferment  had  been  produced  by  putre- 
factive bacteria  in  the  first-described  experiment.  Such  a  ferment 
was,  in  fact,  discovered  in  the  undissolved  residue ;  it  was  active  in 
an  alkaline  solution,  and  was  therefore  of  a  nature  of  trypsin. 

W.  D.  H. 

Antiseptic  Properties  of  Mercuric  Cyanide,  Oxy cyanide, 
and  Chloride.  By  Chibret  (Compt.  rend.,  107,  119 — 120). — Solu- 
tions of  mercuric  oxy cyanide,  IIgO,Hg(CN)2,  are  feebly  alkaline  and 
give  only  a  slight  precipitate  with  solutions  of  albumin.  They  are 
much  less  irritating  to  living  tissues  than  mercuric  chloride,  and  a 
solution  of  1  in  1500  has  little  action  on  ordinary  metals.  It  is  not 
decomposed  by  light.  The  oxy  cyanide  was  found  to  be  six  times  as 
effective  as  the  chloride  in  preserving  cultivation  liquids.  A  1  per 
cent,  solution  of  the  oxycyanide,  cyanide,  or  chloride  kills  Micrococcus 
aureus  at  once  ;  a  solution  1  :  1000  kills  this  organism  in  less  than  an 
hour,  but  a  solution  1  :  3000  requires  several  hours.  If  agar-agar  is 
immersed  for  three  minutes  in  1  :  3000  solution  of  any  one  of  tfiese 
salts,  it  will  no  longer  grow  M.  aureus^  and  the  effect  persists  for  several 
days. 

A  solution  of  mercuric  oxycyanide  1  :  1500  is  much  superior  as  an 
antiseptic  to  a  solution  of  mercuric  chloride.  C.  H.  B. 

Tobacco  and  Bacteria.  By  V.  Tassinari  {Lancet,  2,  1888,  729, 
from  Centr.  Bakferiol.,  4,  15). — The  germicidal  virtues  of  tobacco- 
smoke  were  demonstrated  by  the  use  of  the  following  apparatus  : — In 
a  chamber  formed  of  two  glass  funnels  placed  horizontally  and  con- 
nected  at  their   mouths   by  paraffin,  is    suspended   from  a   loop  of 
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platinum  a  small  piece  of  linen,  the  lower  end  of  which  dips  in  a 
culture  fluid  containing  the  microbes.  The  chamber  is  connected  at 
one  end  by  a  tube  with  a  cigar  or  cigarette,  and  at  the  other  by  a  tube 
containing  a  cotton-wool  plug  (to  act  as  a  filter)  with  the  mouth  of  the 
experimenter.  The  smok«  thus  thoroughly  surrounds  the  linen,  and 
after  the  experiment,  which  lasts  half  an  hour  and  involves  the  con- 
sumption of  3  5  to  4  grams  of  tobacco,  the  chamber  is  opened  and  the 
linen  allowed  to  fall  into  a  test-tube  containing  fluid  gelatin.  Seven 
varieties  of  pathogenic  micro-organisms  were  thus  examined,  including 
those  of  -cholera,  anthrax,  and  pneumonia.  In  every  instance  there 
was  very  marked  delay  in  the  development  of  colonies  in  the  gelatin 
compared  with  that  of  organisms  dealt  with  similarly  but  without 
exposure  to  tobacco-smoke ;  and  the  development  of  some  was 
entirely  prevented.  What  substance  or  substances  in  the  smoke 
have  this  action  is  to  be  the  subject  of  renewed  inquiry. 

W.  D.  H. 
Nitrification  of  Ammonimn  Salts.  By  H,  Landolt  (Bied. 
Centr.,  1888,  577 — 578). — In  reply  to  Frank's  criticisms  of  Plath's 
work  (this  vol.,  p.  521),  the  author,  in  conjunction  with  Plath, 
repeated  the  experiments  of  the  latter  and  found  : — (1)  That  after 
passing  air  threugh  concentrated  sulphuric  acid  and  through  aqueous 
soda,  it  gave  no  nitric  or  nitrous  acid  to  pure  aqueous  soda  solution 
even  in  14  days ;  (2)  that  air  thus  purified  when  conducted  over 
calcium  carbonate  for  14  days  gave  no  trace  of  oxides  of  nitrogen; 
(3)  that  when  the  sterilised  calcium  carbonate  was  in  contact  with 
ammonium  sulphate  solution  the  result  was  the  same.  Two  samples 
of  soil  were  employed  for  the  next  experiments.  After  washing  out 
with  water  the  nitrates  naturally  present  in  the  soils,  they  found  that 
when  left  in  contact  with  ammonium  sulphate  solution,  nitrites  and 
nitrates  were  formed  when  the  soils  had  not  been  sterilised  and  were 
absent  when  sterilisation  had  been  performed.  In  another  experi- 
ment, they  found  that  the  natural  amount  of  nitrates  in  the  soils  was 
not  increased  when  they  were  left  in  contact  with  ammonium  sul- 
phate solution,  having  been  previously  sterilised  by  ignition  and 
treated  with  water  containi;iig  carbonic  anhydride,  and  with  phos- 
phoric acid  free  from  nitric  acid,  in  order  to  neutralise  the  lime 
produced  by  the  ignition.  They,  therefore,  conclude  that  the 
inorganic  constituents  of  the  soil  can  effect  no  nitrification  of  am- 
monia. H.  H.  R. 

Growth  of  Maize  and  Pests  in  Nutritive  Solutions.    By  E. 

Heiden  {Bied.  Centr^  1888,  622— 624).— At  the  Agricultural  Exhibi- 
tion at  Bautzen,  a  set  of  experiments  was  arranged  to  illusti-ate  the 
importance  of  the  different  plant  foods.  Maize  and  pea  plants,  in 
sets  of  five,  were  grown  in  nutritive  solutions  from  which  one  or  other 
of  the  foods  were  omitted;  a  set  of  each  species  was  also  grown  in  a 
solution  containing  all  the  plant  foods.  The  average  heights  attained, 
expressed  in  centimetres,  were  as  follows  : — Lime  absent,  maize  18'9, 
peas  21  ;  magnesia  absent,  maize  30,  peas  4t ;  nitrogen  absent,  maize 
."^2,  peas  51 ;  phosphates  absent,  maize  24,  peas  63 :  potash  absent, 
maize  28,  peas  45 ;    all   foods   present,    maize  100,   peas  97.     Both 
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species  suffered  most  and  died  soonest  when  lime  was  absent.  When 
iron  was  absent,  the  plants  were  pale,  bnt  grew  for  some  time.  The 
author  could  not  get  lupins  to  grow  in  nutritive  solutions. 

H.  H.  R. 

Solid  Hydrocarbons  in  Plants.  By  H.  C.  S.  Abbot  and  H. 
Trimble  (Ber.,  21,  2598 — 2599). — When  Cascara  amarga  is  extracted 
with  light  petroleum  and  the  extracted  substance  crystallised  from 
absolute  alcohol,  three  distinct  compounds  are  obtained.  The  one 
crystallises  in  silky  needles,  sometimes  2 — 4  cm.  long,  melts  at 
196"2 — 196*4°,  and  decomposes  at  a  higher  temperature  ;;  it  dissolves  in 
the  usual  solvents.  When  further  purified,  it  contained  87"90  per  cent, 
of  carbon  and  ir90  per  cent,  of  hydrogen. 

15  kilos,  of  Phlox  Carolina  were  extracted  with  light  petroleum,  and 
a  hydrocarbon  of  the  formula  (CiiHis)^  isolated.  N.  H.  M. 

Galactose  from  Plum -Gum.  By  R.  W.  Bauer  (Landw.  Versuchs- 
Stat.,  1888,  214— 215).— The  gum  (50  grams)  wms  boiledfor  four  hours 
with  200  c.c.  of  55  per  cent,  sulphuric  acid,  filtered,  neutralised  with 
calcium  carbonate,  evaporated  and  extracted  with  absolute  alcohol. 
In  the  residue,  arabinose,  dextrose,  and  galactose  were  found,  the 
latter  to  the  amount  of  0'844  gram,  having  a  rotatory  power  of 
[aJD  =  78-07  at  12°  in  a  tube  200  mm.  long.  E.  W.  P. 

Explanation  of  the  Changes  which  the  Nitrogenous  Matters 
in  Silage  undergo.  By  K.  Schulze  (Landiv.  Versuchs-Stat.,  18*^8, 
195 — 208). — After  reviewing  the  researches  of  others  in  the  same 
direction,  the  author  draws  this  conclusion  from  their  results,  that 
in  young  plants  which  have  been  cut  and  kept  moist  in  the  dark, 
the  albuminoids  are  converted  into  amides.  He  then  details  his  own 
experiment  with  timothy  grass  and  oats,  when  albumincjids  decreased, 
but  amides  increased;  iu  particular,  asparagine  was  formed  in  very 
large  quantity,  although  it  was  not  present  previous  to  siling.  It 
appears  that  the  extent  of  conversion  is  dependent  on  the  character  of 
the  plants  employed,  and  on  the  stage  of  growth  at  which  the  plants 
are  cut,  and  that  the  asparagine,  together  with  the  other  amides,  may 
by  the  continued  action  of  the  fermenting  organisms  be  further  con- 
verted into  ammonium  salts  and  amido-acids  (leucine,  tyrosine,  &c.). 
When  then  the  silage  is  dried,  dissociation  of  the  ammoniacal  salts 
occurs  and  ammonia  is  lost,  and  this  accounts  for  the  deficit  of 
nitrogen  which  many  have  observed.  If  the  plants  have  been  pre- 
viously dried  before  fermentation,  no  asparagine  is  formed  at  ^the 
expense  of  albuminoids,  at  any  rate  the  proteids  are  but  very  slowly 
attacked  ;  on  the  other  hand,  non-nitrogenous  compounds  are  more 
readily  attacked,  and  also  the  amides,  consequently  such  silage  must 
and  does  contain  ammonia,  and  asparagine,  &c.,  will  be  absent :  these 
statements  are  all  supported  by  analytical  data.  The  loss  of  nitro- 
genous nutritive  matter  is  therefore  due  to  the  formation  of  aspara- 
gine, &c.,  at  the  cost  of  albuminoids,  and  to  the  retardation  ol:  the 
action  of  the  fermenting  organisms,  but  which  of  the  two  causes 
has  most  influence  is  dependent  on  the  character  of  the  plant,  and  its 
period  of  growth  and  development  when  cut.     The  changes  which 
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occur  when  sweet  ensilage  is  made  under  pressure  at  60"  have  still  to 
be  investigated.  E.  W.  P. 

Absorption  of  Nitrogen  by  Leguminosge.  By  E.  Br^.al  (Compf. 
rend.,  107,  397 — 399). — In  several  species  of  leguminosae,  the  total 
nitrogen  in  the  plant  is  about  twice  as  ^reat  as  that  originally  present 
in  the  seeds.  If,  however,  the  roots  are  covered  with  tubercular 
nodosities  the  amount  of  nitrogen  is  much  greater.  In  one  case 
with  lucern  it  was  25  times  as  great  as  in  the  seed.  These  tubercles 
can  be  transferred  from  one  plant  to  another  by  inoculation.  They 
contain  a  whitish  liquid  fall  of  microscopic,  highly  refractive,  rounded 
granules,  and  moving  filaments  which  resemble  bacteria. 

C.  H.  B. 

Relation  between  Atmospheric  Nitrogen  and  Vegetable 
Soils.  By  T.  Schloesing  (Compt.  rend.,  107,  290— 296).— In  pre- 
vious experiments  (this  vol.,  pp.  747  and  870),  the  oxygen  and  nitrogen 
were  in  contact  with  the  soil  in  closed  vessels  without  any  communi- 
cation with  the  outside  air.  Two  new  series  of  experiments  were 
made,  in  one  of  which  a  slow  current  of  air  was  passed  continuously 
into  the  vessel  containing  the  soils,  whilst  in  the  other  the  soils  were 
freely  exposed  to  the  air.  Seven  varieties  of  soil  were  used,  namely : 
(1)  A  very  fertile  alluvial  mud  from  Boulogne-sur-Seine  manured 
with  dung  and  night  soil  ;  (2)  its  sub-soil  from  a  depth  of  06 — 0*7  m. ; 
(3)  a  non-calcareous  argillaceous  sand  from  Neauphle ;  (4)  its  sub- 
soil at  a  depth  of  0*4  to  0'5  m.  (5,  6,  7),  the  soils  from  Grenelle, 
Fouilleuse,  and  Montretont  respectively,  nsed  in  the  former  experi- 
ments. All  the  soils  were  passed  through  a  sieve  and  allowed  to  dry 
spontaneously  before  being  analysed.  The  amount  of  moisture  left 
in  the  soils  varied  from  13  to  18  per  cent.  The  experiments  extended 
from  February,  1886,  to  April,  and  in  some  cases  July,  1888.  Nitrifi- 
cation went  on  as  usual,  and  there  was  a  decrease  in  the  amount  of 
ammonia.  A  small  quantity  of  the  carbon  was  converted  into  car- 
bonic anhydride. 

There  was  no  appreciable  difference  between  the  total  amount  of 
nitrogen  present  in  the  soil  at  the  end  of  the  experiment  and  that 
originally  existing  in  it.  The  differences  were  sometimes  positive  and 
sometimes  negative,  the  maximum  in  each  case  being  +0*53  and 
— 0'57  miligram  of  nitrogen  per  100  grams  of  soil.  This  result  con- 
firms the  conclusion  drawn  from  the  previous  series  of  experiments. 

C.  H.  B. 

Absorption  of  Nitrogen  by  Vegetable  Soils  and  by  Plants. 

By  Beethelot  (Compt.  rend.,  107,  372 — 378). — In  recent  experi- 
ments which  have  given  negative  results,  the  soil  has  been  treated 
merely  as  a  chemical  compound,  without  due  regard  to  the  bacteria 
which  are  present. 

Three  slightly  calcareous  argillaceous  soils  were  nsed  in  the  experi- 
ments desciibed  in  this  paper,  two  being  somewhat  rich  in  nitrogen, 
whilst  the  other  contained  only  a  very  low  proportion.  In  each  soil, 
six  species  of  leguminosae  (vetch,  lupin,  clover,  lucern,  &c.)  were 
sown,  and  the  experiments  were  made  under  four  different  conditions, 
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namely,  with  free  exposure  to  air ;  under  cover  with  free  circulation 
of  air ;  in  closed  vessels  into  which  was  passed  each  day  50  litres  of 
filtered  air  free  from  ammonia  and  1  litre  of  carbonic  anhydride ;  in 
vessels  hermetically  sealed.  Similar  experiments  were  made  with  the 
same  soils  without  living  plants.  The  soil  in  each  case  was  inoculated 
with  bacteria  which  are  supposed  to  be  active  in  promoting  the 
absorption  of  nitrogen.  The  experiments  described  relate  to  the 
series  without  plants  and  those  with  lupin  and  vetch,  the  latter  being 
gathered  when  they  reached  maturity. 

In  all  cases  there  was  a  distinct  gain  of  nitrogen,  the  minimum 
being  0'083  gram  or  2'1  per  cent.,  and  the  maximum  0*9865  or  27*2 
per  cent.  The  soil  growing  no  plants  shows  as  well-marked  an 
increase  as  soil  with  plants.  With  lupins,  and  with  vetches  in  closed 
vessels,  the  gain  of  nitrogen  takes  place  solely  in  the  soil  itself,  the 
nitrogen  in  the  plant  being  no  greater  than  that  in  the  seed,  but  in 
the  case  of  vetches  growing  with  free  exposure  to  air,  there  is  a 
very  large  increase  of  nitrogen  and  a  considerable  proportion  of  this 
is  in  the  plant. 

All  these  experiments  were  made  with  soils  not  very  rich  in  nitro- 
gen. With  soils  containing  a  large  proportion  of  nitrogen,  the 
increase  is  by  no  means  so  v/ell  marked,  and  in  some  cases  there  is 
even  a  decrease.  With  clover,  any  gain  in  nitrogen  is  almost  entirely 
confined  to  the  plant.  C.  H.  B. 

Composition  of  Barleys  grown  in  Wiirtteniberg  in  1887.    By 

Behrend  {Bled.  Centr.y  18b8,  620 — 622). — Saale  barley  and  v.  Trotha's 
Chevalier  barley  Were  grown  and  compared  with  local  kinds  of  barley. 
Although  the  composition  of  the  89  samples  examined  varied  very 
much,  the  starch  ranging  from  69'1  to  59'8  per  cent.,  and  the  albumi- 
noids from  8'1  to  11*7  per  cent,  (nitrogen  from  1'30  to  1*87  per  cent.), 
yet  the  average  composition  of  the  barleys  of  one  kind  did  not  differ 
from  the  averages  given  by  the  other  kinds  ;  hence  the  inference  is 
drawn  that  the  influence  of  soil,  cultivation,  &c.,  on  the  composition 
is  so  great  that  the  influence  due  to  the  kind  of  seed  may  be 
neglected. 

A  classification  of  the  barleys  according  to  quality  was  made  by 
experts,  and  on  examining  the  composition  of  the  samples  in  these 
classes,  it  appeared  that  the  high  class  barleys  were  in  the  average 
the  richest  in  starch  and  the  poorest  in  albuminoids,  and  the  low 
class  barleys  were  just  the  reverse. 

On  placing  the  samples  in  groups  containing  about  the  same  amoiint 
of  starch,  it  was  seen  that  the  albuminoid  averages  for  the  groups 
were  much  about  the  same  (lO'O  to  10"3  per  cent.)  for  those  groups 
where  the  starch  averages  were  not  over  64*4  per  cent.,  but  for  the 
groups  with  more  starch  than  this,  the  albuminoid  averages  fell  con- 
tinuously as  the  starch  averages  rose.  H.  H.  R. 

Egyptian  Cigarettes.  {Lmicet,  2,  1888,  785— 786.)— This  is  the 
report  of  an  analytical  commission  appointed  to  inquire  into  the 
alleged  poisonous  nature  of  Egyptian  cigaiettes.  Five  varieties  were 
examined,  and  the  results  of  analyses,  microscopical  and  chemical,  are 
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as  follows  : — The  cigarettes  are  made  of  genuine  tobacco  and  are  free 
from  opium.  The  ash  contains  a  trace  of  copper  which  is  probably 
due  io  the  metallic  lettering  of  the  paper.     Arsenic  is  absent. 

Some  proportion  of  Smyrna  or  Salouk  tobacco  is  commonly  in- 
corporated with  the  Turkish,  and  this  has  an  injurious  action  on  the 
throats  of  some  people,  if  it  is  present  in  excess.  W.  D.  H. 

The  Composition  of  Stable  Manure.  By  F.  Sestini  {Gazzetta, 
18,  44 — 54). — This  paper  contains  the  results  of  the  analysis  of  a 
large  number  of  samples  of  stable  manure  from  the  ox  and  from  the 
horse,  various  kinds  of  litter  being  used.  From  the  composition  of 
these  manures,  the  author  considers  that  they  are  wanting  in  phos- 
phoric acid  rather  than  in  potassium  salts,  and  recommends  the  use  in 
addition  of  artificial  phosphatic  manures.  The  nitrogen  exceeds  the 
5  per  cent,  usually  regarded  as  the  theoretical  amount  necessary  ior 
a  good  manure,  but  it  is  not  in  a  form  in  which  it  can  be  easily 
assimilated.  C.  E.  Gr. 

'    Lime  and  Ash  in  Tyrolese  and  other  Wines.    By  E.  Mach 

(Bied.  Cetitr.,  188b',  638 — 640). — Determinations  of  lime  and  ash  in  a 
large  number  of  wines. 


Analytical    Chemistry. 


Instruments  for  Measuring  Liquids.  By  Gretner  and  Fried- 
RICHS  (Zeit.  anal.  CJiem.,  27,  470). — The  authors  have  adapted  the 
glass  three-way  cock  with  oblique  perforations  to  a  burette,  which 
thus  in  one  position  of  the  plug  is  filled  from  below,  and  in  the  oppo- 
site position  delivers  its  contents  through  a  jet.  For  measuring  out 
successive  equal  quantities  of  a  liquid,  the  three-way  cock  is  attached 
to  a  pipette  made  to  contain  the  requisite  volume  when  tilled  to  over- 
flowing. The  liquid  which  overflows  is  caught  in  a  funnel  surround- 
ing the  stem  of  the  pipette,  and  runs  away  through  a  side  tube. 

M.  J.  S. 

Apparatus  for  Quantitative  Analysis.  By  G.  Neumann  (/.  pr. 
Cheiu.  [2],  38,  85 — 91). — The  author  has  improved  his  "hydrometer" 
(Abstr.,  1887,  1140)  by  having  a  bulb  of  100  c.c.  capacity  blown  on 
the  burette  underneath  the  stop-cocked  funnel.  The  stop-cock  of  the 
latter  is  three-way,  so  that  connection  may  be  made  with  a  decom- 
posing flask.  A  similar  burette  without  bulb  and  stop-cocks  is  ground 
into  the  funnel,  and  quantities  of  gas  smaller  than  100  c.c.  may 
be  measured  in  this.  The  apparatus  may  be  used  as  a  Bunte's 
burette,  as  a  Zulkowsky  and  Schifli's  nitrogen  measuring  tube,  and  as 
a  Lunge's  nitrometer. 

A  funnel  is  described,  having  an  air-tight  cover  with  a  cork  and 
bent  tube  running  through  it,  for  the  rapid  washing  of  precipitates. 
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A  dropping  funnel  with  a  three-way  stop-cock,  through  which  a  gas 
as  well  as  the  liquid  may  be  passed,  and  a  peculiar  litre  flask,  are 
also  described.     All  are  figured  in  the  original  paper.         A.  G.  B. 

Metallic  Felt  Filters.  By  C.  E.  Munroe  (Chem.  News,  58, 
101 — 102). — Ammonium  platinochloride  is  placed  while  moist  into  a 
Gooch  platinum  crucible  ;  the  crucible  is  cleaned,  dried,  and  carefully 
ignited ;  the  resulting  layer  of  platinum  sponge  forms  a  good  filtering 
surface.  If  cracked,  it  may  be  repaired  by  applying  some  of  the 
fresh  salt  to  the  crack  and  re-igniting.  D.  A.  L. 

Determination  of  Sulphur  in  Coke.  By  L.  Blum  {Zeit.  anal. 
Chem.,  27,  445 — 452). — Oxidation  by  wet  reagents  (hydrochloric 
acid  and  potassium  chlorate,  hydrochloric  acid  and  bromine,  aqua 
regia),  although  furnishing  results  which  agree  amongst  themselves, 
in  no  case  gives  the  whole  of  the  sulphur  present,  but  only  a  small 
proportion.  The  total  sulphur  is  best  determined  by  fusion  ;  1  part 
of  the  coke  is  fused  with  4  parts  of  sodium  carbonate,  8  parts  of 
potassium  nitrate,  and  16  parts  of  sodium  chloride.  The  mass  is  dis- 
solved in  hydrochloric  acid,  evaporated  to  dryness,  redissolved  in 
hydrochloric  acid,  filtered  from  silica,  and  the  sulphuric  acid  then 
precipitated  by  barium  chloride.  In  10  samples  of  Belgian  and 
Westphalian  coke,  the  total  sulphur  ranged  from  0*907  to  1*147  per 
cent.  The  sulphur  found  by  wet  oxidation  is  that  present  as  metallic 
sulphides.  The  remainder,  which  exists  as  an  organic  compound,  is, 
in  the  author's  opinion,  the  more  injurious  of  the  two  in  metallurgical 
operations.  M.  J.  S. 

New  Methods  for  Estimating  Sulphur  in  Steel  and  in  Iron 
for  Steel-making.  By  J.  O.  Arnold  and  H.  J.  Hardy  (CJiem. 
News,  58,  41 — 44). — 0*2  gram  of  the  steel,  a  few  pieces  of  pure  stick 
zinc,  and  about  20  c.c.  of  water  are  placed  in  a  flask  of  about  200  c.c. 
capacity,  connected  by  means  of  two  tubes  and  india-rubber  joints 
with  a  graduated  cylinder  containing  1  :  4  sulphuric  acid  on  one 
side,  and  with  a  tube  marked  at  80,  40,  and  50  c.c.  containing  30  c.c. 
of  a  solution  of  25  grams  of  sodium  hydroxide  in  a  litre  of  water. 
The  tube  to  the  acid  terminates  at  both  ends  with  a  fine  aperture, 
whilst  the  end  of  the  tube  in  the  soda  is  also  contracted.  The  water 
in  the  flask  is  boiled  to  expel  air,  the  soda  tube  is  then  closed  by 
clipping  the  india-rubber  tube,  and  by  removing  the  lamp  15  c.c.  of 
acid  is  allowed  to  pass  into  the  flask,  when  the  india-rubber^  tube 
on  the  acid  tube  is  also  closed  by  clip.  As  soon  as  the  pressure  of 
hydrogen  is  sufficient,  the  soda  tube  clip  is  removed,  and  the  gas  is 
allowed  to  bubble  through  the  soda,  which  absorbs  all  the  hydrogen 
sulphide.  The  flask  is  heated  until  the  steel  is  dissolved,  when  the 
acid  continues  to  act  on  the  zinc,  the  hydrogen  driving  the  last 
portions  of  the  hydrogen  sulphide  into  the  soda.  The  action  is  con- 
tinued until  the  cooled  contents  in  the  soda  tube  measure  40  c.c, 
then  10  c.c.  of  a  dilute  acid  solution  of  lead  acetate  is  added,  and 
the  colour  compared  with  a  standard  prepared  at  the  time  in  a 
similar  tube  from  pure  lead  acetate  and  hydrogen   sulphide,    from 
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which  the  amount  of  sulphur  in  the  steel  is  calculated.  The  opera- 
tion lasts  less  than  half  an  hour,  and  with  steels  containing  001 — 0'04 
of  sulphur  the  results  are  within  O'Ol  per  cent.;  with  0*06 — 0*1 
steels  they  are  within  0*02  per  cent.,  and  with  0"11  to  0'14  steels 
within  0*03  per  cent.  Hence  when  good  approximate  results  are  re- 
quired, the  method  answers  well. 

By  another  and  somewhat  more  elaborate  method  results  are  ob- 
tained which  are  constant  and  accurate  within  less  than  0*01  per 
cent.  A  flask  supported  on  a  sand-bath  is  connected  with  a  reservoir 
of  pure  hydrogen  and  a  series  of  15  small  tubes.  The  first  acts  simply 
as  a  condenser ;  the  others  contain  each  sufficient  lead  acetate  solution 
(2  c.c.  of  a  solution  of  1*812  gram  of  crystallised  normal  lead  acetate 
in  1000  c.c.  of  water  acidified  with  acetic  acid)  to  form  lead  sulphide 
with  the  hydrogen  sulphide  produced  by  0"01  percent,  of  sulphur  in 
2  grams  of  steel.  This  quantity  of  the  metal  is  weighed  into  the 
flask,  30  c.c.  of  water  is  added,  and  the  tube  from  the  hydrogen  reser- 
voir just  dips  under  it;  1  litre  of  hydrogen  is  aspirated  through  the 
apparatus  to  expel  air,  30  c.c.  of  1  :  4  sulphuric  acid  is  added  through 
a  tap  funnel,  the  whole  carefully  heated,  and  when  the  action  is  finished 
another  litre  of  hydrogen  is  aspirated  through,  and  the  number  of  bottles 
discoloured  is  counted,  and  as  no  hydrogen  sulphide  passes  out  of  a 
tube  until  all  the  lead  is  converted  into  sulphide,  the  number  of  dis- 
coloured tubes  represents  hundredths  per  cent,  of  sulphur  in  the  steel. 
If  the  last  tube  is  dark  ruddy- brown,  it  may  be  considered  as  half  the 
quantity,  whilst  a  yellow-brown  coloration  indicates  a  trace  of  hydro- 
gen sulphide.  Neither  copper  nor  phosphorus  if  present  interfere 
with  this  process.  The  current  of  hydrogen  drives  all  the  hydrogen 
sulphide  out  of  the  first  tube  of  the  15.  D.  A.  L. 

Estimation  of  Sulphur  in  Iron  and  Steel.  By  J.  J.  Morgan 
and  others  (Ghem.  News,  58,  63,  70,  and  95). — Morgan  draw*s  atten- 
tion to  weak  points  in  various  methods,  but  regards  methods  based 
on  the  oxidation  to  sulphuric  acid  by  means  of  nitric  acid  as  the  most 
trustworthy ;  he  nevertheless  places  great  confidence  in  Parry's 
method  (Abstr.,  1887,  1140).  J.  0.  Arnold  and  H.  J.  Hardy  do  not, 
however,  find  the  latter  method  capable  of  great  accuracy,  inasmuch 
as  precipitation  of  lead  sulphide  occurs,  which  they  attribute  to  the 
disturbance  caused  by  the  bubbling  of  the  hydrogen  sulphide  into  the 
liquid.  B.  W.  Winder  supports  the  views  of  the  latter  authors,  com- 
mends their  self-registering  method  (preceding  Abstract),  and  refutes 
some  of  Morgan's  experiments.  D.  A.  L. 

Sources  of  Error  in  Determinations  of  Nitrogen  by  Soda- 
lime,  and  Means  for  avoiding  them.  By  W.  0.  Atwater  (Amer. 
Ghem.  J.,  10,  262 — 282  ;  compare  this  vol.,  p.  990). — After  reviewing 
the  work  of  numerous  analysts  and  describing  his  own  experiments, 
the  author  concludes  that  there  is  no  loss  of  ammonia  either  by  dis- 
sociation or  oxidation  (1)  if  the  tube  is  closely  packed  with  soda-lime 
for  a  length  of  12  cm.,  and  this  be  heated  before  the  distillation  proper 
begins  ;  (2)  if  the  time  of  combustion  is  not  more  than  three 
quarters  of  an  hour ;  (3)  if  the  tube  is  heated  only  to  dull  redness 
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and  is  allowed  to  cool  somewhat  before  the  last  traces  of  ammonia 
are  drawn  out  by  a  current  of  air.  The  insufficient  mixing  of  the 
substance  with  soda-lime,  the  leaving  of  open  channels  above  the 
mixture,  protracted  heating  and  employment  of  high  temperatures, 
all  tend  to  produce  too  low  results.  Kjeldahl's  method  is  decidedly 
preferable  for  convenience,  &c. ;  it  is  best,  however,  to  check  the  two 
methods  against  one  another,  and  with  some  substances  it  is  necessary 
to  control  both  by  the  absolute  method.  H.  B. 

Estimation  of  Nitrogen  in  Vegetable  Soils.  By  Berthelot 
and  G.  Andre  {Gompt.  rend.,  107,  207 — 209), — The  estimation  of 
nitrogen  in  soils  presents  some  difficulty  when  part  of  the  element  is 
in  the  form  of  nitrates,  and  the  various  methods  which  have  been  de- 
vised for  the  estimation  of  the  total  nitrogen  under  these  conditions 
are  either  difficult  of  execution  or  are  liable  to  considerable  errors. 

The  difficulty  may  be  avoided  in  the  case  of  true  vegetable  soils  by 
treating  them  with  four  times  their  weight  of  cold  water  and  thus 
removing  the  nitrates.  This  treatment  removes  at  most  a  few  milli- 
grams of  organic  nitrogen  per  kilo.,  a  quantity  much  smaller  than  the 
errors  of  the  determination.  C.  H.  B. 

Estimation  of  Carbon  and  Nitrogen  in  Vegetable  Soils. 
By  T.  ScHLOESiNG  {Comjpt.  rend.,  107,  296 — 301). — The  ordinary 
method  of  combustion  by  means  of  oxygen  and  cupric  oxide  gives 
satisfactory  results  in  the  determination  of  the  carbon  in  soils,  but  in 
oi'der  to  avoid  errors  arising  from  the  presence  or  formation  of  alka- 
line carbonates,  the  carbonates  existing  in  the  original  soil  and  in  the 
residue  from  the  combustion  should  be  carefully  determined. 

Nitrogen  is  most  accurately  estimated  by  Dumas'  method,  but  the 
greatest  care  is  required  in  sampling.  In  order  to  reduce  the  errors 
of  experiment,  the  author  operates  on  comparatively  large  quantities 
of  soil.  The  combustion  tube  is  2  metres  in  length,  and  is  drawn  out 
at  the  end  connected  with  the  pump.  This  end  of  the  tube  is  con- 
nected with  a  small  distilling  flask,  in  which  the  water  is  condensed, 
and  the  side  tube  of  the  flask  is  connected  with  the  pump,  the  flask 
and  joints  being  immersed  in  a  beaker  containing  water.  Commencing 
from  the  drawn-out  end,  the  tube  is  filled  with  a  layer  of  granulated 
cupric  oxide  10  cm.  in  length,  a  layer  of  granular  reduced  copper 
20  cm.  in  length,  a  second  layer  of  cupric  oxide  28  cm.  long,  and  a 
tube,  2  cm.  long,  containing  about  10  grams  of  pure  lead  carbonate, 
the  different  substances  being  separated  by  plugs  of  asbestos.  The 
remainder  of  the  tube,  except  about  15  cm.  at  the  other  end,  is  filled 
with  the  soil.  The  other  end  of  the  tube  is  connected  with  a  retort 
containing  pure  potassium  chlorate,  the  joint  being  surrounded  by 
mercury. 

The  tube  is  made  vacuous,  the  pump  is  stopped,  and  the  potassium 
chlorate  is  heated  until  the  gas  in  the  tube  is  again  at  atmospheric 
pressure.  A  vacuum  is  again  made,  and  the  chlorate  is  heated  gently 
in  order  to  produce  a  slow  current  of  oxygen.  The  lead  carbonate  is 
now  heated  until  the  gas  issuing  fiyjm  the  tube  is  completely  absorbed 
by  potash.     The  pump  is  then  stopped,  and  the  heating  of  the  carbo- 
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nate  continued  until  tlie  tube  is  filled  with  carbonic  anhydride  at  the 
ordinary  pressure.  The  front  part  of  the  tube  is  now  heated,  and 
when  the  copper  and  copper  oxide  are  red-hot,  the  soil  is  gradually 
heated.  Destructive  distillation  of  the  organic  matter  takes  place, 
and  as  soon  as  the  soil  is  heated  to  redness,  the  potassium  chlorate 
(which  has  been  kept  fused)  is  heated  very  carefully  in  order  to 
obtain  a  regular  stream  of  oxygen.  As  soon  as  combustion  is  com- 
plete, the  tube  is  again  made  vacuous.  The  gas  thus  obtained  is  almost 
pure  nitrogen,  but  sometimes  contains  a  combustible  gas  amounting 
to  0*2  per  cent.,  and  occasionally  even  to  2  per  cent.  The  presence  of 
any  nitric  oxide  is  quite  exceptional,  and  indeed  was  only  observed 
in  one  instance.  In  the  first  stage  of  the  combustion,  the  tube  is 
filled  with  a  reducing  atmosphere,  and  it  would  seem  that  the  gaseous 
oxygen  is  unable  to  oxidise  the  nitrogen  during  the  subsequent  com- 
bustion of  the  carbonised  matter.  C.  H.  B. 

The  Azotometric  Method  of  Soil  Analysis.    By  A.  Baumann 

(Zeit.  anal.  Chem.,  27,  457 — 461). — A  rejoinder  to  Knop  (this  vol., 
533).  The  author  still  maintains  the  uselessness  of  the  azotometric 
method  of  determining  the  ammonia  in  soils,  and  recalls  the  experi- 
ments by  which  he  showed  that  the  contraction  observed  is  due  to 
humus,  and  is  not  prevented  by  the  addition  of  even  large  quantities 
of  borax  solution.  M.  J.  S. 

Estimation  of  Nitric  Acid.  By  H.  Wilfaeth  (Zeit.  anal 
Chem.,  27,  411 — 433). — In  this  modification  of  Schlosing's  method 
the  nitric  oxide  is  absorbed  by  a  mixture  of  sodium  carbonate  and 
hydrogen  peroxide  in  presence  of  air.  The  apparatus  consists  of  a 
flask  in  which  the  nitrate  is  boiled  with  ferrous  chloride  and  hydro- 
chloric acid.  This  is  followed  by  a  miniature  Woulff's  bottle  for  the 
condensation  of  the  steam  and  the  greater  part  of  the  hydrochloric 
acid.  The  gas  next  passes,  through  a  Bunsen's  caoutchouc  valve, 
into  a  test-tube  fitted  as  a  washing  bottle,  and  containing  sodium 
carbonate,  and  thence  to  the  absorption  apparatus,  which  consists  of  a 
flask  and  a  set  of  bulbs  of  peculiar  form.  The  air  is  expelled  from  the 
decomposition  flask  by  carbonic  anhydride,  which  by  means  of  a  three- 
way  cock  can  be  diverted  to  the  Woulft's  bottle,  and  employed  to  drive 
back  the  condensed  liquid  into  the  decomposition  flask.  A  branch 
tube  serves  for  introducing  the  substance  and  reagents,  and  for  remov- 
ing the  contents  of  the  flask  after  the  analysis.  Not  more  than  O'o 
gram  of  nitrate  should  be  used.  This  is  dissolved,  and  drawn  into  the 
flask,  together  with  20  c.c.  of  ferrous  chloride  (saturated  solution), 
and  60  c.c.  of  hydrochloric  acid  (1"124),  after  filling  the  whole  appa- 
ratus with  carbonic  anhydride.  The  absorption  flask  and  bulbs  are 
charged  with  a  mixture  of  20  c.c.  of  sodium  carbonate  solution  (26 
grams  per  litre),  and  50  c.c.  of  hydrogen  peroxide.  The  contents  of 
the  decomposition  flask  are  boiled  for  five  minutes,  and  then  carbonic 
anhydride  is  passed  for  10  to  15  minutes,  a  filter  moistened  with  a 
solution  of  metadiamidobenzene  being  placed  over  the  outlet  of  the 
bulb  apparatus  to  detect  any  escape  of  nitrogen  oxides.  The  soda- 
washing  bottle  is   now   disconnected  from  the  absorption  flask,  and 
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the  filter  removed  to  that  position  to  ascertain  whether  the  last 
traces  of  nitric  oxide  have  been  swept  out.  When  this  is  found 
to  be  the  case,  the  absorption  apparatus  is  set  aside  for  an  hour  to 
complete  the  conversion  of  the  nitrogen  oxides  into  nitric  acid.  Its 
contents  are  then  united ;  a  measured  excess  of  standard  sulphuric 
acid  is  added  ;  the  mixture  is  boiled  for  10  minutes,  cooled,  and  the 
free  acid  (consisting  of  the  nitric  acid  formed  and  the  excess  of  sul- 
phuric acid  added)  is  titrated  with  soda  (not  baryta)  solution,  using 
an  indicator  (cochineal,  litmus,  lacmoid),  not  affected  by  the  excess 
of  hydrogen  peroxide.  Very  satisfactory  results  have  been  obtained 
when  using  as  little  as  0*04  gram  of  potassium  nitrate.  Each  deter- 
mination occupies  25  to  30  minutes.  M.  J.  S. 

Phenol  and  some  Allied  Substances  as  Tests  with  Concen- 
trated Sulphuric  Acid  for  Nitrites,  Nitrates,  and  Chlorates  in 
Aqueous  Solution.  By  D.  Lindo  {Ghem.  News,  58,  1 — 3,  15 — 17, 
28 — 29). —  The  author  employed  the  following  solutions  in  his  numerous 
experiments.  Phenol : — 10  c.c.  of  Calvert's  No.  1  fused,  dissolved  in 
some  water  mixed  with  25  c.c.  of  97  per  cent,  alcohol,  and  made  up  to 
100  c.c.  with  water.  Orcinol  : — 5  grams  dissolved  in  water,  and  made 
up  to  100  c.c.  Sulphuric  acid,  pure  commercial,  sp.  gr.  1*837  at  26°. 
Nitric  solution  : — 1'8723  grams  of  potassium  nitrate  made  up  to 
100  c.c.  =  solution  100  N2O5.  Nitrous  solution  : — 0*4053  gram  of  silver 
nitrite  dissolved  in  100  c.c.  of  boiling  water,  mixed  with  0*160  gram 
of  sodium  chloride  in  solution,  allowed  to  cool,  made  up  to  200  c.c, 
agitated,  and  when  settled  and  filtered  =  solution  2000  N2O3.  Chloric 
solution  : — 1*624  grams  of  potassium  chlorate  dissolved  and  made  up 
to  100  c.c.  =  solution  100  CI2O5.  The  solutions  of  hydrochloric  acid 
used  were  a,  containing  26*16  per  cent.,  6,  13*08  per  cent.,  and  c,  4*88 
per  cent.  The  sulphurous  acid  solution  contained  about  4  per  cent,  of 
the  gas.  The  ferric  chloride  about  36*5  per  cent,  of  the  salt,  the  ferrous 
sulphate  10  per  cent.,  and  the  copper  sulphate  0*5  per  cent,  of  the 
metal.  In  all  experiments,  0*5  c.c.  of  the  solution  to  be  tested  was 
mixed  with  one  drop  of  phenol  or  two  drops  of  orcinol  solution,  except 
with  chlorates,  when  1  drop  of  orcinol  was  employed ;  2  c.c.  of 
sulphuric  acid  is  then  run  down  the  side  of  the  tube  so  as  to  obtain 
bands  of  colour  at  the  contact  of  the  liquids.  When  sulphurous  acid 
is  used  it  is  always  added  first,  the  phenol  or  orcinol  being  always  the 
last  added  before  the  sulphuric  acid.  The  following  are  some  of  the 
results  obtained. 

Phenol  and  nitrites  • — A  200,000  NaOu  solution  yields  a  faint  pink 
band  at  first,  faint  green  below  ;  pink  band  very  distinct  in  half  an 
hour,  but  after  five  hours  the  colour  has  faded  away.  50,000  N0O3 
solution  gives  good  red  and  green  bands  at  once,  fading  after  B.ve 
hours.  2000  N2O3  solution  very  intense  red  and  green  bands  in  24 
hours,  the  latter  changes  to  blue  and  the  red  to  dingy  purple.  Solu- 
tions of  intermediate  strengths  give  intermediate  reactions,  and  even 
400,000  N2O3  gives  a  very  faint  band.  Hydrochloric  acid  impedes  or 
retards  the  reaction,  so  that  1  drop  of  solution  a  renders  the  colour 
with  200,000  N2O3  indistinct,  and  2  drops  upset  the  reaction  with 
50,000  N2O3  solution,  and  make  the  10,000  give  a  light  red  band  with 
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yellowiah-green  below.  Two  drops  of  Bulphurous  acid,  on  the  other 
hand,  prevent  the  colour  forming  even  with  the  2000  N0O3  solution  ; 
but  with  the  addition  of  copper  sulphate  (see  below)  a  slight  pink  band 
is  obtained  after  two  or  three  hours,  presumably  due  to  a  trace  of  N2O5. 

Orcinol  and  nitrites: — One  of  nitrite  in  1,000,000  of  water  gives 
a  faint  but  uncertain  indication  after  some  time;  500,000  N.^Oa 
gives  a  very  faint  pink  after  four  hours,  becoming  more  distinct  in 
nine  hours ;  10,000  ^263  solution  gives  a  strong  orange  band  at  once, 
becoming  almost  opaque  after  some  time.  The  colour  is  permanent. 
Hydrochloric  and  sulphurous  acids  both  interfere  with  the  reaction, 
but  copper  sulphate  with  hydrochloric  acid  increases  the  delicacy  ; 
1,000,000  NjOs  +  1  drop  of  copper  sulphate  -f-  2  drops  of  orcinol 
-f  hydrochloric  acid,  sharp  orange-pink  band  in  10  minutes. 

Phenol  and  nitrates : — No  reaction  with  1  N2O5  in  20,000  of  water. 
10,000  N2O5  faint,  pink  band  becoming  broader  and  less  definite,  ulti- 
mately fading  ;  1000  N2O5,  intense  red  band,  pale  green  below  becoming 
very  dense.  Intermediate  and  stronger  reactions  are  given  in  the 
original.  Phenol  alone  appears  to  be  but  a  poor  test  for  nitrates,  but 
in  the  presence  of  hydrochlonc  acid  it  becomes  very  delicate  ;  by  adding 
one  drop  of  solution  c  100,000  N2O5  gives  a  faint  pink  at  once,  which 
becomes  distinct  in  20  minutes,  spreads  and  ultimately  fades ;  10,000 
i^205,  a  sharp,  crimson  band  at  once,  spreading  without  losing  intensity 
for  some  hours,  and  faint  green  below,  soon  fading.  1000  N2O5,  very 
dense  red,  green  below.  Sulphurous  acid  does  not  interfere  with  this 
test,  or  with  the  corresponding  one  with  orcinol.  Neither  ferric  chloride 
nor  copper  sulphate  disturbs  this  reaction,  in  fact,  the  latter  rather 
improves  it  with  highly  dilute  N2O5  solutions ;  but  ferrous  sulphate 
is  fatal,  so  that  with  1  drop  of  the  solution,  and  hydrochloric  acid 
10,000  N2O5  gives  no  reaction,  and  5000  is  very  indistinct. 

Orcinol  and  nitrates  : — The  remarks  which  apply  to  phenol  are 
mostly  true  of  orcinol,  but  with  the  addition  of  hydrochloric  acid  the 
latter  is  more  sensitive,  indicating  by  a  faint  pink  colour  1  N2O5  in 
200,000  in  three  hours,  and  with  extreme  faintness  1  in  500,000.  The 
colour  is  permanent,  and  orcinol  may  be  regarded  as  very  superior  to 
phenol  for  detecting  traces  of  nitrate  in  the  presence  of  large  quantities 
of  hydrochloric  acid  or  chlorides.  Ferric  chloride  is  objectionable, 
but  neither  sulphurous  acid  nor  ferrous  sulphate  interferes  with  the 
reaction,  whilst  copper  sulphate  makes  it  more  delicate;  500,000  N2O5 
with  hydrochloric  acid,  1  drop  of  copper  solution  and  2  drops  of 
orcinol  gives  sharp  bands  in  five  minutes. 

With  chlorates,  phenol  gives  a  pale  yellow  band  with  blue  below,  the 
latter  soon  fading  with  10,000  CI2O5 ;  with  4000,  the  blue  soon  changes 
to  dingy  green,  with  2000  the  blue  is  dingy  and  becomes  dingy  green ; 
with  1000  and  upwards  no  blue  is  developed.  Orcinol  is  somewhat 
more  delicate,  100,000  CI2O5  giving  a  faint  transient  blue  band,  which 
becomes  more  distinct  as  the  strength  of  the  solution  increases,  so  that 
with  10,000  CI2O5  a  beautiful  blue  band  is  produced,  soon  acquiring  the 
colours  of  the  rainbow,  4000  gives  a  similar  efiect,  but  not  so  good,  owing 
to  interference  of  a  deep  green  coloration  :  1000  gives  an  intense  green, 
soon  turning  brown,  and  100  only  a  pale  yellow.  These  changes  are  not 
observed  with  other  oxidising  agents,  and  therefore  this  may  possibly 
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become  a  characteristic  test  for  chloric  acid.  Hydrochloric  and  sul- 
phurous acids  interfere  slightly  with  this  reaction. 

These  reactions  have  been  applied  to  the  detection  of  nitrites, 
nitrates,  and  chlorates  in  the  presence  of  each  other,  and  the  author 
has  tested  this  point  by  various  mixtures  made  from  his  solutions. 
With  nitrites  and  nitrates  in  various  proportions  there  seems  to  be  no 
difficulty  in  detecting  them  both  ;  the  nitrite  is  first  identified,  the 
mixture  is  then  treated  with  a  drop  or  two  of  sulphurous  acid  to 
destroy  the  nitrite ;  to  ensure  the  complete  destruction  of  the  nitrite 
the  solution  of  the  mixture  should  be  acid  ;  it  is  then  tested  again  with 
hydrochloric  acid  and  orcinol,  or  if  great  delicacy  is  desired,  with  the 
addition  of  copper  sulphate,  when  mere  traces  of  nitrate  give  a  colora- 
tion. With  nitrites  and  chlorates,  the  red  coloration  with  phenol  and 
sulphuric  acid  due  to  nitrites  is  first  obtained;  and  then,  after  treatment 
with  sulphurous  acid,  the  chlorate  may  be  detected  by  the  blue  colour 
with  orcinol  and  sulphuric  acid.  The  results  show  that  chlorate  can  be 
detected  when  mixed  with  a  considerable  excess  of  nitrite  after  the  latter 
has  been  destroyed  with  sulphurous  acid,  but  nitrites  cannot  be  detected 
by  this  method  if  the  chlorate  is  greatly  in  excess.  With  mixtures  of 
chlorates  and  nitrates,  the  former  cannot  be  detected  if  the  latter  are  in 
considerable  excess  ;  but,  on  the  other  hand,  a  small  quantity  of  nitrate 
can  be  detected  in  the  presence  of  a  large  quantity  of  chlorate,  since  by 
allowing  the  sulphurous  acid  to  act  for  about  15  minutes  the  chlorate 
is  completely  destroyed,  whilst  the  nitrate  remains  and  gives  its  colour 
reaction  in  the  usual  manner ;  when,  however,  the  chlorate  is  not  in  great 
excess  the  nitrate  may  even  be  detected  with  hydrochloric  acid,  phenol, 
and  sulphuric  acid,  without  previously  destroying  the  chlorate.  When 
all  three  are  present  in  the  same  solution,  they  can  be  tested  by  these  re- 
actions only  when  the  proportions  indicated  above  are  not  exceeded  ;  for 
instance,  a  mixture  of  equal  volumes  of  10,000  N2O3,  10,000  N2O5,  and 
10,000  CI2O5  would  give  the  red  band  with  phenol  and  sulphuric  acid  for 
nitrites  ;  a  blue  band  with  1  drop  of  sulphurous  acid  and  1  drop  of 
orcinol  for  chlorates ;  and  by  treatment  with  2  drops  of  sulphurous 
acid  and  1  drop  of  hydrochloric  acid,  allowing  to  remain  15  minutes, 
copper  sulphate  and  orcinol  would  give  the  orange  bands  due  to 
nitrate. 

The  presence  of  iodides,  bromides,  and  even  chlorides  in  large 
quantities  would  prevent  the  detection  of  nitrites,  nitrates,  or  chlorates 
by  this  method,  if  these  are  present,  therefore,  the  solution  must  be 
precipitated  with  silver  sulphate.  Thymol  and  a-naphthol  do  not  give 
distinct  and  characteristic  reactions  for  these  salts  under  the  conditions 
given  in  the  paper  ;  but  the  following  test  is  recommended  by  the  author 
for  nitrite  in  very  dilute  solutions :  two  or  three  drops  of  the  alcoholic 
a-naphthol  and  one  or  two  drops  of  1  :  1  sulphuric  acid  added  to 
10  c.c.  of  1  in  1,000,000  nitrite  solution,  gives  in  a  few  minutes  a  pale, 
greenish-yellow  colour  ;  with  much  stronger  solutions,  a ,  precipitate 
separates,  and  the  colour  of  the  liquid  approaches  orange. 

For  the  sake  of  comparison,  the  following  substances  were  tested  with 
sulphuric  acid  and  1  drop  of  phenol  or  1  drop  of  orcinol  to  0*5  c.c.  of 
the  solution  : — Potassium  ferri cyanide  in  strong  solution  gave  a  brown 
band  with  sulphuric  acid  alone,  in  weak  solutions  it  gave  a  brown  band 
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N 
with  phenol,  and  yellow  turning  brown  with  orcinol.     —  Potassium 

permanganate  gave  with  phenol  a  broad,  turbid,  light  reddish-brown 
band  ;  and  with  hydrochloric  acid,  in  addition,  a  broad,  pale  yellow  upper 
band  with  a  narrow,  ruddy  lower  band,  changing  to  bright  vermilion ; 
with  orcinol,  it  gave  reddish  upper  and  dull  green  lower  band,  and  with 
hydrochloric  acid,  in  addition  a  dull  orange  upper  and  emerald-green 
lower  band;  in  presence  of  two  drops  of  sulphurous  acid,  no  reaction. 
Potassium  dichromate,  0'5  gram  per  litre  of  water,  with  or  without 
hydrochloric  acid,  gave  with  phenol  a  brown  band  soon  becoming 
lighter,  with  orcinol^a  dull,  prismatic  band  ;  in  presence  of  sulphurous 
acid  no  reaction :  distinction  from  chlorates.  Hydrogen  peroxide,  3  vols, 
strength  diluted  with  20  vols,  of  water,  gave  with  phenol  a  reddish 
upper,  and  dull  green  lower  band,  and  with  hydrochloric  acid  a  very 
faint,  purple  band,  changing  to  pink  ;  with  orcinol,  a  sharp  reddish 
band,  changing  to  dull  orange  above,  olive-green  below,  and  with  hydro- 
chloric acid  a  purple  upper,  weak  olive-green  lower  band ;  no  reaction 
in  presence  of  sulphurous  acid. 

The  above  reactions  refer  only  to  dilute  solutions  as  indicated  in  the 
paper  ;  very  different  results  would  be  obtained  with  either  stronger 
reagents  or  stronger  solutions.  The  average  temperature  throughout 
these  experiments  was  about  26°. 

The  following  is  a  convenient  reagent  for  detecting  nitrites  or 
nitrates : — Dissolve  2*5  grams  of  orcinol  in  a  mixture  consisting  of  25  c.c. 
of  2  per  cent,  copper  sulphate  solution,  1  c.c.  of  pure  sulphuric  acid, 
and  25  c.c.  of  pure  15  per  cent,  hydrochloric  acid,  and  filter;  2  drops 
of  this  are  added  to  0'5  c.c.  of  the  solution  to  be  tested,  and  2  c.c.  of 
sulphuric  acid  run  in.  If  the  reaction,  as  already  described  above, 
occurs  in  presence  of  sulphurous  acid,  nitrates  are  present.  (See  also 
next  Abstract.)  D.  A.  L. 

Griess'  Sulphanilic  Acid  Test  for  Nitrous  Acid  modified. 

By  D.  LiNDO  (Chem.  News,  58,  40). — The  author  has  made  experi- 
ments with  thymol,  orcinol,  and  a-nahpthol  as  well  as  with  phenol ;  he 
confirms  Gambelli's  results  as  regards  colour  and  the  advantage  of 
making  the  solution  alkaline  (Abstr.,  1887,  533).  He  takes  5  c.c.  of 
nitrite  solution,  adds  1  drop  of  a  saturated  solution  of  sulphanilic  acid  in 
1  :  5  sulphuric  acid,  1  drop  of  phenol  or  thymol,  and  after  10  minutes 
mixes  well  with  1  c.c.  of  ammonia.  Thymol  gives  an  orange-yellow  not 
so  defined  as  phenol.  The  limit  of  this  method,  using  5  c.c.  of  solution, 
is  1  part  of  N2O3  in  10,000,000  of  water.  The  author  suggests  the  use 
of  the  method  in  the  reverse  order  as  a  test  for  phenols.  Orcinol 
gives  as  good  a  reaction  as  phenol,  but  becomes  coloured  of  itself  on 
exposure  to  the  air  in  presence  of  alkali,  and  is  therefore  untrustworthy. 

D.  A.  L. 
Qualitative  Test  for  Phosphoric  Acid  of  Mineral  Origin,  in 
presence  of  Phosphoric  Acid  of  Animal  Origin  in  Artificial 
Manures.  By  N.  V.  Lorenz  (Chem.  Gentr.,  1888,  1039).— The  test 
depends  on  the  fact  that  mineral  phosphates  all  contain  much  more 
fluorine  than  bones.  30  grams  of  the  manure  are  treated  in  a  beaker 
with  15  c.c.  of  concentrated  sulphuric  acid  and  covered  with  a  watch- 
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i>'lass,  on  tlie  underside  of  which  is  a  drop  of  water.  The  silicon 
fluoride  evolved  in  the  case  of  a  mineral  phosphate,  causes  a  deposition 
of  silica  in  the  drop  of  water.  J.  W.  L. 

Volumetric  Estimation  of  Phosphoric  Acid  by  means  of 
Molybdic  Acid.  By  A.  Grete  (Ber.,  21,  2762— 2765).— Phosphoric 
acid  can  be  estimated  volumetrically  as  follows: — A  known  quantity 
of  the  solution  is  neutralised,  using  methyl-orange  as  indicator,  and 
any  precipitate  which  may  he  produced,  dissolved  by  a  few  drops  of 
nitric  acid.  An  equal  volume  of  a  75  per  cent,  solution  of  ammonium 
nitrate,  about  1  gram  of  sodium  sulphate,  and  1  c.c.  of  a  solution  of 
gelatin  are  added,  the  whole  heated  at  about  80 — 90°,  and  titrated 
with  a  solution  of  ammonium  molybdate  until  no  further  precipitation 
occurs.  The  mixture  is  constantly  shaken  during  titration,  and  from 
time  to  time  r.  little  of  the  gelatin  solution  is  added  as  long  as  it  pro- 
duces a  precipitate.  When  the  titration  is  almost  completed,  the 
solution  is  heated  and  stirred  until  the  precipitate  becomes  granular  ; 
the  end  of  the  reaction  is  then  easily  observed.  If  too  much  molyb- 
date has  been  run  in,  a  few  cubic  centimetres  of  phosphoric  acid  can 
be  added  and  the  solution  again  titrated. 

The  molybdate  solution  is  prepared  by  mixing  1  kilo,  of  ammonium 
molybdate,  dissolved  in  ammoniacal  water,  with  100  grams  of  gelatin 
which  has  been  previously  boiled  for  some  time  with  dilute  nitric  acid 
and  pouring  the  slightly  alkaline,  yellow  liquid  into  about  3  litres  of 
concentrated  nitric  acid  (sp.  gr.  1"2).  The  mixture  is  diluted  to 
10  litres,  kept  for  several  days  with  frequent  shaking,  filtered,  and 
standardised. 

The  gelatin  solution  is  prepared  by  boiling  100  grams  of  gelatin 
with  water  and  about  50  c.c.  of  nitric  acid,  and  diluting  to  1  litre.  A 
few  cubic  centimetres  of  this  solution  suffice  for  the  precipitation  of 
0-1  gram  P-.O^. 

The  analysis  can  be  carried  out  in  20  to  30  minutes,  and  the  results 
are  very  satisfactory.  F.  S.  K. 

Determination  of  Carbon  in  Iron.  By  L.  L.  de  Koninck 
(Zeit.  anal.  CJiem.,  27,  463 — 464). — In  the  process  in  which  the 
iron  is  dissolved  by  a  mixture  of  cupric  and  ammonium  chlorides 
(Creath)  and  the  residue  oxidised  by  sulphuric  and  chromic  acids 
(Ullgren),  it  is  necessary  to  wash  the  chlorides  out  of  the  residue 
very  completely,  otherwise  chlorine  will  be  evolved  with  the  carbonic 
anhydride.  The  addition  of  an  excess  of  silver  sulphate  to  the  mix- 
ture in  the  oxidation  flusk  obviates  this  difficulty,  not  a  trace  of 
chlorine  being  evolved.  M.  J.   S. 

Polaristrobometric  Analysis  of  a  Mixture  of  Sodium  and 
Potassium  Chlorides.  By  F.  ScHiJiT  (Ber.,  21,  2586— 2594).— The 
method  of  analysis  which  is  based  on  the  influence  of  inactive  com- 
pounds on  the  rotation  of  polarising  substances,  forms  a  ready  means  of 
determining  the  relative  amounts  of  sodium  and  potassium  in  solutions 
from  which  other  substances  have  already  been  separated. 

The  metals  are  converted  into  chlorides,  and  10  grams  of  the  well- 
dried  mixture  put  into  a  Mohr's  50  c.c.  flask  ;  11  grams  of  potassium 
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tartrate  (with  -J  mol.  H2O)  previously  dried  at  110^  is  then  added, 
the  whole  dissolved  in  warm  water,  cooled  to  20'',  and  the  flask  filled 
exactly  to  the  mark.  It  is  well  shaken  and  filtered  quiekly  ;  the 
tiltrate  is  then  polarised  in  a  400  mm.  tube  at  29°.  The  rotation  is 
first  determined  with  pure  sodium  chloride  and  potassium  tartrate 
(22  grams  of  NaCl,  22  grams  of  CiH.KsOe  +  iHaO  dissolved  to  100  c.c), 
then  with  pure  potassium  chloride,  and  the  difference  calculated. 
Tables  are  given  by  means  of  which  the  percentage  of  potassium  can 
be  found  after  the  rotation  has  been  determined  ;  also  a  table  show- 
ing actual  percentage  amounts  of  potassium  chloride  and  the  amounts 
as  determined  (from  5  to  95  per  cent.)  ;  the  greatest  error  is  d=  O'o. 

N.  H.  M. 

Estimation  of  Lithium  as  Fluoride.  By  A.  Caknot  (Gompt 
rend.,  107,  237 — 240). — Freshly  precipitated  lithium  fluoride  requires 
for  complete  solution  at  the  ordinary  temperature  800  parts  of  pure 
water  and  1900  parts  of  a  mixture  of  equal  volumes  of  water  and 
ammonia  solution.  In  presence  of  a  small  quantity  of  ammonium 
fluoride,  the  solubility  is  still  further  reduced,  probably  because  the 
dissociation  of  the  lithium  fluoride  is  prevented,  and  solution  of  the 
precipitate  requires  2100  parts  of  water,  3000  parts  of  a  mixture  of 
3  vols,  water  and  1  vol.  ammonia  solution,  and  3500  parts  of  a  mix- 
ture of  equal  volumes  of  water  and  ammonia.  Sodium  fluoride 
requires  70  parts  of  the  last  mixture  for  complete  solution,  but  the 
potassium,  caesium,  and  rubidium  compounds  are  much  more  soluble. 

The  ammonium  fluoride  required  is  purified  by  boiling  it  for  a  short 
time  with  twice  its  volume  of  ammonia  solution,  filtering  off  the 
precipitated  silica,  and  preserving  the  concentrated  ammoniacal 
solution. 

The  solution  containing,  say,  a  few  decisrrams  of  a  lithium  salt 
with  not  more  than  10  or  15  times  its  weight  of  other  alkaline  salts, 
is  concentrated  to  a  few  c.c,  mixed  with  15  to  20  c.c.  of  ammonium 
fluoride  and  ammonia,  and  allowed  to  remain  overnight.  The  pre- 
cipitate is  washed  two  or  three  times  with  a  few  c.c.  of  water  con- 
taining ammonium  fluoride  and  ammonia,  dried,  heated  to  expel 
excess  of  ammonium  fluoride,  mixed  with  excess  of  sulphuric  acid, 
and  the  lithium  weighed  as  sulphate.  The  volume  of  the  filtrate  and 
the  washings  should  be  measured.  Since  part  of  the  liquid  is  in 
contact  with  the  precipitate  for  a  short  time  only,  it  may  be  taken  that 
10  c.c.  contains  2  mgrms.  of  lithium  fluoride,  approximately  equiva- 
lent to  4  mgrms.  of  the  sulphate.  The  examples  given  are  very 
satisfactory.  C.  H.  B. 

Estimation  of  Lithium  in  Mineral  Waters.  By  A.  Carnot 
(Compt.  rend.,  107,  336— 339).— From  1  to  10  litres  of"  the  water  is 
concentrated  by  evaporation,  and  the  compounds  of  iron,  magnesium, 
barium,  calcium,  strontium,  and  ammonium,  and  the  silica,  carbonic 
acid,  and  sulphuric  acid  are  removed  by  the  usual  methods.  The 
residue,  which  consists  of  alkaline  chlorides  with  probably  a  small 
quantity  of  magnesium  chloride,  is  evaporated  to  dryness,  the  liquid 
being  well  stirred  towards  the  end  of  the  operation  in  order  to  obtain 
a  granular  residue.     This  residue  is  extracted  with  alcohol  of  90  per 
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cent.,  the  alcohol  distilled  off,  and  the  residue  evaporated  with  water 
acidified  with  hydrochloric  acid,  and,  whilst  still  moist,  treated  with 
concentrated  alcohol,  and  finally  with  alcohol  and  ether.  Tlie 
alcoholic  solution  is  evaporated  to  dryness,  the  residue  dissolved  in  15 
to  20  c.c.  cf  water,  and  treated  with  ammonium  fluoride  in  the  manner 
already  described  (preceding  Abstract).  The  lithium  fluoride  is  dried 
and  weighed,  and  then  converted  into  sulphate  and  again  weighed.  This 
affords  a  valuable  check  on  the  result,  since  the  weight  of  the  sulphate 
is  almost  exactly  double  that  of  the  fluoride,  whilst  in  the  case  of 
potassium  and  sodium  the  ratio  is  very  different:.  Should  the  rela- 
tion between  the  two  weights  indicate  that  the  lithium  salt  is  not 
pure,  it  should  be  redissolved  in  water  and  the  precipitation  repeated. 

In  order  to  separate  small  quantities  of  magnesium,  the  sulphate  is 
dissolved  in  40  to  50  c.c.  of  water,  and  heated  with  ammonia  and 
sodium  phosphate. 

In  calculating  the  quantity  of  lithium  dissolved  from  the  fluoride 
by  the  washings,  7  c.c.  and  not  10  c.c.  as  stated  in  the  previous  paper 
Qoc.  cit.)^  contain  2  mgrms.  of  lithium  fluoride. 

A  spring  at  Maizieres,  which  contained  3'644  grams  of  solid  matter 
per  litre,  contained  0'0240  grams  of  lithium  oxide,  whilst  another  at 
Sautenay  contained  8*980  grams  of  solid  matter  and  0*0310  of  lithium 
oxide.  C.  H.  B. 

Use  of  Hydroxylamine  Hydrochloride  in  Quantitative 
Analysis.  By  A.  Lainer  (Monatsh.,  9,  533—536). — The  author 
finds  that  silver  nitrate  and  halogen  silver  compounds,  either  in  the 
solid  condition  or  dissolved  in  sodium  thiosulphate  or  potassium 
cyanide,  are  perfectly  reduced  by  treatment  w^ith  hydroxylamine 
hydrochloride  and  alkali.  The  reduced  silver  can  be  readily  trans- 
fer led  to  a  filter  and  weighed.  Results  of  analyses  are  given  showing 
the  accuracy  of  the  method.  Gr.  T.  M. 

Estimation  and  Separation  of  Zinc.  By  J.  Riban  (Compf. 
rend.,  107,  341 — 343). — The  solution  is  mixed  with  sodium  carbonnte 
until  a  slight,  permanent  precipitate  is  formed,  and  this  is  redissolved 
by  addition  of  a  small  quantity  of  hydrochloric  acid.  An  excess  of 
a  slightly  acid  solution  of  sodium  or  barium  dithionate  is  added,  the 
liquid  diluted  so  that  100  c.c.  contain  not  more  than  0"1  gram  of  zinc, 
and  it  is  then  saturated  with  hydrogen  sulphide  in  the  cold.  Under 
these  conditions,  zinc  sulphide  separates  as  a  very  dense,  granular 
precipitate,  which  is  readily  washed  with  warm  water  containing 
hydrogen  sulphide.  If  the  solution  is  eufficiently  dilute,  the  liberated 
dithionic  acid  exerts  no  appreciable  solvent  action  on  the  precipitate. 

This  method  is  available  for  the  separation  of  zinc  from  manganese, 
iron,  and  other  metals  which  are  not  precipitated  by  hydrogen 
sulphide  in  presence  of  dithionic  acid.  C.  H.  B. 

Copper  Assays.  By  J.  W.  Westmoreland  (Ghem.  News,  58,  76 
— 79). — The  author  does  not  approve  of  the  fire  assay  or  of  the 
cyanide  method ;  he  also  disagrees  with  Peter's  strong  advocacy  of 
the  electrolytic  method  inasmuch  as  silver,  bismuth,  lead,  arsenic,  tin, 
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manganese  and  ferric  salts  all  interfere  with  it.  He  advocates 
E.  O.  Brown'^8  iodine  process,  titrating  in  an  acetic  acid  solution. 
(Compare  Abstr.,  1887,  80.)  D.  A.  L. 

Detection  of  Mercury  in  Urine  by  Electrolysis.    By  Ziegeler 

(Chem.  Centr.,  1888,  1040,  from  Monatsh.  pr.  Dermatologie,  7,  657 — 
658). — 150  c.c.  of  urine  is  warmed  witli  1"5  grams  of  potassium  per- 
manganate. When  the  oxidation  is  complete,  the  liquid  is  filtered 
and  100  c.c.  is  treated  with  5  grams  of  sulphuric  acid,  the  liquid 
shaken  to  expel  carbonic  anhydride,  and  the  further  examination  con- 
ducted according  to  Wolf's  method  {Chem.  Centr.,  1888,  867). 

J.  W.  L. 

The  Electrolytic  Method  as  applied  to  Iron.  By  E.  F.  Smith 
(Amer.  Ghem.  J.,  10,  330 — 332). — The  solution  is  mixed  with  an 
excess  of  sodium  citrate  and  a  little  free  citric  acid;  using  about 
70  to  150  c.c.  of  liquid  and  a  current  liberating  6  c.c.  oxhydrogen  gas 
per  minute ;  the  deposition  generally  takes  four  hours.  The  separa- 
tion is  complete,  the  metal  is  compact,  regular,  and  steel-like,  and 
after  washing  successively  with  water,  alcohol,  and  ether,  and  drying 
it  does  not  alter  when  exposed  to  the  air.  The  presence  of  aluminium  or 
of  titanium  does  not  interfere.     A  number  of  test  analyses  are  given. 

H.  B. 

Separation  of  Arsenic,  Antimony,  and  Tin  from  Gold  and 
Platinum.  By  L.  L.  de  Koninck  and  A.  Leceemier  (Zeit.  anal. 
Chem.,  27,  462 — 463), — The  precipitated  sulphides  are  heated  in  a 
stream  of  hydrogen  chloride.  Antimony  and  tin  volatilise  as 
chlorides,  arsenic  as  sulphide  :  gold  and  platinum  remain. 

M.  J.  S. 

Bromine  for  Gold  Extraction.  By  W.  H.  Burfetnd  (Chem.  Neivs, 
58,  92). — The  use  of  bromine  is  suggested  as  a  substitute  for  chlorine 
in  the  laboratory  and  perhaps  in  the  works  also ;  for  the  extraction  of 
gold,  it  has  the  advantage  of  requiring  no  generating  apparatus.  A 
weighed  quantity  of  the  ore  is  washed,  put  in  a  bottle  with  bromine- 
water,  agitated  from  time  to  time,  more  bromine  added,  if  required, 
until  there  is  still  an  excess  of  bromine  after  an  hour  or  so.  The 
precipitate  is  well  washed  and  the  filtrate  is  treated  in  the  same 
manner  as  if  chlo^rine  had  been  used.  D.  A.  L. 

Determination  of  Oxygen  in  Water.  By  Blarez  (/.  Pharm. 
[5],  18,  55 — 58). — An  estimation  can  be  made  in  10  minutes. 
The  following  titrated  solutions  are  required  : — Sodium  hydroxide, 
one  equivalent  per  litre;  ferrous  ammonium  sulphate,  40  grams 
per  litre,  slightly  acidified  with  sulphuric  acid;  sulphuric  acid 
diluted  with  an  equal  volume  of  water;  decinormal  solution  of 
potassium  permanganate.  The  apparatus  employed  is  a  bromine 
tube  with  a  bulb  capacity  of  about  250  c.c,  the  tube  of  which 
is  cut  off  2  to  3  cm.  below  the  stop-cock.  Above  the  bulb  is 
a  caoutchouc  stopper  carrying  a  cylindrical  funnel  of  about  12  c.c. 
capacity,  having  a  capillary  tube  terminating  level  with  the  under- 
side of  the  stopper.  The  capacity  of  the  tube  is  measured  by 
filling  with  water  up  to  the  middle  of  the  neck  which  receives  the 
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stopper  and  running  out  the  water  into  a  graduated  tube  ;  this  is  only 
required  once  for  each  apparatus.  30  to  35  c.c.  of  mercury  is 
measured  accurately  and  poured  into  the  tube ;  10  c.c.  of  normal 
sodium  hydroxide  is  now  added  and  the  water  to  be  examined  is  run 
in  up  to  the  mark  in  the  neck ;  the  volume  of  water  taken  is  thus 
known.  The  stopper  with  funnel  is  now  thrust  into  the  neck  so  as 
to  remove  all  the  air  ;  a  little  water  may  rise  into  the  funnel,  a  little 
mercury  run  out  at  the  stopcock  brings  the  level  down  to  the  bottom 
of  the  stopper.  Exactly  6  c.c.  of  the  ferrous  solution  is  now  placed  in 
the  funnel  and  carefully  passed  into  the  tube  by  running  out  more 
mercury  until  the  level  of  the  liquid  is  again  brought  to  the  bottom 
of  the  stopper.  The  liquids  are  now  mixed  by  giving  the  tube  a 
gyratory  movement,  and  in  five  or  six  minutes  the  oxygen  may  be 
considered  to  be  completely  absorbed.  There  is  now  added  10  c.c.  of 
sulphuric  acid  in  the  same  way  as  the  ferrous  solution ;  on  agitating 
the  tube,  the  contents  become  clear  at  once.  The  mercury  is  now  run 
out,  and  the  aqueous  contents  are  poured  out  and  titrated  with  per- 
manganate solution.  J.  T. 

Estimation  of  Glycerol  in  Crude  Glycerin.  By  R.  Benedikt 
and  M.  Cantor  (Mo7iatsh.,  9,  521— 527).— From  1  to  IJ  grams  of  the 
sample  is  heated  for  from  1  to  1^  hours  with  from  7  to  8  grams  of 
acetic  anhydride  and  about  3  grams  of  anhydrous  sodium  acetate, 
in  a  wide-mouthed  100  c.c.  flask  provided  with  a  reflux  condenser. 
After  cooling,  50  c.c.  of  water  is  added,  the  flask  is  again  attached  to 
the  condenser,  and  the  contents  are  heated  just  to  the  boiling  point. 
By  this  operation,  the  glycerol  is  quantitatively  converted  into  tri- 
acetin.  The  solution  is  filtered  and  the  amount  of  triacetin  present 
determined  by  means  of  standard  caustic  soda  and  hydrochloric  acid. 
Di-  and  tri-glycerides  are  decomposed  by  acetic  anhydride  in  an  almost 
precisely  similar  way.  G.  T.  M. 

Estimation  of  Glycerol  by  Oxidation.  By  V.  Planchon 
(Compt.  rend.,  107,  246 — 247). — When  a  solution  of  glycerol  is 
mixed  with  potassium  permanganate  and  sulphuric  acid,  there  is  no 
appreciable  action  in  the  cold,  but  at  40°  carbonic  anhydride  is 
evolved,  and  at  a  higer  temperature  oxidation  proceeds  rapidly  and 
regularly.  The  carbon  is  completely  converted  into  carbonic  anhy- 
dride, and  by  absorbing  this  gas  in  soda-lime,  the  quantity  of 
glycerol  can  be  accurately  estimated.  C.  H.  B. 

Determination  of  Cane-sugar  in  Liqueurs,  Confectionery, 
and  Chocolate.  By  F.  Rathgen  {Zeit.  anal.  Ohem.,  27,  433—445). 
— This  may  be  effected  by  the  use  of  the  saccharimeter.  The  chief 
difficulties  lie  in  the  preparation  of  perfectly  clear  solutions,  and  in 
the  presence  of  other  optically  active  substancs.  Turbid  solutions 
may  generally  be  clarified  by  shaking  with  alumina,  which  has  been 
precipitated  from  the  sulphate  by  ammonia  and  thoroughly  washed. 
In  the  case  of  chocolate,  the  further  addition  of  lead  acetate  and 
alum  is  necessary.  Coloured  liquids  should  be  shaken  with  blood 
charcoal.     In  the  absence  of  inverted  sugar  or  glucose  (which  may 
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be  known  by  the  absence  of  reduction  when  the  solution  is  warmed 
with  copper  sulphate  and  soda),  a  simple  reading  (A)  in  the  polari- 
scope,  gives  by  the  usual  formula  the  percentage  of  cane-sugar,  but 
since  part  of  the  sugar  is  generally  found  to  hare  been  inverted  by  the 
action  of  the  fruit  acids,  it  is  necessary  to  complete  the  inversion  by 
heating  a  portion  of  the  liquid  with  hydrochloric  acid  and  then  to  make 
a  second  observation,  B.  If  the  amount  of  substance  proper  to  the  in- 
strument in  use  has  been  taken,  the  formula     — - — ~    ^ ,   gives  the 

percentage  of  cane-sugar  at  the  time  of  analysis,  and ,  the 

original  percentage.  Since  the  amount  of  rotation  produced  by 
invert  sugar  is  affected  by  the  presence  of  alcohol,  it  is  necessary  in 
examining  liqueurs  to  evaporate  (after  neutralising  with  ammonia) 
and  make  up  with  water.  Ammonia  should  also  be  added  when 
extracting  the  sugar  from  such  articles  as  candied  fruits,  jellies,  and 
syrups,  in  all  of  which  much  of  the  sugar  will  be  found  to  be  inverted. 
The  results  are  given  of  the  examination  of  numerous  liqueurs  and 
articles  of  confectionery.  M,  J.  S. 

Detection  of  Aldehyde.  By  W.  Windisch  (Zeit.  anal.  Chem., 
27,  514;  Zeit.  fiir  Spirit.  Ind.,  9,  519;  Chem.  Zeitung,  11,  24).— 
With  metaphenylenediamine  hydrochloride,  aldehyde  forms  a  reddish- 
brown,  resinous  substance,  soluble  in  water  and  alcohol  with  blood-red 
colour  and  green  fluorescence.  Highly  dilute  solutions  (1  of  alde- 
hyde in  200,000)  give  a  yellow  colour,  which  disappears  on  treatment 
with  an  alkali,  and  is  restored  by  addition  of  hydrochloric  acid.' 

M.  J.  S. 

Acetone  in  Urine.  By  Legal  (J.  Pharm.  [5],  18,  206—207, 
from  /.  Med.  Paris). — To  detect  acetone  in  urine,  add  some  drops  of 
a  concentrated  solution  of  sodium  nitroprusside,  and  make  the 
mixture  alkaline  by  the  addition  of  a  little  potassium  hydroxide.  A 
red  coloration  is  produced  which  disappears  after  some  time;  when  this 
has  taken  place,  a  little  acetic  acid  is  added,  and,  if  acetone  is  present 
in  the  urine,  a  deep- violet  coloration  appears.  Acetone  is  found  in 
diabetic  urine.  Ferric  chloride  is  employed  to  detect  ethyl  aceto- 
acetate  in  urine  ;  in  this  case,  the  urine  becomes  deep-red.  The  urine 
of  patients  who  have  taken  thalline,  autipyrine,  salicylic  acid,  and 
phenol  gives  the  same  reaction  with  ferric  chloride,  but  the  colour 
disappears  on  boiling  in  the  case  of  ethyl  acetoacetate.  If  the  urine 
be  previously  boiled,  the  colour  is  not  produced  in  the  latter  case,  but 
is  produced  with  the  other  substances.  J.  T. 

Valuation  of  Crude  Sodium  Acetate.     By  G.  Neumann  (/.  pr. 

Ghem.  [2],  38,  91 — 97). — This  is  a  modification  of  Phillips's  method 
(Abstr.,  1886,  747).  The  dropping  funnel  has  a  three-way  cock,  so 
that  a  stream  of  air  may  be  passed  through  the  apparatus  ;  the  air  is 
supplied  through  a  "T-pi^^®*  so  that  when  it  is  turned  off  by  the 
three-way  cock  it  may  be  used  to  force  the  liquid  through  the  funnel, 
thus  preventing  the  escape  by  upward  pressure  from  the  retort. 
The  carbonic  anhydride  is  estimated  at  the  same  time  by  connect- 
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ing  the  receiver  with  weighed  absorption  tubes.  The  carbonaceous 
matter  in  the  residue  from  the  distillation  is  determined  by  combus- 
tion with  chromic  and  sulphuric  acids  in  Classen's  apparatus. 

A.  G.  B. 

Estimation  of  Hydrogen  Potassium  Tartrate  and  Free 
Tartaric  Acid  in  Wines.  By  B.  Haas  (Ghem.  Gentr.,  1888,  1045 
— 1046,  from  Zeit.  NaJir.  Hygiene,  2,  97 — 100). — Two  quantities  of 
50  c.c.  each  of  the  wines  are  evaporated  in  dishes  on  the  water-bath  to 
about  4  c.c.  One  of  these  is,  previously  to  the  concentration,  half 
neutralised  with  potassium  carbonate.  After  the  desired  concentra- 
tion is  effected,  2  c.c.  of  glacial  acetic  acid  is  added  to  the  half- 
neutralised  portion  for  each  gram  of  neutralised  tartaric  acid. 
100  c.c.  of  95  per  cent,  alcohol  is  added  to  each  portion,  and  the 
hydrogen  potassium  tartrate  is  collected  and  titrated  with  alkali. 
The  difference  between  the  amounts  of  hydrogen  tartrate  as  thus 
determined  corresponds  with  the  free  tartaric  acid  in  the  wine. 

J.  W.  L. 

Test  for  Uric  Acid.  By  G.  Deniges  (/.  Pharm.  [5],  18,  161— 
162). — The  reaction  depends  on  the  transformation  of  uric  acid  into 
alloxanic  products  under  the  action  of  nitric  acid  or  of  bromine- water, 
the  solution  of  these  compounds  in  concentrated  sulphuric  acid,  and 
on  the  blue  colour  communicated  to  commercial  benzene  by  this 
solution.  A  little  uric  acid  is  placed  in  a  small  porcelain  capsule 
with  two  drops  of  water  and  one  or  two  drops  of  nitric  acid,  the 
whole  is  gently  evaporated  to  dryness,  when  the  mass  should  be  still 
yellow,  or  scarcely  reddish.  It  is  dissolved  in  two  or  three  drops 
of  concentrated  sulphuric  acid,  and  on  adding  commercial  benzene  a 
beautiful  blue  coloration  appears.  The  coloration  is  due  to  the  action 
of  thiophen  contained  in  the  benzene  obtained  from  coal-tar  on  the 
alloxan  and  other  alloxanic  compounds,  resulting  from  the  oxidation 
of  uric  acid  by  nitric  acid  or  bromine- water.  J.  T. 

Determination  of  Fat  in  Milk,  Cream,  &c.  By  C.  Schmid 
{Zeit.  anal.  Ghem.,  27,  464). — In  a  test-tube  of  about  50  c.c.  capacity, 
graduated  in  tenths  of  a  cubic  centimetre,  5  c.c.  of  cream  or  10  c.c. 
of  milk  is  placed ;  10  c.c.  of  concentrated  hydrochloric  acid  is  added, 
and  the  mixture  is  boiled  with  shaking  until  it  becomes  dark  brown. 
After  cooling,  30  c.c.  of  ether  is  added,  and  the  tube  is  well  shaken. 
The  ethereal  and  aqueous  layers  separate  perfectly  clear.  The  volume 
of  the  former  is  read,  and  10  c.c.  withdrawn  by  a  pipette  is  evaporated 
in  a  tared  basin  on  the  water-bath,  whilst  blowing  upon  its  surface. 
The  fat  is  dried  at  100^  and  weighed,  and  the  amount  calculated  for 
the  whole  of  the  ether  solution.  The  entire  operation  takes  about  a 
quarter  of  an  hour,  and  gives  results  of  the  highest  accuracy. 

M.  J.  S. 

Analysis  of  Butter,  Oleomargarin,  &c.  By  H.  N.  Morse  and 
W.  M.  Burton  {Amer.  Ghem.  /.,  10,  322— 328).— Hehner's  and 
Koettstorfer's  methods  of  analysis  are  not  capable  of  distinguishing 
between  good  butter  and  mixtures  of  butter  with  certain  fats.  The 
following  method,  which  may  be  made  very  simple,  discriminates  in 
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such  cases  very  easily,  and  depends  on  the  determination  of  the  total 
fatty  acids,  and  of  those  soluble  and  of  those  insoluble  in  water. 
The  following  numbers,  expressing  the  percentage  of  alkali  required 
to  neutralise  (a)  the  insoluble  and  (b)  soluble  acids  respectively, 
show  the  great  difference  between  butter  and  other  fats  and  oils : — 
Butter,  (a)  86-57,  (6)  13-17;  cocoanut-oil,  (a)  91-95,(6)  8-17;  ditto 
washed  with  water,  (a)  92'43,  (6)  7-42  ;  ditto  washed  with  dilute 
sodium  carbonate  solution,  (a)  92'33,  (b)  7-45  ;  cotton-seed  oil,  (a) 
92-05,  (6)  7-76;  oleomargarin,  (a)  95-40,  (b)  4-57;  lard,  (a)  95-96, 
(b)  3-82  ;  beef  tallow,  (a)  96-72,  (6)  3-40.  The  fat  is  melted,  filtered, 
and  well  stirred  during  solidification  ;  a  sample  is  then  saponified 
with  a  measured  quantity  of  alcoholic  potash,  and  the  excess  of  the 
latter  determined  by  hydrochloric  acid  and  phenolphthalein ;  the  total 
acids  are  thus  found.  The  alcoholic  solution  is  evaporated  to  dryness 
and  the  soap  treated  with  exactly  enough  hydrochloric  acid  to  liberate 
all  the  fatty  acids ;  the  liquids  are  heated  in  a  flask  fitted  with  a 
reflux  condenser  until  the  oil  has  separated,  when  it  is  filtered,  and 
the  two  sets  of  acids  thus  separated  are  then  easily  estimated. 

H.  B. 

Action  of  Sulphur  Chloride  on  Oils,   &c.    By  T.  T.  P.  B. 

Warren  (Chem.  Ntws,  58,  4,  15). — Although  genuine  lard  and  lard 
oil  yield  products  with  sulphur  chloride  which  are  perfectly  soluble  in 
carbon  bisulphide,  yet  mixtures  of  equal  parts  of  cotton-seed  oil  and 
lard  oil  do  not,  as  might  be  expected,  yield  a  product  containing 
50  per  cent,  soluble,  in  fact,  some  of  the  lard  oil  product  appears  to  be 
retained  by  the  altered  cotton  oil.  The  author  now  finds  that  cotton 
oil  does  not  dissolve  when  boiled  even  with  concentrated  potash  ; 
therefore  to  overcome  difficulties  like  that  just  noted,  the  mixed 
product  is  saponified  with  30  per  cent,  potash,  the  glycerol  is  deter- 
mined and  the  fatty  acids  examined ;  in  this  manner,  a  clue  is  obtained 
as  to  the  character  of  the  oils  present  which  yield  solid  products 
soluble  in  carbon  bisulphide,  but  are  retained  by  the  insoluble  mass. 
Cases  may  occur  where  sulphur  chloride  yields  an  insoluble  product, 
but  that  owing  to  its  solubility  in  an  accompanying  soluble  fat  the 
insoluble  substance  may  be  overlooked ;  in  such  cases,  a  saponification 
test  will  also  be  found  useful,  as  for  instance,  when  cotton  oil  and  lard 
fat  are  mixed  in  such  proportions  as  to  yield  a  soluble  sulphur  chloride 
product.  The  author  has  succeeded  in  reproducing  cotton  oil  by 
heating  a  mixture  of  the  acids  obtained  from  cotton  oil  and  glycerol 
in  a  sealed  tube  at  about  260°,  for  several  weeks  ;  he  hence  confirms 
Berthelot's  observation  on  this  point ;  it  is  noteworthy  that  the  cotton 
oil  acids,  unlike  the  oil,  yield  with  sulphur  chloride  products  soluble  in 
carbon  bisulphide.  The  author  points  out  that  the  stability  of  the 
fatty  glycerides  in  different  oils  is  intimately  connected  with  the 
drying  properties  ;  and  the  iodine  absorption  of  an  oil  before  and  after 
exposure  to  the  air  in  a  warm  place  gives  an  idea  of  the  change 
effected  during  oxidation  ;  for  example,  the  iodine  absorption  of  poppy 
oil  exposed  in  an  open  dish  at  60°  fell  from  135  to  119  per  cent,  in  10 
days,  a  sample  of  rape  oil  under  similar  conditions  was  much  bleached, 
but  its  iodine  absorption  only  fell  10  per  cent.     The  author  attributes 
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the  dark  hue  of  the  sulphur  chloride  products  from  oxidised  oils  to 
the  loss  of  glycerol. 

In  examining  olive  oil  adulterated  with  lard  and  poppy  oil,  the 
author  determines  the  total  iodine  absorption  of  the  mixture,  the  lard 
oil  is  then  removed  by  boiling  with  moderately  strong  alkali,  supple- 
mented if  necessary  by  washing  with  ether,  then  having  ascer- 
tained the  iodine  absorption  due  to  the  lard  oil,  it  is  not  difficult  to 
fix  on  the  mixture  of  olive  and  poppy  oil  which  yields  the  residual 
iodine  absorption  ;  the  reduction  of  the  iodine  absorption  of  poppy 
oil  by  oxidation  is  an  element  of  uncertainty.  The  presence  of  poppy 
oil  may  be  confirmed  by  passing  ozone  through  the  mixture  for  a 
short  time  ;  the  sulphur  chloride  product  being  black  and  more  viscid 
if  it  is  present.  D.  A.  L. 

Detection  of  Sesame  Oil  in  Olive  Oil.  By  E,  Millau  {J. 
Fharm.  [5],  18,  169—170,  from  Momt-sci.,  1888).— On  treating  olive 
oil  directly  with  sugared  hydrochloric  acid,  a  rose  colour  may  be 
obtained  with  a  perfectly  pure  oiL  Various  experiments  have  shown 
that  the  colour  in  this  case  is  due  to  the  aqueous  portion  which  passes 
from  the  fruit  pulp  when  the  oil  is  extracted  by  pressure.  Con- 
sequently, to  test  olive  oil  for  sesame  oil,  it  is  necessary  to  remove  this 
aqueous  portion  by  heating  at  110°;  then  a  portion  treated  with  an 
equal  volume  of  sugared  hydrochloric  acid  in  a  test-tube  gives  a  rose 
colour  if  any  sesame  oil  is  present,  but  remains  absolutely  colourless 
if  pure.  J.  T. 

Detection  of  Cotton-seed  Oil  in  Olive  Oil.  By  E.  Millau 
(J.  Pharm.  [5],  18,  170—171,  from  Mo7it.-sci.,  1888).— In  a  porcelain 
basin  of  lOUO  c.c.  capacity,  15  c.c.  of  the  oil  in  question  is  heated  to 
about  110°,  then,  still  continuing  the  heat,  a  mixture  of  15  c.c.  of  sodium 
hydroxide  of  40°  B.  and  15  c.c.  of  alcohol  of  92°  is  slowly  poured  on 
to  the  oil.  When  ihe  mass  becomes  homogeneous,  500  c.c.  of  water 
is  added  drop  by  drop  so  as  to  avoid  cooling  the  mass  and  the  forma- 
tion of  lumps.  After  boiling  a  short  time,  the  fatty  acids  are 
separated  by  dilute  (one-tenth)  sulphuric  acid.  When  the  acid  is  in 
slight  excess,  about  5  c.c.  of  the  fatty  acids  is  heated  gently  on  the 
water-bath  with  20  c.c.  of  alcohol  to  solution,  2  c.c.  of  silver  nitrate 
solution  (30  grams  to  100  c,c.  water)  is  added,  and  the  heating 
continaed  untd  about  one-third  of  the  liquid  has  evaporated.  The 
latty  acid  remains  unchanged  if  the  oil  is  pure;  but  if  cotton-seed 
oil  is  present  metallic  silver  is  precipitated.  The  reaction  is  -^very 
sensitive,  indicating  1  per  cent,  of  cotton-seed  oil.  Sources  of  error 
are  avoided  by  thus  working  on  the  fatty  acids  separated  by  the 
process.  J.  T. 

Determination  of  the  Oil  in  Linseed  Cake.  By  B.  Klopsch 
{Zeit.  anal.  Ohe^n.,  27,  452 — 457). — It  is  necessary  that  the  cake 
intended  for  extraction  with  ether  should  not  be  dried  at  too  high  a 
temperature  or  for  too  long  a  time.  Three  hours  in  the  water-oven 
(at  94 — 96°)  is  sufficient  to  dry  the  sample  thoroughly,  and  has  no 
influence    on    the   oil    determination,    but   after   six    hours    at   that 
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temperature,  and  still  more  markedly  at  a  higher  temperatnre  (105°), 
considerably  less  oil  is  extracted  by  ether.  The  cause  of  this  is  nndtr 
investigation.  M.  J.  S. 

Estimation   of  Mustard   Oil  in  Seeds  of  Cruciferae.     By  O. 

EoRSTER  (Lavdw.  Versiirhs-Stat.,  1888,  209 — 214). — As  the  various 
methods  heretofore  in  use  for  the  estimation  of  mustard  oil  in  seeds 
are  more  or  less  incorrect,  the  following  method  has  been  devised,  and 
used  with  good  resnlts :  25  grams  of  the  powdered  substance  (oil 
cake)  is  made  into  a  thin  paste  with  water,  allowed  to  remain  for  half 
an  hour,  and  then  heated  by  the  introduction  of  steam,  whereby  the  oil 
is  volatilised  ;  and  maybe  collected  by  the  usual  arrangements  of  con- 
denser, &c.,  in  a  250  c.c.  flask  containing  50  c.c.  ammoniacal  alcohol  ; 
when  about  150  c.c.  of  liquid  has  distilled  over,  the  liquid  is  allowed 
to  remain  for  12  hours  in  a  closed  vessel,  and  afterwards  brought  to 
boiling  in  a  beaker,  and  freshly  prepared  mercuric  oxide  is  added, 
sufficient  to  combine  with  ail  the  sulphur  present.  The  mixture  is 
then  again  boiled,  and  before  it  is  quite  cold  potassium  cyanide  is 
added  to  remove  all  excess  of  mercuric  oxide  and  oxy'dimercurammo- 
nium  hydroxide ;  the  weight  of  the  mercuric  sulphide  obtained  is 
then  multiplied  by  0*4266,  the  product  representing  the  mustard  oil. 
The  mercuric  oxide  employed  is  prepared  by  decomposing  25  c.c.  of  a 

4  per  cent,  solution  of  mercuric  chloride  with  potassium  hydroxide 
and  boiling  the  mixture.  A  small  loss  may  occur  due  to  the  forma- 
tion of  the  mustard  oil,  since  potassium  myronate  in  presence  of 
myrosin  and  water  yields  besides  mustard  oil,  small  quantities  of 
crotonitrile  and  free  sulphur,  which  remain  in  the  retort ;  the  extent 
to  which  this  may  occur  can  be  estimated  by  preliminary  experi- 
ments ;  sinapolin  (diallylcarbamide)  carbonic  anhydride,  and  sul- 
phuretted hydrogen  may  be  formed,  or  diallylthiocarbamide  may  be 
produced,  but  in  both  cases  the  hydrogen  sulphide  simultaneously 
formed  combines  with  the  mustard  oil,  producing  allylamine  and 
carbon  bisulphide,  or  diallylthiocarbamide  and  carbon  bisulphide; 
the  sulphur  is  not  lost,  as  with  alcoholic  ammonia  it  forms  ammo- 
nium thiocarbonate,  which  yields  mercuric  sulphide  with  mercuric 
oxide.  E.  W.  P. 

Tests  for  Antipyrine  and  Antifebrine,  and  Fahlberg's 
'^  Saccharin."  By  D.  Lindo  (Ghew,.  News,  58,  51).— The  author 
suggests  the  following  reaction  as  a  test  for  "  saccharin."     Not  less  than 

05  mgrm.  solid  "  saccharin  "  is  evaporated  to  dryness  over  a  water- 
bath  with  excess  of  nitric  acid,  and  whilst  still  on  the  bath,  a  piece  of 
potash  and  a  few  drops  of  water,  or  better  still,  of  50  per  cent,  alcohol 
are  added  ;  colour  develops  immediately,  and  by  inclining  the  dish 
streaks  of  blue,  violet,  purple,  and  red  flow  from  the  potash. 

Antipyrine  is  heated  with  concentrated  nitric  acid  over  a  flame 
until  reaction  commences,  the  Hame  being  then  removed.  When  the 
action  ceases,  a  fine  purple  liquid  remains,  which  on  adding  water  and 
filtering  yields  a  purple-red  solution  and  a  violet  precipitate. 

A  minute  quantity  of  antifebrine  is  strongly  heated  with  a  little 
pure  concentrated  sulphuric  acid,  the  product  when  cool  is  mixed  with 
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water  and  with  some  liiglilj  dilute  nitrite  solatioa,  and  may  tlien  be 
tested  like  ordinary  sulphanilic  acid  by  means  of  7-naphthol,  thymol, 
or  phenol.  D.  A.  L. 

Estimation  of  Emetine.  By  A.  Kremel  {Arch.  Pharm.  [3],  26, 
419,  from  JPharm,  Post,  21,  151). — 10  grams  of  ipecacuanha  root, 
finely  powdered,  is  rubbed  up  with  the  same  amount  of  potassium 
hydroxide  and  water,  dried  on  a  water-bath,  finely  powdered,  and 
extracted  with  hot  chloroform.  After  evaporation  of  the  nearly 
colourless  solution,  the  emetine,  which  is  slightly  yellow,  is  dried  at 
100°  and  weighed.  The  average  amount  obtained  is  1'80  percent. 
Flilckiger's  method,  extraction  with  ammoniacal  chloroform,  does  not 
vield  the  emetine  sufiiciently  pure  to  give  the  value  of  the  ipecacuanha 
root.  J.  T. 

Filtering   "Crude  Fibre  "   and   Silver  Chloride.    By  T.  B. 

Osborne  (Ghem.  News,  58,  90 — 91). — The  following  plan  of  filtra- 
tion is  suggested  as  rapid  and  efficient  for  crude  fibre  determinations. 
Fold  the  paper  to  form  a  cone  of  somewhat  smaller  angle  than  that  of 
the  funnel,  place  in  position  on  the  platinum  cone,  moisten  and  apply 
suction  ;  the  paper  generally  tears  down  a  fold,  forming  a  narrow  rift 
from  vertex  upwards  with  a  loose  network  of  fibres  across  it.  The 
1  iquid  and  fibre  to  be  filtered  are  stirred  up  and  thrown  on  this  filter  ; 
filtration  proceeds  rapidly  and  well. 

When  there  is  any  difficulty  in  filtering  silver  chloride  from 
solutions  containing  organic  matter,  the  greater  part  of  the  liquid 
should  be  passed  through  a  Gooch  filter,  the  precipitate  should  then 
be  dissolved  in  slight  excess  of  ammonia,  reprecipitated  with  nitric 
jicid,  and  washed  by  decantation ;  it  can  then  be  thrown  on  the  filter 
without  fear  of  passing  through.  D.  A.  L. 
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• tetrachloro-,  836. 

Acetanisidines,  ortho-,  meta-,  and  para-, 

1280. 
Acetic   acid,  amido-,  ethereal   salts   of, 

576. 
detection  of,  in  the  presence 

of  morphine,  633. 

elect  rical  conductivity  of  solu- 

•    tions  of,  Tbans.,  122. 
in    water   and    in 

alcohols,  399.. 
chloride,    action     of    aluminium 

chloride  on,  575. 
tripiperidide,  302. 


Acetoacetaldehyde  and  its  derivatives, 
671. 

Acetoacetates,  action  of  alcohols  on  the 
carboxylic  alkyl-group  in,  253. 

alkylated  alkyl,  action  of  aqueous 

ammonia  on,  253. 

Acetoacetic  acid,  675. 

action  of  diazobenzene  chlo- 
ride on,  Teans.,  538. 

constitution  of,  579. 

Acetobenzoic  anhydride,  251. 

Acetocaproic  anhydride,  251. 

Acetocumene  and  its  derivatives,  1085, 
1086. 

Acetodiethylamide,  trichloro-,  1062. 

Acetodimethylamide,  trichloro-,  1062. 

Aeetoisopropyl  alcohol,  1053,  1269. 

Acetole  ethyl  ether,  1269. 

osazone  of,  366. 

Acetomethylamide,  trichloro-,  1062. 

Acetonaphthalide,  sulphonation  of,  160. 

Aceto-o-naphthol,  488. 

Acetone,  action  of,  ethyl  oxalate  on,  676. 

action  of,  on  the  ammonium  salts 

of  fatty  acids  in  the  presence  of  de- 
hydrating agents,  Tkans.,  424. 

■ action  of  silicon  tetrafluoride  on, 

936. 

aniline  sulphite,  942. 

brom-,  action  of,  on  ammonium 

thiocyanate,  936. 

bromination  of,  936. 

chlor-,  action  of  phenylhydrazine 

on,  1189. 

■ determination  of,  in  methyl  alco- 
hol, wood  spirit,  and  commercial 
acetone,  759. 

dimethylaniline  sulphite,  943. 

etiiylaniline  sulphite,  943. 

ethylene  toluylenamidine  sulphite, 

943. 
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Acetone,  hexabrom-,  1192. 

in  urine,  1346. 

pyridine  and  piperidiae  bases  from, 

1313. 

symmetrical  tetrachlor-,  1191. 

hydrate  of,  444.. 

tricMorotribrora-,  1191. 

Acetonechloroform,  810. 

Acetonitrile,    compound   of   aluminium 

chloride  with,  932. 
mono-  and  tri-chlor-,  compounds 

of  aluminium  chloride  with,  932. 
Acetonyldiphenylthiocarbamide,  473. 
Acetonylphthalimide,  1294. 
Acetoparaxylidine,  bromo-,  854. 
Acetophenone,  action  of   ethyl  oxalate 

on,  691. 

amido-,  366. 

brom-,  action  of  secondary  aromatic 

amines  on,  1287. 

cyan-,  951. 

dibrora-,  action  of  phenyl  hydrazine 

on,  1189. 

eso-amido-,  hydrochloride,  700. 

picrate,  a-amido-,  1294. 

products  ©f    the  action   of  nitric 

acid  on,  275. 

Acetophenonecarboxylic  acids,  substi- 
tuted, conversion  of  hydrindonaph- 
thene  and  indanaphthene-derivatives 
into,  1192. 

Acetophenoneorthocarboxylie  acirl  s, 

chlorinated    and    brominated,    1192, 
11'93. 

Acetophenones,  brom-,  action  of  acid 
amides  on,  55. 

Aaetopropyl  alcohol,  constitution  of, 
Trans.,  189. 

Acetopropylbenzene,  para-,  and  its  de- 
rivatives, 1085,  1086. 

Acetorthotoluidide,  brom-,  and  some  of 
its  derivatives,  824. 

Aceto-/3-thioethylerotonic  anhydride, 
251. 

Acetotoluidide  in  relation  to  animal 
metabolism,  735. 

Acetotrimethylcolchicinamide,  614. 

Acetovaleric  anbydride,  251. 

Acetoxime,  determmation  of  the  molecu- 
lar weight  of,  646. 

Acetoxychlor-o-naphthaquinonesulph- 
onic  aciii,  603. 

Acetylacetone,  action  of  hydroxylamine 
on,  1051. 

derivatives  of,  666. 

hexacbloride    and    hexabromide, 

666. 

metallic  derivatives  of,  128. 

syntheses  in  the  quinoline  series  by 

means  of,  504. 
Acetylamidodisazobenzene,  1082. 
Acetylbutyryl,  1052. 


Acetylcholesterin,  bromo-,  1076. 
Acetylcrotonyl,  1052. 
A  eetyldios  phenol,  1205. 
Aeetyldiphenyl,  959. 
Acetylene,  hydrate  of,  1021. 

hydrocarbons,  isomeric  change  of, 

by  heating  with  potash,  798. 

Acetyl enecarboxylic  acids,  synthesis  of, 

1168. 
Acetylenes,      disubstituted,       isomeric 

change   of,    under    the    influence   of 

metallic  sodium,  1168. 
Acetylene-series,  alcoholic  silver  nil  rate 

as  a  reagent  for  hydrocarbons  of,  930. 
Acetyl-group,   substitution   of    the,   for 

the  amido-ffroup  by  aid  of  the  diazo- 

reaction,  487. 
Acetylhjdroquinine,  70. 
Acetylindigo-white,  494. 
Acetylisobutyryl,  1052. 
Acetylisocaprony],  1052. 
Acetylisolinusic  acid,  816. 
Acetylisovaleryl,  1052. 
Acetylmethylamidomethylthiazole,  257. 
j3-Acetyl-r'-methylindole,  957. 
Acetylmethylketole,  957. 
Acetylmethylpyrroline,  dibromo-,  62. 
Acetylorthotololyglycine,  chlor-,  824. 
Acetyloxyapocinchine,  72. 
Acetylphenylcarbizin,  1187. 
Acetylphenylglyoine,  chloro-,  854. 
Acetylphenylthiocarbizin,  1188. 
Acetylpropionyl  and  its  derivatives,  8 12. 
Acetylpyrrolines,       nitrobromo-        and 

bromo-,  61. 
Acetylpvruvaldehydrazone,  Tbans.,  526. 
Acetylscatole,  483,  957. 
Acetyl-/3-tetrahydronaphthylamine,  712. 
Acid  albumins,  858- 
Acid,  amount  of,  in  the  stomach,  on  an 

amylaceous  diet,  617. 
Acids,    action    of,    on    the    functional 

activity  of  the  human  stomach,  616. 

aromatic,    reduction  of   the    thi- 

amides  of,  376. 

bibasic,  anhydrides  of,  formation 

of  phenylhydrazile  acids  from,  367. 

chlorides  of,  952. 

magnetic  rotatory  power  of, 

Trans.,  561. 
fatty,  action  of  ammonia  on  alkyl 

salts  of,  255. 
and  aromatic,  action  of  ethyl 

chlorocarbonate  on,  813. 

electrical    conductivity    of 

solutions  of,  in  water  and  in  alcohols, 
399. 

polybasic,     synthesis    of, 

1061. 

unsaturated',    oxidation    of, 

1270. 

from  drying  oils,  816,  1270. 
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Acids  in  healthy  and  disordered  stomachs 
during  a  carbohydrate  diet,  972. 

monobasic,  electrical   conductivity 

of,  331. 

of  jDig's  bile,  1213. 

organic,  bromination  of,  814. 

formation  of,    in    growing 

plants,  1126. 

poly  basic  unsaturated,   formation 

of  anilides  of,  461. 

unsaturated,  oxidation  of,  595. 

volatile,  of  suint,  673. 

Aconitotoluylenediamic  acid,  465. 

Acorin,  984. 

Acorus  calamus,  constituents  of,  1221. 

Acrosamine,  a-,  39. 

Acrosazone,  a-  and  j3-,  358. 

Acrose,  a-,  40. 

Acrylic  acid,  /3-anilido-,  276. 

Actinometer,  electrochemical,  883. 

Action,  molecular,  the  radius  of,  Teans., 

226. 
Adenine-derivatives,  303. 
Aerolite    from    Rensselaer     Co.,     New 

York,  121. 
Affinity,  chemical  nature  of,  338. 
Agricultural    experiments,    sources    of 

error  in,  85. 
Air  analysis,  hygienic,  192. 

expired,  rapid  absorption  of  car- 
bonic anhydride  from,  512. 

illumined,   electrical  conductivity 

of,  544. 

in  coal-gas,  combustion  of,  1244. 

of  sewers,  532. 

thermometers,  772. 

Alantic  acid,  378. 

Alantole,  378. 

Albite,  from  Kaltenegg,  429. 

in  Norwegian  pegmatites,  236. 

of  the  Kasbek,  432. 

Albumin,  chemical  formation  of,  73. 
coagulation  of,  73. 

cutaneous   excretion   of,   by    the 

horse,  1320. 

detection  of,  1140. 

digestion  of,  733. 

egg-,  albumoses  from,  74. 

in   fodders,   influence   of   sodium 

chloride  on  the  digestion  of,  859. 
in  urine,  densimetric  estimation  of, 

1227. 
■ metallic  compounds  of,  74. 

oxidation  of,  with  permanganate, 

1120. 

presence  of,  in  cell-fluid,  983. 

separation    of,     from     peptones, 

972. 

synthesis  of,  in  chlorophyll-con- 
taining plants,  868. 

Tanret's   reaction  for,    in    urine, 

204. 

VOL.    LIV. 


Albuminoid  substances,   application  of 

dialysis  to  the  study  of  the  gelatinous 

state  of,  856. 
Albuminoids,    changes     of,     in    silage, 

1329. 

synthetical  studies  on,  971. 

Albumins,  detection  of,  in  urine,  763. 
Albumose  as  a  pyrexial  agent,  1325. 
Albumoses,  509. 

detection  of,  in  urine,  764. 

from  egg  albumin,  74. 

physiological  action  of,  516. 

Alcapton,  1121. 

Alcaptonuria,  1121. 

Alcohol,  determination  of,  1133. 

formation  of,  and  change  in  the 

organism,  973. 

secretion  of  perspiration   by   the 

skin  after  taking,  977. 

trichlor-,  663. 

Alcoholic  fermentation,  toxic  action  of 

bases  produced  by,  622. 

liquids,  detection  of  bases  in,  634. 

Alcohols,   action   of,  on  ethereal  salts, 

Teans.,  391. 

commercial,  detection  of  impuri- 
ties in,  875,  993. 

estimation  of  aldehydes  in, 

326. 

higher,  influence   of  temperature 

on  the  production  of,  by  fermentation, 
1263. 

polyatomic,  action  of,  on  solutions 

of  boric  acid  and  hydrogen  sodium 
carbonate,  1172. 

• synthesis  of,  QQQ. 

primary,  synthesis  of,  804. 

toxic  action  of,  737. 

Aldehyde,  action  of   zinc  isoamyl  and 

zinc  isobutyl  on,  125. 

cyan-,  810. 

detection  of,  1346. 

formation  and  change  of,  in   the 

organism,  973. 

Aldehyde-ammonia,  pyridine  and  piperi- 
dine  bases  from,  1313. 

Aldehyde-ammonias,  action  of  thio- 
carbimides  on,  Teans.,  411. 

Aldehydecollidine,  constitution  of,  499. 

Aldehydes,  action  of  hydrogen  phos- 
phide on,  441. 

~—  action  of  zinc  ethide  on,  663. 

compounds  of  glycol  with,  670, 

compounds  of  sugars  with,  572. 

conversion  of,  into  acids  and  acid 

amides  by  means  of  ammonium  sul- 
phide, 476. 

detection    and   estimation    of,   in 

commercial  alcohols,  326. 

Aldehydo-acids,  ethereal  salts  of,  129. 
Aldehydrazone,    action    of     heat     on, 
Teans.,  542. 
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Aldino  formation,  1093. 

Aldines,  366,  700. 

AlgsB,  chemico-phy Biological  study  of, 
315. 

unicellular,  cultivations  of,  1124. 

Alkali-albumins,  858. 

Alkaline  earths,  physiological  action  of, 
621. 

phosphates,  action  of,  on  the  alka- 
line earths,  1033. 

Alkalis,  caustic,  detection  of  poisoning 
by,  1224. 

indirect  determination  of,  in  pre- 
sence of  lithium,  195. 

physiological  action  of,  621. 

Alkaloid,  cadaveric,  behaving  like  strych- 
nine, 731. 

from  Solanum  grandiflora,  166. 

Alkaloids,  colour  reactions  of,  539. 

from  cod-liver  oil,  1315. 

■ from    the    bark   of   Xanthoxylon 

senegalense,  167. 

in  human  urine,  1119. 

of  Scopolia  hlardnackiana,  856. 

of  Scopolia  japonica,  856. 

Tanret's   reaction   for,   in    urine, 

204. 

volatile,  328. 

volumetric    determination   of,  by 

Mayer's  reagent,  203. 

Alkoxyanthraquinones,  spectra  of  the, 
1203. 

Alkyl  polysulphides,  356. 

Alkylamides,  action  of  nitric  acid  on, 
447. 

Alkylcinchonic  acids,  a-  and  a-alkyl- 
quinolines,  299. 

AUanite  from  North  Carolina,  564. 

Alloisomerism  in  the  crotonic  acid  series, 
1176. 

Alloxan,  compounds  of,  with  aromatic 
amines,  142,  681. 

Alloxantin,  action  of,  on  blood,  732. 

Alloys,  electrolytic  method  of  preparing, 
27. 

estimation  of  antimony  and  tin  in, 

632. 

new  method  of  forming,  1163. 

of  potassium  and  sodium,  1238. 

Allyl  alcohol,  action  of  feeble  mineral 
acids  on,  806. 

bromination  of,  244. 

formation  of,  from  symme- 
trical dichlorhydrin,  665. 

carbamate,  665. 

series,  oxidation  of  the  alcohols  of, 

665. 

Allyldiguanidine  and  its  derivatives, 
42. 

Allylene,  663. 

Allylthiocarbamide,  action  of  aldehyde- 
ammonia  on,  Teans.,  415. 


Allylthiocarbamide,  action  of  silicon  te- 

trabromide  on,  Teans.,  853. 
Almonds,  distribution  of  amygdalin  and 

emidsin  in,  869. 
Alternate    current    electrolysis,     1005, 

1006,  1276. 
Alum,    &c.,    determination    of    minute 

amounts  of  iron  in,  90. 
cake,  analysis  of,  90. 

estimation   of   alumina  and 

free  sulphuric  acid  in,  Peoc,  84. 

Alumina,  action  of,  on  calcium  chloride, 

228. 
colloidal,  1159. 

estimation  of,  in  alum  cake  and 

sulphate  of  alumina,  Peoc,  84. 

Aluminium  and  beryllium,  separation  of, 
323. 

as  a  natural  constituent  of  wheat- 
flour,  624. 

borate,  349. 

chloride,  molecular  weight  of,  1040. 

vapour-density  of,  788,  1040. 

determination   of,  in   presence   of 

iron  and  phosphoric  acid,  324. 

dithionate,  1157. 

ethyl,  vapour-density  of,  453. 

group,  valency  of  the  elements  of, 

788,  and  Teans.,  825. 

hydroxide,  dehydration  of,  by  heat, 

Teans.,  74,  87. 

in  wheat,  631, 

iron,    nickel,    cobalt,    manganese, 

and  zinc,  separation  of,  631. 

lead  sulphate,  110. 

methyl,  vapour-density  of,  583. 

oxide,  reduction  of,  28. 

phosphate,  420. 

potassium  chloride,  655. 

silicon  and  titanium,  alloy  of,  423. 

specific  heat  of,  1236. 

sulphate,  basic,  556. 

Alums,  dissociation  of,  1022. 

water  of  crystallisation  of,  112. 

Alunite  from  New  South  Wales,  560. 

Amarantite,  923. 

Amarine,  reduction  of,  1077. 

Amides,  action  of  nitric  acid  on,  447. 

action  of  potassium  hypobromite 

on,  li94. 

derived     from     the    nitranilines, 

Teans.,  774. 

of  carbonic  acid,  1063. 

Amidinethiocinnamic  acid,  48. 

Amidoacetal  and  its  derivatives,  443. 

Amido-acids,  action  of  phthalic  anhy- 
dride on,  148,  369. 

Amidoazobenzene,  bye-products  in  the 
manufacture  of,  829. 

Amidoazo-compounds,  ortho-,  159. 

Amidoazonaphthalene  -  derivatives,  /3-, 
159. 
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Amidodisazobenzene,  1082. 
Amido-group,  substitution  of  cyanoffen 

for,  266. 
substitution    of    the  acetyl-group 

for  the,  by  aid  of  the  diazo-reaction, 

487. 
Amidosulphonic  acids,  1302. 
Amidothiazoles  from  thiocarbamide  and 

halogenated  ketones  and   aldehydes, 

573. 
Amines,  action  of  silicon  fluoride   on, 

941. 
aromatic,  action  of  carbonic  anhy- 
dride on,  49. 

action  of  glyoxal  on,  372. 

formation  of  aniline  dyes  by 

the  oxidation  of,  140. 
heat     of    neutralisation    of, 

1013. 

laws  of  substitution  in,  464. 

compounds  of,  with  salts   of   the 

heavy  metals,  1281. 
derived     from     the     nitranilines. 

Trans.,  774. 
of  the  paraffin  and  benzene  series, 

41. 
secondary,  action  of  thiocarbonyl 

chloride  on,  364. 
aromatic,  action  of,  on  brom- 

acetophenone,  1287. 
condensation  of  chloral 

hydrate  with,  587. 

formation  of,  364. 

tertiary  aromatic,  condensation  of, 

witli  chloral  hydrate,  267. 
Ammonia,    combustion    of    oxygen   in, 

1214. 

compounds  of  iodine  with,  26. 

es'.timation  of,  195. 

estimation  of,  in  soils,  87,  533. 

estimation  of,  in  urine,  991. 

nitrification  of,  521. 

obtaining    a    constant    stream    of, 

784. 
oxidation   of  the  azulmic  matter 

obtained  by  the  electrolysis  of,  with 

carbon  electrodes,  242. 
Ammonium   carbonate,   preparation   of 

cakes  of,  553. 
chloride,  action  of  nitric  acid  on, 

Peoc,  102. 
decomposition    of,   by  phos- 
phoric acid,  650. 

■  preparation  of  cakes  of,  553. 

chlorofumarate,  Trans.,  699. 

dichromate,  Proc,  82. 

dithionate,  1156. 

molybdate,  compounds  of  tartaric 

acid  with,  98. 

nitrate,  transformation  of,  106. 

osmiochloride,  921. 

phosphites,  107. 


Ammonium  salts,  decomposition  of,  by 
bromine -water,  1024. 

nitrification  of,  1328. 

sulphate,    manurial    value  of  the 

nitrogen  in,  872. 
Amphipyrenin,  984. 
Amygdahn,  distribution  of,  in  almonds 

869. 
Amyl  acetate,   liquid   tertiary,  decora 
position  of,  340. 

tertiary,  action  of  acids  on 

1053. 

alcohol,  normal,  from  the  fermen 

tation  of  glycerol,  125. 

sulphide,   action   of    chlorine    on 

665. 
Amylbenzylamine,  1077. 
Amylene,  action  of  chlorine  on,  123. 

compounds  of,  with  acids  as  cases 

of  chemical  equilibrium,  1167. 

nitrosate,  38. 

Amylenenitrolallylamine,  38. 
Amylenenitrolaniline  and  its  derivatives, 

38. 
Amylenenitroldiethylamine,  38. 
Amylenenitrolorthanisidine,  38. 
Amylenenitrolorthotoluidine,  38. 
Amylenenitrolparatoluidine,  38. 
Amylhydroanthrone,  1202. 
Amylic  glycol,  normal,  666. 
Amylnaphthalene,  j8-,  1305. 
Amylpseudonitrile,  443. 
Anaemia,  pernicious,  1324. 
Anagyric  acid,  188. 

Anagyrine  and  its  derivatives,  188, 1317. 
Anagyris  fcetida,  constituents  of,  188. 
Analysis,  polaristrobometric,  386. 

quantitative,  apparatus  for,  1332. 

by  electrolysis,  528. 

Anethoil,  action  of  nitrous  acid  on,  264. 

Anetho'ilbydroquinine,  69. 

Angelic   acid,   action   of    hypochlorous 

acid  on,  1177. 
Anglesite  by  Senarmont's  process,  116. 
Anhydracetophenonebenzil,     action    of 

phenylhydrazine  on,  Trans.,  184. 
Anhydracetylorthamidoparatoluyl- 

amide,  837. 
Anhydrides,  mixed,  250. 
of  aromatic   sulphinic  acids,  syn- 
thesis of,  281. 
Anhydroglycolylorthotolylglycin,  825. 
Anhydrophenylhydraziueorthocarboxyl- 

plienylglyoxylic  acid,  842. 
Anilalloxan,  682. 
Anilic  acid  bromide,  brom-,  1191. 
acids,   chlor-   and  brom-,   decom- 
position products  of,  1190. 

formation  of,  from  anhydrides 

of  bibasic  acids,  277. 

of    bibasic    acids,  action    of 

phosphorus  pentachloride  on,  594. 
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Anilides,  decomposition  of,  at  a  high 

temperature,  726. 
Anilido-acids,  /3-,  condensation  products 

from,  216,  694. 
Anilidobenzoylnaphthaquinones,  a-  and 

§-,  1308. 
Anilidofumarimide,  1281. 
Anilidonaphthaquinonanilide,  491. 
Aniline,  action  of  carbonic  anhydride  on, 

49. 

action  of,  on  epichlorhydrin,  1280. 

action  of  phosphorus  pentasulphide 

on,  265. 

borate,  138. 

chlorate,  138. 

chromates,  dyes  from,  54. 

combination  of,  with  copper  haloid 

salts,  941. 
compound  of,  with  zinc  chloride, 

1281. 

diiodo-  [1:2:4],  1279. 

■ dinitro-,  822. 

ethylmalonate,     action     of    phos- 
phorus pentachloride  on,  502, 

heat  of  formation  of,  773. 

iodate,  138. 

molybdate,  137. 

nitroso-,  action  of  phenylhydrazine 

on,  1286. 

orthiodo-,  1279. 

parafluoro-,  362. 

paranitroso-,  460. 

rhodizonate,  944. 

separation   of   homologues   of,  on 

the  large  scale,  138. 

sulphite,  943. 

tetraehloro-,  836. 

tungstate,  137. 

vanadates,  138. 

Aniline trisulphonic  acid,  1093. 
Anilmucohydroxybromic  acid,  452. 
Anilmucohydroxy chloric  acid,  452. 
Anilpropionic  acid,  /3-,  695. 
Anilsuccinic  acid,  695,  1092. 

constitution  of,  954. 

Animal  dextran,  177. 

gum,  175. 

Animals,  herbivorous,  cellulose   in   the 

nutrition  of,  515. 

starving,  amount  of  iron  in,  977- 

Anisidines,  ortho-,  meta-,  and  para-,  1280. 
Anisyl  phenylthiocarbamide,  946. 
Anisylamine,  51. 
Anisylamines,  51. 
Anisylaniline,  51. 
Anisyldimethylparaphenylenediamine, 

52. 
Anisylhydroparatoluide,  51. 
Anisylidenedimethylparaphenylenedia- 

mine,  52. 
Anisylidene-jS-naphthylamine   52. 
Anisyl"/3-uaphthylamine,  5* 


Anisylparatoluidine,  51. 

Anorthite  from  St.  Clement,  432. 

Anthracene  hydride,  1201. 

Anthracoumarin,  291. 

Anthracoumarins,  synthesis  of,  from  cin- 
namic  and  metahydroxybenzoic  acids, 
291. 

Anthraflavanthranol,  493. 

Anthragalanthranol,  493. 

Anthragnllol  ethyl  ether,  716. 

Anthranilic  acid  and  isatoic  acid,  iden- 
tity of,  372. 

Anthranol,  714. 

derivatives  of,  1202. 

Anthranolcarboxylic  acid,  o-,  156. 

Anthranyl  ethyl  ether,  714. 

Anthrapurpuranthranol,  493. 

Anthrapurpurin  diethyl  ether,  717. 

ethyl  ether,  717. 

Anthraquinone,  derivatives  of,  Teans., 
831. 

dichloride  and  dibroraide,  714. 

probable      orthoquinone     derived 

from,  1308. 

Anthraquinonedisulphonic  aeid  and 
sodium  nitrite,  dye  from,  961. 

Anthraquinone-dyes,  leuco-compounds 
from,  492,  717. 

Anthraquinones,  alkoxy-,  spectra  of  the, 
1203. 

Anthraquinonesulphonate,  products  ob- 
tained in  the  dry  distillation  of  the 
sodium  salt  of,  Teans.,  831. 

Anthrarobins,  518. 

Antifebrin,  detection  of,  1136. 

test  for,  1350. 

Antimoniates,  231, 

Antimonic  acid,  tbio-derivatives  of,  789. 

Antimonious  acid,  dehydration  of,  by 
heat,  Teans.,  72,  86. 

Antimoniuretted  hydrogen.  See  Hy- 
drogen antimonide. 

Antimony,  amorphous,  1256. 

and  tin,  separation  and  estimation 

of,  992. 

chlorides,  hydrochlorides  of,  1042. 

determination  of,  197. 

determination  of  traces  of,  in  cop- 
per, 324. 

distribution  of,  in  the  organs  and 

tissues,  81. 

electrolytic  extraction  of,  230. 

estimation  of,  in  siliceous  slags  and 

alloys,  632. 

native,  from  Queensland,  560. 

pentachloride,  action  of  water  and 

oxalic  acid  on,  424. 

potassium  oxalate,  675. 

separation  of,  from  tin,  632, 

specific  heat  of,  1236. 

tin  and  arsenic,  separation  and  esti- 
mation of,  754. 
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Antimony,  tin,  and  arsenic,  separation  of, 

from  gold  and  platinum,  1344. 
Antimony-copper  alloys,  Teans.,  167. 
Antipyrin,  test  for,  1350. 
Antiseptic  for  wounds,  sodium  benzene- 

sulphinate  as,  182. 

• medicine,  /5-naphthol  as  an,  183. 

a-naphthol  as  an,  621. 

properties  of  the  naphthols,  978. 

Apiolaldehvde,  847,  1100. 
Apiole,  606,  847,  1100. 

derivatires  of,  722,  1206. 

tribrom-,  1206. 

Apiolic  acid,  847,  1100. 
Apione,  848. 

dibrom-,  1100. 

Apocin chine,  brom-,  71. 
Apocinchine-derivatives,  71. 
Apparatus  for  fusion  with  potash,  1155. 
Arabino-y-diamidobenzoic  acid,  268. 
Arabinometaparadiamidotoluene,  268. 
Arabino-orthodiamidobenzene,  267. 
Arabinose,  molecular  weight  of,  Teans., 

619. 

test  for,  1059. 

Arachidic  acid,  occurrence  of,  in  earth 

nut  oil,  578. 
Aristolochiaserpentaria,  chemical  nature 

of,  82. 
Arksutite  from  Ivigutin  Greenland,  231. 
Arnimite,  1259. 
Aromatic    substances,    partially   hydro- 

genised,  characteristics  of,  604. 
Aromine,  1123. 
Arrow  poison,  848. 
Arsenic  acid,  action  of  hydrogen  sulphide 

on.  Teams.,  145. 

and  copper,  separation  of,  630. 

antimony  and  tin,  separation  and 

estimation  of,  754. 
separation  of,  from  gold 

and  platinum,  1344. 

compounds,  914. 

cyanide,  1047. 

determination  of,  as  sulphide,  528. 

determination  of   small  quantities 

of,  in  fabrics,  yarn,  and  wall-paper, 

754. 
estimation  of  copper  in  presence 

of,  528. 

estimation  of,  in  pyrites,  194,  322. 

nitride,  650. 

trisulphide,   action   of,  on   iodine, 

414. 
Arsenical  sulphides,  methods  for  decom- 
posing, 26. 
Arseniophosphates  of  Pontgibaud,  429. 
Arsenious  acid,  action  of  hydrogen  ar- 
senide on,  221. 
Arseniuretted  hydrogen.    See  Hydrogen 

arsenide. 
Arsenotungstic  acid,  788. 


Asarone,  constitution  of,  458. 

oxidation  of,  458. 

Asarum  europcBum,  ethereal  oil  of,  680. 

Asbestos,  use  of,  for  assisting  the  subsi- 
dence of  suspended  matters,  320. 

Aselline,  1315. 

Ash,  determination,  758. 

estimation  of,  in  organic  substances, 

325. 

distribution  of  the,  in  trees,  742. 

Asparagine  as  a  nourishing  constituent 
of  food,  80. 

Aspartic  acid,  synthesis  of,  677. 

acids,  1065. 

Aspidiumfelix  mas,  pi'oducts  from,  521. 

Aspidole,  522. 

Aspirator  with  constant  flow,  1244. 

Assimilation,  dependence  of  the,  of 
green  cells  on  their  respiration  of 
oxygen,  185. 

^'of  plants,  186,  742. 

Astracanite,  1164. 

Atmosphere  within  a  platinum  vessel 
heated  by  a  gas  flame,  652. 

Atmospheric  deposits,  effects  of,  on 
plants  and  soil,  316, 

Atomic  hypothesis,  a  certain,  902. 

weight,  definition  of,  and  its  rela- 
tion to  the  periodic  law,  Peoo.,  66. 

of  chromium,  Peoc,  81. 

of  osmium,  921. 

of  platinum,  425,  1043. 

of  zinc,  1247. 

weights  of  copper  and  silver,  rela- 
tion of  the,  916. 

of  hydrogen  and  oxygen,  re- 
lative values  of,  910. 

of  the  elements,  406. 

the  logarithmic  law  of,  Peoc, 

55. 

Atoms,  arrangement  in  space  of  the,  in 
the  molecules  of  organic  compounds, 
35,  1147. 

determination  of  the  arrangement 

of,  in  space,  1058. 

the   position   of,    in    space,    218, 

405. 

Atropine,  conversion  of  hyoscyamine 
into,  855,  970,  1316. 

influence  of,  on  the  saHvary  sepre- 

tion,  1216. 

Attraction,  apparent  manifestation  of 
chemical  ns  mechanical,  1242. 

Auramine  and  its  derivatives,  156,  158. 

Auramines,  156. 

Aurantia,  physiological  action  of,  1122. 

Auric  sulphide,  non-existence  of,  29. 

Auroso-auric  chloride,  non-existence  of, 
28. 

preparation  of,  559. 

sulphide,  29. 

Axinite,  348. 
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Azimido-compounds,  constitution  of, 
273. 

Aziinidophenyl-)3-naphthylamine,nitro-, 
488. 

Azimidotoluene,  274. 

Azo-  and  diazo-derivatives,  constitution 
of,  Trans.,  460. 

Azobenzene,  dinitroso-,  830. 

dinitrosonitro-,  829. 

nitrobrom-,  949. 

nitrosobrom-,  949. 

orthonitroraetachlor-,  830. 

orthonitrosometachlor-,  830. 

Azobenzenesulphonic  acid,  dinitroso- 
nitro-, 829, 

Azocamphene,  720. 

Azo-compounds  and  hydrazides,  relation 
between,  469. 

mixed,  827,  Proc,  79. 

constitution  of,  366. 

certain  so-called,  Teans., 

519. 

substitution  in,  270. 

Azocymene,  469. 

Azo-derivatives,  researches  on  the  con- 
stitution of,  Trans.,  664. 

Azo-dyes,  constitution  of,  Proc,  29. 

of  the  hydroxyquinolines,  851. 

Azophenine,  54,  1291. 

and  its  deriyatives,  472. 

synthesis  of,  1081. 

Azopseudocumene,  140. 

Azotoluene,  ortho-,  825. 

ortho-  and  meta-brom-,  and  dimeta- 

dibrom-,  686. 

para-,    substitution    products   of, 

686. 

Azotoluenesulphonic  acid,  370. 

brom-,  686. 

Azotoly],  140. 

Azoxydiphenylamine,  1286. 

Azo-xylene,  metapara-,  470. 

Azoxyphenol,  para-,  1286. 

Azoxjtoluene,  826. 

Azulmic  matter,  oxidation  of,  obtained 
by  the  electrolysis  of  ammonia  with 
carbon  electrodes,  242. 


B. 


Bacilli,  investigation  of,  1122. 
Bacillus  buti/licus,  nature  of  the  alco- 
hols formed  in  fermentation  by,  125. 

comma,  1123. 

Jloccus,  Trans.,  729. 

intestini.  Trans.,  729. 

leprae,  cultivation  of,  1124. 

pyocyaneus,  1122. 

strumitis,  1122. 

sulphureus.  Trans.,  730. 

« tardecresens,  Trans.,  731. 

ioruliformis,  Trans.,  730. 


Bacteria  of  normal  milk  fa?cP8,  865, 

putrefactive,  ferment  from,  which 

dissolves  fibrin,  1326. 

reducing  and  oxidising  properties 

of,  313. 
toxic  action  of  tobacco-smoke  on, 

1327. 
Bacterium  phosphor escens,  1123. 
Barium  acetate,  solubility  of,  359. 

ferrate,  decomposition  of,  at  high 

temperatures,  1034. 

formate,  solubility  of,  359. 

7-hydroxyisobutylene8ulphonate, 

437. 

isobutylenedisulphonate,  436. 

localisation  in  the  organism  after 

chronic  barium  poisoning,  183. 

nitrophenylitamalates,  480. 

potassium  phosphate,  1033. 

propionate,  solubility  of,  359. 

rutheniate,  921. 

selenate,  650. 

silicates,  1031. 

strontium  and  calcium,  separation 

of,  629. 

Barley,  changes  occurring  during  the 
germination  of,  867. 

influence  of  manures  on  the  com- 
position of,  870. 

manuring,  189. 

mealy  and  steely,  748. 

wort,    action     of     Saccharomyces 

ellipsoideus  on,  738. 

Barleys  grown  at  Wurttemburg  in  1887, 
1331. 

Barytes  and  dreelite,  identity  of,  33. 

in  the  Carpathians,  33. 

Basalts  of  Alsace,  567. 

Base  from  bromacetophenone  and  acet- 
amide,  593. 

Bases,  aromatic,  hydro-derivatives  of, 
159. 

formed  by  alcoholic  fermentation, 

572,  573. 

organic,  action  of  nitrous  acid  on, 

684. 

volatile,  in  blood  and  breath,  616. 

Basic  salts,  constitution  of.  111. 

slag.     See  Slag,  basic. 

Batteries,  distribution  of  E.M.F.  in  the 
cells  of,  330. 

primary,  use  of  magnesia  in,  1002. 

secondary,  reactions  in,  1141. 

Battery,  constant,  with  a  negative  elec- 
trode of  carbon,  1001. 

new  galvanic,  99. 

Beer,  detection  of  hop-substitutes  in, 
763. 

detection  of  picrotoxin  in,  877. 

fusel  oil  in,  1263. 

Bees,  larval,  food  of,  733. 

Beet,  estimation  of  sugar  in,  994. 


INDEX  OF   SUBJECTS. 


1407 


Beet,  sugar-,  application  of  potassium 
chloride  to,  on  heavy  soil,  1128. 

experimental  culture  of,  at 

G-rignon  in  1887,  383. 

manuring  with   basic   slag, 

319. 

Beetroot,  formation  of  organic  acids, 
nitrogenous  compounds  and  potassium 
nitrate  in,  868. 

juice,     organic     constituents    of, 

314. 

Benzaldehyde,    action   of    sulphur    on, 

950. 
compound  of  mannitol  anhydride 

with,  950. 

metanitro-,  condensation  com- 
pounds of,  with  benzene  and  toluene, 
373. 

toxic  action  of,  738. 

Benzaldichlorophthalide,  145. 
Benzaldishydroxynaphthaquinone,  1097. 
Benzalinalonic   acid,     chloro-,    bromo-, 

and  iodo-,  Teans.,  141. 
orthonitro-,    reduction    of, 

Teans.,  143. 

substitution    derivatives  of, 

Teans.,  140. 

Benzaltetrachlorophthalide,  145. 

Benzamide,  orthethamido-,  948. 

Benzazimide,  948. 

Benzene,  action  of  chloracetonitrile  on, 
951. 

bromo-derivatives  of,  action  of  sul- 
phuric acid  on,  1275, 

constitution  of,  940,  1069,  1181, 

Teans.,  879. 

dibromodichloro-,  585. 

difluoro-,  para-,  362. 

diiodo-,  ortho-,  1280. 

fluorobromo-,  para-,  362. 

flviorochloro-,  para-,  362. 

fluoi'oiodo-,  para-,  362. 

fluoronitro-,  para-,  362. 

iodo-,  action  of,  on  silver  nitrite, 

821. 

molecule,    configuration    of    the, 

1026, 1181. 

nitrogen-derivatives  of,  thermo- 
chemistry of,  1013. 

nitro-orthodi-iodo-,  1280. 

pentamido-,  825. 

•  hydrochloride,  823. 

physical  constants  of,  1068,  1069. 

ring,    splitting   of,   by   oxidation, 

842. 

solid  isomeride  of,  heat  of  com- 
bustion of,  893. 

tetrabromodinitro-,  1276. 

triamidotrinitro-,  1276. 

ti-ianilidotrinitro-,  1276. 

tribromodinitro-  and  tetrabromo- 
dinitro-, additive  product  of,  821. 


Benzene,  tribromotrinitro-,  1276. 

1:3:5  trichloro-,  action  of 

nitric  acid  on,  136. 

trichloronitro-    and   trichlorodini- 

tro-,  137. 

Benzene-azo-acetone,  introduction  of 
monad  radicles  into,  Teans.,  525. 

Benzene-azoacetyl-j8-naphthol,  metani- 
tro-, 488. 

Benzeneazodiphenyl,  589. 

Benzeneazodiphenyidisulphonic  acid, 
827. 

Benzeneazomalonic  acid,  369. 

Benzene-azo-/3-naphthol,  action  of  car- 
bon bisulphide  on,  487. 

metanitro-,    acetyl-derivative    of, 

Teans.,  464. 

Benzene-azo-)8-naphthyl  acetate,  Teans., 

466. 
Benzene-azo-)8-naphthylamine    and    its 

derivatives,  159. 
metanitro-,  action  of  nitrous  acid 

on,  Teans.,  463. 
Benzeneazo-orthohydroxyquinoline,  85  L. 
Benzeneazoparahydroxyquinoline,  851. 
Benzeneazoparahydroxyquinolinesul- 

phonic  acid,  851. 
Benzene-derivatives,  conversion  of,  into 

fatty  compounds,  130. 
new,  1278. 

rotatory  power  of,  Teans., 

781. 

Benzenediazonitrosodiphenylamine, 

1286. 
Benzene-o-hydrazobutyric  acid,  Teans., 

538. 
Benzeneparadiazopiperidide,         fluoro-, 

362. 
Benzenes,  bromo-,  257. 

chloro-,  action  of   sulphuric  acid 

on,  258. 

Benzenes ulphonic  acid,  amine  salts  of, 
698. 

metallic  salts  of,  697. 

paranitrometamido-,  1301. 

Benzenetriphenazine,  690. 

Benzenetrisul.phanilide,  153 

Benzenetrisulphonamide,  153. 

Benzenetrisulphonic  acid  and  its  deriva- 
tives, 152.  ^ 

Beuzenylamidine,  dinitroso-,  684. 

nitrite,  684. 

Benzenylamidinebenzenylamidine,  dini- 
troso-, 684. 

Benzenylamido-xylil  mercaptan,  1282. 

Benzenylnaphthyleneamidine,  58. 

Benzethylamide,  ortharaido-,  948. 

Benzhydroldicarboxylic  acid,  154,  1096. 

Benzhydroltricarboxylic  acid,  lactone  of, 
154. 

Benzidine  citrate,  normal,  465. 

diuitro-,  286. 
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Benzidylopianic  acid,  1209. 
Benzil,  oxiines  of,  485. 
Benzilcarboxylic  acid,  955. 
Benzildioxime,  intramolecular  change  in, 

485. 
Benzildioximes,  597. 
Benzilisobutjlphenazine,  267. 
Benzilmonoxime,  703. 
Benzilorthocarboxylic  acid,  1095. 
Benzocumide,  1282. 
Benzoic  acids,  chloronitro-,  594, 
anhydride,   behaviour   of,    in  the 

organism,  864. 

chloride  as  a  reagent,  1296. 

parabromo-,  1106. 

sulphinide,  ethereal  salts  of,  282. 

Benzoin  isobutyl  ether,  701. 

substitution  in,  701. 

Benzonitrile,  chloronitro-,  594.  , 

toxic  action  of,  738. 

Benzophenonedicarboxylic  acid  and   its 

lactone,  155. 
Benzoquinone,  carboxyl-derivatives    of, 

Teans.,  428. 
Benzotoluide,  ortho-  and  para-,  1282. 
Benzotribromanilide,  3292. 
Benzotrichloride,  action  of  sodium  ben- 

zenesulphinate  on,  841. 
Benzo-xylide,  1282. 

Benzoyl  carbinol  phenylhydrazone,  366. 
Benzoylaeetanilide,  11 L3. 
Benzoylacetone,  692. 
Benzoylacetyl,  1088. 
Benzoylaldehyde    and    its    derivatives, 

690. 
Benzoyl-^-amidovaleric     acid     and     its 

derivatives,  1104. 

anhydride,  1105. 

Benzoyl-compounds,  heat  equivalents  of, 

333. 
BenzovKormaldehyde   and  its  hydrate, 

146. 
Benzoylhomopiperidinic  acid,  1104. 
Benzoylhydroxynaphthaquinone,  a-, 

1308. 
Benzoylmetaxylylamine,  1296. 
Benzoylnaplithaquinol,  «-,  1308. 
Benzovlnaphthaquinone,      a-     and     )8-, 

1307. 
Benzoylorthonitrodi-j3-naphthylamine, 

58. 
Benzoylphenylcarbizin,  1187. 
Benzoylphenylthiocarbazin,  1188. 
Benzoylpiperidine,  amido-,  1105. 

derivatives  of,  1105. 

Benzoylpyruvic    acid,    preparation    of, 

691. 
Benzoylquinaldine,  para-,  300. 
Benzyl  chloraeetates,  456. 

cyanide,  derivatives  of,  693. 

Benzylacetanilide,  Trans.,  780. 
Benzylacetophenone,  705. 


Benzylacetylparanitranilide,        Teans., 
779. 

Benzylamidodimethylanihne,  50. 

Benzylamine,  heat  of  formation  of,  1239. 

metamido-  and  metanitro-,  144. 

Benzylbenzoylparanitranilide,     Tkahs., 
780. 

Benzylbenzyl  cyanide,  693. 

Benzylcarbamine,  705. 

Benzylchloroxyisoquinoline,  1301. 

Benzyldeoxybenzoin,  703. 

Benzyl-derivatives,  144. 

Benzyldithiourethane,  Pboc,  34. 

Benzylformanilide,  689. 

Benzylhemipinamic  acid,  1117. 

Benzylhemipinisoimide,  1117. 

Benzylhomo-orthophthalamide,  1300. 

Benzylhomo-orthophthalic  acid,o-,  1301. 

Benzylhomo-orthophthaliraide,  1301. 

Benzylhomo-orthophthalonitrile,  a-, 
1300. 

Benzylidene  compounds,  49. 

reduction  products  of,  50. 

ethylene  disulphide,  805. 

Benzylidenedithiogly collie  acid,  478. 

Benzylidene-ethylamine,  1077. 

Benzylidene- isobutylamine,  1077. 

Benzylidenelepidine,  metamido-,  1144. 

metanitro-,  853. 

Benzylidenemethylamine,  1077. 

Benzyhdenemethylketole,      metamido-, 
284. 

metanitro-,  284. 

Benzylidene-2'-phenylindole,  699. 

Benzylidenephthalide,  143. 

Benzylidenepropylamine,  1077. 

Benzylidenethiohydantoic  acid,  48. 

Benzyllepidine,  852. 

nitrate,  1114. 

Benzylmalouorthocarboxylic  acid,  150. 

Benzylmetatoluylacetic     acid,      ortho-, 
meta-,  and  para-,  701. 

Benzylmethyluracil,  582. 

Benzylnaphthalenes,  o-  and  /3-,  1306. 

Benzyl-;8-naphthylauune,  50. 

Benzyl-papaveraldineammonium     hydr- 
oxide, 1117. 

Benzylphenylacetic  acid,  693. 

Benzylphthalimide,  metanitro-,  144. 

Benzylphthalimidine,  143. 

Benzylquinaldine,  853. 

Benzylsuccinic  acid,  Trans.,  10. 

Benzylthiocarbimide,    action     of    alde- 
hyde-ammonia on.  Trans.,  411. 

action   of    valeraldehyde-ammonia 

on,  Trans.,  413. 

Benzyltolyl  cyanides,  ortho-,  meta-,  and 
para-,  701. 

Berberine  alkaloids,  1212. 

Beryl  from  Madagascar,  236. 

from  the  Ifinger,  432. 

of  GlencuUen,  117. 


INDEX  OF  SUBJECTS. 


1409 


Beryllia,  crystallised,  349. 

Beryllium  and  alumiuium,   separation 

of,  323. 

chromite,  349. 

dithionate,  1156. 

Bidesyl,  706. 

Biguanides,  new  method  for  preparing, 

830. 
Bilberry   and   wine   colouring  matters, 

difference  between,  1137. 
Bile,  formation  of  the  colouring  matter 

of  the,  620. 

influence  of  digestion  on,  618. 

influence  of,    on  the  digestion  of 

fats,  618. 

pig's,  acids  of,  1213. 

Bilirubin,  spontaneous  decomposition  of, 

520. 
Biotite  from  Christiania,  1260. 

pleochroism  of,  565. 

Birch,  spring  sap  of  the,  313. 
Bird-lime,    Japanese,     composition    of, 

Trans.,  268. 
Bismuth,  alkyl-derivatives  of,  1066. 
and  its  alloys,  electrical  resistance 

of,  545. 

assay  of  silver  containing,  108. 

chloride,  hydrochloride  of,  1042. 

chlorides  and  bromides,  electrolytic 

conductivity  of,  887,  888. 

delicate  test  for,  197. 

determination  of  traces  of,  in  copper, 

324. 
effects  of  small  quantities  of,  on  the 

ductility  of  silver,  108. 

fluoride,  Teans.,  138. 

■ hydroxide,  dehydration  of,  by  heat. 

Trans.,  72,  86. 

> in  iron  and  slags,  1256. 

• influence  of   a  magnetic   field  on 

the  thermoelectric  properties  of,  102. 
influence  of  magnetic  forces  on  the 

nature   of  the  heat  conductivity   of, 

400. 

iodide.  Trans.,  137. 

liquid,  anomalous  density  of,  790. 

metallurgy  of,  656. 

rotation    of    isothermic    lines    of, 

placed  in  a  magnetic  field,  102. 
thermic  conductivity  of,  in  a  mag- 
netic field,  102. 
tin  alloys,  thermal  and   electrical 

behaviour   of    some,   in   a   magnetic 

field,  546. 
Bismuthite  from  the  Transvaal,  31. 
Bismuthosphserite  from  Willimantic  and 

Portland,  Connecticut,  346. 
Bismuthyl  fluoride,  Trans.,  139. 
Biurets,  substituted,  474, 
Bleaching  powder,  rate  of  loss  of  chlo- 
rine from,  at  different  temperatures, 

552. 


Blende,      hexagonal,      phosphorescent, 

791, 1248. 
Blood,    action   of    acetanilide   and    di- 

hydroxynaphthalene  on,  184. 

action  of  alloxantin  on,  732. 

changes  in  disease,  1324. 

coagulation  of,  619,  974, 1121. 

detection  of,  in  urine,  880. 

•  dog's,  haemoglobin  of,  731. 

hsematoacopic  study  of,  204. 

influence  of  calcium    sulphate  on 

the  coagulation  of,  306. 

occurrence  of  lactic  acid  in,  974. 

production  of   lactic   acid   during 

the  artificial  circulation   of,  through 

the  liver,  860. 

spectroscopic  examination  of,  1139. 

stains,  detection  of,  1139,  1140. 

tension  of  oxygen  in,  1214. 

volatile  bases  in,  616. 

Boiling  points,  335. 

highest,  of  liquids,  17. 

■ of  normal  fatty  ethers,  334. 

of  phenols  and  their  ethers, 

335. 
Bone-meal  as  manure,  749. 
Bones  of  different  ages,  ash  in,  80. 
Borates  and  borosilicates,  natural,  347. 
Boric  acid,  1247. 

and   hydrogen   sodium   car- 
bonate,  solutions  of,   action  of  poly- 
atomic alcohols  on,  1172. 
separation  and  estimation  of, 

755. 

volumetric  estimation  of,  628. 

Borneo  tallow,  447. 
Borneol,  physiological  action  of,  1216. 
Bornylamine,  constitution  of,  722. 
Boron  minerals,  geological  occurrence  of, 

566. 

oxychloride,  1246. 

valency  of,  1246,  1247. 

Bouquets,  artificial,  toxic  action  of,  737. 
Brandy   from    a   wine    from   Charente 

Inferieure,  125. 
Braunite  from  Jakobsberg,  428. 
Brazilin-derivative,  new,  295. 
Breath,  volatile  bases  in,  616. 
Bromine  and  chlorine,  Potilizin's  law  of 

the  mutual  displacement  of,  Proc.,"*20. 

dispersion  equivalent  of,  389. 

estimation  of,  1130. 

heat  of  dissolution  of,  in  difiierent 

liquids.  Trans.,  874,  877. 

molecular  weight  of,  1027. 

use  of,  for  extracting  gold,  1344. 

Bromo-acids,  a-,  preparation  of,  129. 
Brucine,  physiological  action  of,  312. 

rotatory  dispersion  of,  330. 

Buchu  leaves,  1205. 

'*  Bumping  "  in  distillation,  method  of 

avoiding,  547,  1155. 
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Butanedicarboxylic  acid,  45. 
Butanedisulplionic  acid,  821. 
Butenecarboxjlic     acid,     pentacliloro-, 

1278. 
Butenyltricarboxylic  acid,  134. 
But  all  jl    methyl    carbinol    oxide,    hy- 

drated,  1171. 

carbinyl  oxide,  1172. 

• pinacone,  1170. 

Butter  analysis,  comparison  of  methods 

for,  93. 

analysis  of,  1347. 

and  its  substitutes,  analysis  of,  93. 

buffalo's,  976. 

determination  of  dry  residue  and 

fat  in,  537. 

determination  of,  in  milk,  537. 

examination  of,  199. 

new  method  of  examining,  538. 

testing,  1135. 

Butter-fat,  action  of  alcohol  on,  634. 
the  Eeichert-Meissl  process  of  ex- 
amining, 200. 
Butylacetylenecarboxylic  acid,  1169. 
Butylenic  bases,  139. 
Butylmalonic  acid,  secondary,  446. 
Butyranilide,  dichloro-,  502. 
Butyric  acid,  amido-,  formation  of,  from 

crotonic  acid,  1063. 
a-bromo-,  action  of  triethyl- 

amine  on,  249. 
electrical    conductivity    of 

solutions  of,  in  water  and  in  alcohols, 

399. 
Butyrylsodacetaldehyde,  671. 


Cadmium  alkali  phosphates,  1035. 

bromide,  and   cJiloride,    action   of 

calcium  carbonate  on,  1036. 

hydroxychloride      and     bromide, 

1036. 

pigments  of  commerce,  224. 

selenite,  220. 

specific  heat  of,  1236. 

sulphate,  solubility  of,  645. 

sulphide,  224. 

colloidal,  653. 

Caffeidine,  reactions  of,  68. 
Caffeine,  action  of,  on  voluntary  muscle, 
1217. 

chloriodide,  68. 

estimation  of,  in  guarana,  876. 

improved  method  of  estimating,  in 

coffee,  539. 

physiological  action  of,  312. 

reactions  of,  68. 

Cajeput,  essence  of,  962. 
terpaue,  962. 


Cajeputol,  962. 

Calamus  root,  bitter  principle  of,  162. 

constituents  of,  984. 

Calcareous  rocks  from  Tevere,  120. 
Calciostrontianite      (emmonite)      from 

Brixlegg,  1258. 
Calcite  crystals,  artificial  deposition  of, 

on  spicules  of  a  sponge,  115. 

from  Sobeslau,  Bohemia,  922 . 

Calcium  acetate,  soliibility  of,  359. 

aluminates,  1032. 

and  zinc,  alloys  of,  651. 

barium  and  strontium,  separation 

of,  629. 
chloride,   action   of  alumina  and 

kaolin  on,  228. 

expansion,    compressibility, 

and    specific    heat    of    solutions    of, 
1010. 

heat    evolved   on    diluting 

solutions  of,  Pboc,  35. 

compounds,  solubility  of,  1030. 

formate,  solubility  of,  359. 

hydroxide,  influence  of  tempera- 
ture on  the  composition  and  solubihty 
of,  TfiANS.,  550. 

isodulcitonate,  933. 

oxalate,    formation   of,   in   leaves, 

981. 
formation  of,  in  plant  cells, 

1126. 
oxide,  cupriferous,  fluorescence  of, 

882. 
ferruginous,  fluorescence  of, 

1001. 

fluorescence  of,  544. 

phosphate,  tetrabasic,  223. 

potassium  phosphates,  1033. 

propionate,  solubility  of,  359. 

selenate,  650. 

silicates,  1032. 

sodium  phosphates,  1034. 

sulphate,  influence  of,  on  the  co- 
agulation of  blood,  306. 
influence  of  temperature  on 

the    composition    and    solubility   of, 

Teans.,  544. 
Calorimeter,  mixing,  Peoc,  35. 

new  form  of,  103. 

Thompson's,  750. 

Calorimetry   at    constant    temperature, 

773. 
Calves,  feeding  of,  1319. 
Camphene,  377. 
Camphor,  494. 

constitution  of,  722. 

from  the   ethereal  oil  of    Ledum 

palustre,  845. 
influence  of,  on  the  germination  of 

seed,  742. 

rotatory  dispersion  of,  330. 

Camphorates,  nitro-,  963. 
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Camphor-bases,  721. 
Camphorchlorimide,  496. 
Camphoric  acid,  salts  of,  963. 
Camphorimide,  496. 
Camphor-oil,  atmospheric  oxidation  of, 

605. 
Canadine,  1212. 
Caoutchouc,     action    of     halogens    on, 

Tbans.,  682. 

action  of  heat  on,  Teans.,  686. 

from  Japanese  bird-lime,  Teans., 

270. 

grey    vulcanised,    absorption     of 

gases  by,  783. 

optical  and  chemical  properties  of. 

Trans.,  679. 

Capillarimeter,  modification  of,  Teans., 
102. 

Capric  acid,  preparation  of,from  suint,44. 

Caproic  acid,  447. 

Capronylphenylhydrazide,  251. 

Caprylidene,  conversion  of,  into  an  iso- 
meric hydrocarbon,  929. 

Caracolite,  561. 

Carbamide  and  its  derivatives,  action  of 
phenjlhydrazine  on,  Teans.,  550. 

and  phosphorus  pentasulphide,  re- 
action product  of,  1064. 

derivatives  of,  1179. 

series,  action  of  phenjlhyrazine  on, 

274. 

Carbanilamidonaphthol,  487. 

Carbins,  chromogenic,  1185. 

Carbizin,  derivatives  of,  1187. 

Carbodiparatolylaminehydrazide,  1083. 

Carbodiphenylaniinehydrazide,  1083. 

Carbohydrate  and  fat,  relative  nutritive 
value  of,  173. 

diet,  acids  in  healthy  and  disor- 
dered stomach  during  a,  972. 

from  Draccena  australis,  246. 

Carbohydrates,  246,  438,  1266. 

changes  of,  in  the  alimentary  canal, 

171. 

determination   of   the    molecular 

weights  of,  Teans.,  610. 

formation  of  levulinic  acid  as  a  test 

for,  535. 
in  food,  relation  of,  to  digestive 

ferments,  170. 

occurrence  of,  in  urine,  863. 

Carbolic  compounds,  commercial,  assay 

Carbon,  assimilation  of,  in  relation  to 
the  colour  of  leaves,  381. 

atom  and  valency,  549. 

constitution  of,  549. 

bisulphide,  action   of,  on   metals, 

106. 

heat  conductivity  of,  642. 

chains,  closed,  synthetical  forma- 
tion of,  Teans.,  1,  21,  185,  202,  215. 


Carbon,  combination  of,  with  iron  under 

pressure,  557.. 
compounds,  arrangement  in  space 

of  the  atoms  in  the  molecules  of,  35. 

colour  of,  Peoc,  64. 

liquid,  specific  heat  of,  14. 

poly-oxygen,    volatiLitv    of, 

797. 

oxygenised,  volatility  of,  796. 

rate  of  oxidation  of,  24. 

ultra-violet  band  spectrum  of, 

637. 

contents  of  the  gas  evolved  during 

solution  of  iron  in  acids,  420. 

estimation  of,  in  iron,  1541. 

dispersion  equivalents  of,  389. 

estimation  of,  in  arable  soils,  534. 

estimation  of,  in  steel,  530. 

estimation   of,  in   vegetable    soils, 

1335. 

funnel  for  filtering,  1129. 

graphitic,  cubic  form  of,  30. 

mathematical  analysis  of  the  spec- 
trum of,  389. 

property   of,    similar    to    that    of 

spongy  platinum,  1028. 

spectral  analysis  of,  882. 

tetrachloride,  action  of,  on  inor- 
ganic oxygen  compounds  free  from 
hydrogen,  785. 

Carbonates,  determination  of  alkaline 
hydroxides  in  presence  of,  1130. 

solubility    of,   in    Eochelle    salt, 

1131. 

Carbonic  anhydride,  action  of,  on  aro- 
matic amines,  49. 

and   sulphurous  anhydride, 

specific  weight  and  vapour-pressui'e  of 
mixtures  of,  775,  1015. 

apparatus  for  the  direct  esti- 
mation of,  322. 

decomposition  of,  by  plants 

deprived  of  chlorophjll,  1125. 

detection  of  small  amounts  of, 

88. 

determination  of,  in  mineral 

waters,  533. 

estimation  of,  322. 

estimation   of   dissolved,   in 

water,  325. 

expired,  graphic  record   of, 

512. 

freezing  mixtures  containing 

solid,  1025. 

given  out  by  parts  of  plants, 

979. 

latent  heat  of  vaporisation  of 

liquid,  773. 

rapid  absorption  of,  from  ex- 
pired air,  512. 

Carbonic  oxide,  absorption  of,  by  cuprous 
chloride,  88,  556,  1228. 
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Carbonic  oxide,  estimation  of,  322. 

poisoning  by,  622. 

stability   of,   in   the   animal 

organism,  619. 
Carbonylchlorophenjleblorimide,  683. 
Carbonyldibromamidophenol,  684. 
Carbonyldichloramidophenol,  a-  and  &-, 

683. 
Carbony Idichloropbenolehlorimi  de,    o- 

and  /§-,  683. 
Carbonylorthamidophenol,     action     of 

chlorine  on,  682. 
Carbonyltetrachloramidophenol,  684. 
Carbonyltetrachlorophenolchlorimide, 

684. 
Carbonyltrichloramidophenol,  683. 
Carbonyltrichlorophenolchlorimide, 

684. 
Carbostyril,  parachloro-,  501. 
Carboxycinnamic  acid,  ortho-,  oxidation 

of  jS-naphthol  to,  1306. 
Carboxylnaphthylphosphoric  acid,  a-, 

714. 
Carnivorae,  absence  of  uric  acid  and  al- 

kahne  reaction  in  the  urine  of,  178. 
Cartilage,  hyaline,  microchemical  obser- 
vations on,  860. 
Carvacrol,  495. 
Carvole,  495. 
Casein,  76. 
Caseoses,  76. 
Catalpa    hignonioides,   bitter   principle 

from,  1309. 
Catalpin,  1309. 
Catechol,  absorption-spectra  of,  Teans., 

650. 

action  of  alkylenediamines  on,  468. 

action  of  chlorine  on,  1277. 

behaviour  of,  with  Fehhng's  solu- 
tion, 994. 
occurrence  of,  in  raw  beet-sugar, 

262. 

tetrachloro-,  1278. 

Celestine  by  Senarmont's  process,  116. 

from  the  Kaiserstuhl,  659. 

Cell-albumin,  974. 

Cell-fluid,  presence  of  albumin  in,  983. 

Cell-globulin,  974. 

Cell-sap,  983. 

Cells,  dead,  oxidation  in,  741. 

green,  production  of   oxygen   by, 

741. 

living,  liberation  of  silver  by,  980. 

Cellulose,  effect  of,  on  tlie  decomposition 

of  proteid  in  the  nutrition  of  herbivora, 

515,  618. 
Cements,    hydraulic,     constitution     of, 

1030. 
Ceriferous  Hainstadt  clays,  28. 
Cerite,  metals,  phospliates  of,  1037. 
Cerium  dioxide,  hydrated,  dehydration 

of,  by  heat,  Tbans.,  70,  84. 


Cerium  phosphates,  1037. 

sulphate     solutions,    density    of, 

Teans.,  357. 

Cetyl  allophanate,  574. 

Change,  chemical,  thermodynamical  ex- 
pression of  the  influence  of  tempera- 
ture on  the  rate  of,  338. 

Chars,  estimation  of  iron  in,  196. 

Cheken  bitter,  ]  100. 

leaves,  constituents  of,  1100. 

Chekenetin,  1100. 

Chekenic  acid,  1100. 

Chekenoue,  1100. 

Chemical  action  between  substances  in 
the  solid  state,  1243. 

as  mechanical  attraction,  apparent 

manifestation  of,  1009, 1242. 

change,  thermodynamical  expres- 
sion of  the  influence  of  temperature 
on  the  rate  of,  338. 

decomposition  produced  by  pres- 
sure, 341. 

dynamics,  studies  in,  1024. 

equilibrium,  heterogeneous,different 

forms  of,  1147. 

influence  of  molecular  con- 
tiguity on  the,  of  homogeneous  gaseous 
systems,  339. 

laws  of,  548,  549,  646. 

forces,  906. 

reactions,  dead  space  in,  1243. 

influence  of  neutral  salts  on, 

1025. 

Chiastolite,  566. 

Chili  saltpetre,  manuring  with,  1223. 

Chinine  hydrobromide,  72. 

Chloral,  action  of  zinc-dust  on,  669. 

hydrate,  action  of,  on  mercuric  salts, 

670. 

condensation  of,  with  secondary 

aromatic  amines,  587. 

condensation  of,  with  tertiary 

aromatic  amines,  267. 

reactions  of,  127. 

Chlorates,  estimation  of,  by  the  zinc- 
copper  couple,  Teans.,  164. 

physiological  action  of,  978. 

tests  for,  1337. 

toxic  action  of,  977. 

Chlorides,  estimation  of,  in  urine,  990. 

production  of,  from  metallic  oxides, 

1250. 

the  output  of,  in  its   relation  to 

proteid  metabolism,  513. 

volatile,  method  of  estimating  the 

molecular  weight  of,  1241. 
Chlorine  and  bromine,  Potilizin's  law  of 

mutual  displacement  of,  Peoc,  20. 
and  hydrogen,  chemical  action  of 

light  on  an  explosive  mixture  of,  205. 

density  of,  1251. 

dispersion  equivalent  of,  389. 
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Cblorine,  estimation  of,  751. 

in  urine,  influence  of  the  secretion 

of  gastric  juice  on  the  quantity  of,  620. 

the  Weldon-PechiiDey  process  for 

the  manufacture  of,  from  magnesium 
chloride,  411. 

Chloritoid-schist  from  Grrossarl,  568. 

Chloroform,  action  of  sodium  benzene- 
sulphinate  on,  841. 

decomposition  of,  by  alcoholic  pot- 
ash, 570. 

estimation  of,  632. 

purification  of,  570. 

solubility  of,  in  water,  632. 

testing,  632. 

Chlorophyll,  723. 

function  of  the  colouring  matter  of, 

867. 

plants    free   from,   behaving    like 

chlorophyll-containing  plants,  623, 
1125. 

Chlorophyllane,  723. 

Chloroplastides,  983. 

Chloroplastin,  983. 

Chlorosis,  action  of  iron  compounds  in, 
176. 

Cholesterin,  rotatory  dispersion  of,  330. 

Cholesterin-derivatives,  1076. 

Cholesteryl  acetate,  modifications  of, 
1076. 

benzoate,  modifications  of,  1076. 

Cholic  acid,  508. 

empirical  formula  of,  303. 

Chondrin  balLi,  860. 

Chromates,  detection  of,  1129. 

Chromatin,  983. 

Chrome  iron  ore  from  Australia,  428. 

Chromic  acid,  basicity  of,  1009. 

behaviour  of  some  acids  to- 
wards, 996. 

conductivity  of  aqueous  solu- 
tions of,  1009. 

anhydride,  combustion  by  means 

of,  Teans.,  889. 

chloride,  double  salts  of,  with  other 

metallic  chlorides,  655. 

vapour-density  of,  Tean8.,829. 

dithionate,  1156. 

oxide,  colloidal,  1162. 

Chromium  and  uranium,  separation  of, 
531. 

atomic  weight  of,  Peoc,  81. 

degree  of  oxidation  of,  in  fluores- 
cent mixtures,  329,  1001. 

dichloride,      vapour-density      of, 

Teans.,  830. 

estimation  of,  in  iron  or  steel  in 

presence  of  phosphorus,  757. 

in  fluorescent  mixtures,  1229. 

Chromorganic  groups,  new,  1189. 
Chromometer,  simphfied,  625. 
Chrom-organic  acids,  Teans.,  404. 


Chromous  sulphate,  explosion  of  a  tube 

containing,  1041. 
Chromoxalates,  red  series,    Teans.,  404. 
Chrysarobin,    therapeutical    substitutes 

for,  518. 
Chrysocolla  from  California,  565. 
Chrysolin,  497. 

Chrysophanhydranthron,  492. 
Ciders,    concentration   of,   by  freezing, 

188. 
Cigarettes,  Egyptian,  1331. 
Cinchona  alkaloids,  379. 
Cinchonamine,  165. 
Cinchonibine  and  its  derivatives,    380, 

507,969. 
Cinchonidine,  estimation  of,  in  quinine 

sulphate,  636. 
Cinchonifine,   380,507. 
Cinchonigine   and  its    derivatives,  380, 

507,  612. 
Cinchoniline  and  its    derivatives,  380, 

507,  729. 
Cinchonine,  action  of  oxalic  acid  on,  in 

presence  of  sulphuric  acid,  507. 

derivatives  of,  507. 

optical  isomerides  of,  380. 

rotatory  dispersion  of,  330. 

Cineole,  494. 
Cineolic  acid,  1205. 

Cinnamaldehydedithioglycollic  acid,  478. 
Cinnamenylpropionic  acid,  oxidation  of, 

595. 
Cinnamic   acid,   condensation   of,   with 

gallic  acid,  56. 

oxidation  of,  595. 

Cinnamic  diazoacetic  acid,  1275. 
Cinnamogallol,  56. 
Cinnamylpyridine,  a-,  65. 

and  its  reduction  products,  608. 

Cishexahydroterephthalic   acid   and   its 

derivatives,  1074. 
Citraconanil,  695. 
Citraconic    acid,  action  of,  on  naphthyl- 

amine,  1096. 

heat  of  combustion  of,  893. 

magnetic  rotatory  power  of, 

Teans.,  580,  591. 

molecular  weight  of,  1059. 

anhydride,      magnetic       rotatory 

power  of,  Teans.,  576,  596. 

monanilide,  462. 

Citracon-a-naphthil,  1096. 
Citraconparabromanil,  53. 

bromo-,  53. 

Citraconparachloranil,  53. 

Citracontolil,  462. 

Ci'trazinimide,  trichloro-,  compound  of 

with  aniline,  728. 
Citrene,  377. 

action  of  acetic  acid  on,  718. 

Citric  acid,  distillation  of,  with  glycerol, 

45. 
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Citric  acid,  in  Oxycoccos  palustris,  314. 

test  for  tartaric  acid  in,  996. 

Citrobenzidilic  acid,  465. 

Citrodiciimidic  acid,  465. 

Citrodicumidide,  464. 

Citrotoluylenediamide,  465. 

Cifrotrianil,  trinitro-,  465. 

Citrotricumidide,  464. 

Clay,  blue,  from  Farmington,  Maine,  352, 

Clay-slate,  795. 

Cliftonite,  30. 

Clinocasite  from  Utah,  1044. 

Cloanthite,  action  of  acids  on,  1257. 

Clotting,  intravascular,  305. 

Clover,  manuring  of,  1223. 

Coal,  an  English,  345. 

■  formation  of,  925. 

• from  the  north  of  France,  heat  of 

combustion  of,  774. 

> Servian,  31. 

Coal-mines,  air  of,  1026. 

Coal-tar,  pyridine  bases  from,  727. 

Cobalt  alkali  phosphates,  1035. 

and  nickel,  use  of  hydrogen  sul- 
phide to  purify,  423. 

chloride  hydrochloride,  1041, 1248. 

dithionate,  1156. 

hydroxide,     dehydration     of,    by 

heat,  Trans.,  78,  90. 

manganese,  zinc,  aluminium,  iron, 

and  nickel,  separation  of,  631. 

oxide,  occurrence  of,  658. 

• ores,  1257. 

Chinese  treatment  of,  1253. 

salts,  action  of  hydrogen  sidphide 

on,  113. 

dissolved,  water  of  crystallisa- 
tion of,  23. 

selenite,  220. 

Cobaltic  alums,  557. 

Cocaine,  381. 

• and  its  salts,  1118. 

physiological  action  of,  312,  864. 

Cocatanriic  acid,  1090. 

Cocoa  butter,  detection  of  sesame  oil  in, 
1136. 

Codeine,  rotatory  dispersion  of,  330. 

Corl -liver  oil,  bases  from,  1315. 

Coffee,  improved  method  of  estimating 
caffeine  in,  539. 

Coke,  determination  of  sulphur  in,  1333. 

Colchicine,  613. 

Colchicine-like  decomposition  product  in 
a  case  of  suspected  poisoning,  636. 

Colchicinic  acid,  614. 

Colemanite,  347. 

Collidine  from  coal-tar,  727. 

Colloids  and  the  water  they  contain, 
1157. 

Colloid  substances,  absorptive  power  of, 
985. 

Colour,  origin  of,  Peoc,  27. 


Colouring  matters,  constitution  of, 
Peoc,  27. 

in  wines,  testing,  95. 

Combustion  by  means  of  chromic  an- 
hydride, Tean8.,889. 

chemistry  of,  1263. 

Compressibility  of  an  aqueous  solution 
of  ethylamine,  216. 

of  liquids,  215. 

attempt  to  eliminate  the  in- 
fluence of  the  change  in  volume  of 
the  vessel  when  measuring,  1019. 

of  rock  salt,  404,  1019. 

of  solutions    of   potassium    and 

calcium  chlorides,  1010. 

of  sylvin,  rock  salt,  and  aqueous 

solutions  of  potassium  chloride,  1019. 

of  water,  548. 

relation  between  that  of  a  solution 

and  those  of  its  component  parts,  214. 

Compression  of  the  moist  powder  of 
solid  substances,  1243. 

Conductivity  and  sp.  ind.  cap.,  395. 

electrical,  of  acids  and  salts,  331, 

of  aqueous  solutions,  Teans., 

116. 

of  concentrated  nitric  acid, 

640. 

of  fused  mixtures  of  sodium 

and  potassium  nitrates,  1231. 

of  illumined  air,  544. 

of  pure  water  and  its  tempe- 
rature coefficients,  11. 

of  salt  solutions,  397,  398. 

of  selenium,  effect  of  light  on, 

99. 

of  solutions  of  fatty   acids, 

399. 

of  sulphur,  640. 

relative  size  of  molecules  cal- 
culated from  that  of  salt  solutions,  217. 

heat,  of  selenium,  influence  of  light 

on,  98. 

molecular,  of  fuming  nitric  acid, 

545. 

Conessine,  855. 

Congo-red,  behaviour  of,  towards  some 
acids  and  salts,  625. 

behaviour  of,  with  urine  and  acid 

salts,  381. 

Coniferin,  formation  of  eugenol  from, 
941. 

Conium,  estimation  of  the  alkaloids  of, 
540. 

Constitution  and  specific  rotatory  power 
of  organic  compounds,  relation  be- 
tween, 768. 

Copaiba  balsam,  oxidation  of,  133. 

Copellidine,  1104. 

Copellidines  [2  :  8]  and  [2:4],  64. 

Copper,  action  of  sulphur  vapour  on, 
555. 
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Copper    and     arsenic,     separation     of, 
630. 

and   silver    alloys,    estimation    of 

silver  in,  755. 

antimonide,  658. 

assays,  1343. 

atomic  weight  of,  916,  917. 

calcium  acetate,  446. 

decomposition   of,   by 

pressure,  341. 
■^ temperature  of  conver- 
sion of,  360. 

chloride,     action     of     hydrogen 

chloride  on,  558. 

• ■  hydrochloride,   1036,    1037, 

1248. 

chromate,  basic,  1249. 

detection  of,  in  wine,  873. 

determination  of  traces  of  bismutli 

and  antimony  in,  324. 

displacement  of,  by  zinc,  555. 

dlthionates,  1156. 

electrolysis  of,  545. 

estimation     of,     in     presence    of 

arsenic,  528. 

ores    containing    tourmalin    from 

Chili,  566. 

pentathionate,  Trans.,  300. 

salts,  action  of  sodium  thiosulphate 

on,  787. 

selenite,  221. 

separation  of,  from  lead,  529. 

specific  heat  of,  1236. 

sulphate,  dissociation  of,  104. 

sulphide,  colloidal,  227. 

Copper-antimony  and  copper-tin  alloys. 

Trans.,  167. 
Copper-tin  and  copper-zinc  alloys,  con- 
stitution of,  Trans.,  104. 
Cornutine,  970. 
Cornea,  action  of  ethylene  chloride  on, 

517. 
Cotton-seed  oil,  acid  from,  817. 

detection  of,  633. 

detection  of,  in  olive  oil, 

1136,1349. 
Cream,  determination  of  fat  in,  1347. 
Creatinine,  has  it  basic  properties  ?  505. 
Creatinines,  506. 
Cresol,  di-iodo-ortho-,  940. 

dinitro-,    physiological    action  of, 

1122. 

poisonous  properties  of,  520. 

phosphate,  dichlorortho-,  Trans., 

403. 
Cresoldisulphonic  acid,  meta-,  281. 
Cresol parasulphonic  acid,  meta-,  280. 
Cresols,  absorption-spectra  of.  Trans., 

643. 
Cresolsulphonic  acid,  orthiodo-,  841. 

acids,  meta-,  280. 

ortho-,  281. 


Cresoltrisulphonic  acid,  meta-,  281. 
Cresorcinol,  dinitroso-,  263. 

nitro-,  264. 

Cresotic  acids,  anhydrides  of,  838. 
Critical  volume,  determination  of,  775. 
Crocidolite   from   Cumberland,    Rhode 

Island,  118. 
Croconamic  acid,  944. 
Crocose,  identity  of,  with  dextrin,  590. 
Crop,  influence  of,  on  the  physical  pro- 
perties of  a  soil,  1222. 
Crops,  field,   are   nitrates   essential    to 

the  growth  of  ?  84. 
Crotonic     acid,     formation     of    amido- 

butyric  acid  from,  1063. 

series,  alloisomerism  in,  1176. 

acids,       bromo-,       intramolecular 

changes  in,  1176. 
Cruciferse,  estimation  of  mustard  oil  in 

the  seeds  of,  1350. 
Cryoscopic  studies  of  racemic  acid  and 

racemates,  361. 
Cryptotile,  34. 

Crystallisation  of  mixtures,  342. 
of  salts  during  the  electrolysis  of 

their  solutions,  892. 
Cubebin,  162, 1100. 
Cudbear,   detection   and   estimation   of 

magenta  in,  877. 
Cumidine  citrate,  465. 
Cuminamidodimethylaniline,  1078. 
Cuminamidophenol,  1078. 
Cumintoluidine,  1078. 
Cuminylamidodimethylaniline,  1079. 
Cuminylamidophenol,  1078. 
Cuminylaniline,  1078. 
Cuminyltoluidine,  1078. 
Cupric.     See  Copper. 
Cuprodescloizite,  564. 
Curcas  purganus,  oil  from  the  seeds  of, 

674. 
Cyamelide,  constitution  of,  1046. 
Cyanacetates,  1298. 

of  the  benzene  series,  823, 

Cyanamyline,  802. 

Cyanazocamphene,  720. 

Cyanethine,   formation   of,   from   ethyl 

cyanide,  802. 
Cyanobenzal  chloride,  ortho-,  261. 
C'yanobenzotrichloride,  ortho-,  261.  ^ 
Cyanobutine,  801. 
Cyanogen  iodide,  242. 
substitution   of,    for    the    amido- 

group,  266. 
use  of  aniline  as  an  absorbent  of, 

in  gas  analysis,  Trans.,  812. 
Cyanoparatolenylimido      ethyl      ether 

1291. 
Cyanopropine  and  its  derivatives,  800. 
Cyanotoluene,  ortho-,  260. 
Cyclamin,  496. 
Cyclaminic  acid,  497. 
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Cjmeno,  2  :  5  dibromo-,  583. 
— —  ritro-,  469. 

/3-nitro,  454. 

nitro,   preparation   and    oxidation 

products  of,  1076. 
Cjmophane,  formation  of,  562. 
Cystin  in  normal  urine,  518, 
Cysts,  ferments  in  the  contents  of,  180. 
Cystoplastiu,  984. 


D. 


Dairy  products,  analysis  of,  93. 

Danburite,  348. 

Daniell  cell,  thermal  alteration  in,  393. 

Datolite,  348. 

Dead  space  in  chemical  reactions,  782, 

1242. 
Dehydrotriacetonimine,  Teans.,  426. 
Deoxybenzoin,  703. 
and  its  analogues,  thio-derivatives 

of,  484. 

thiocarbonyl-derivative  of,  446. 

Deoxybenzoinacetic  acid,  704. 
Deoxybenzoincarboxylmethylamide,    iS-, 

144. 
Deoxybenzoinhydrazide,  1197. 
Deoxybenzoinorthocarboxylic  acid, 

a-tetrachloro-,  and  a-dichloro-,  145. 
Deoxybenzomoxime,paramido-andpara- 

nitro-,  1197. 
Deoxypyranilpyroic  acid,  697. 
Desiccation  ot  gases,  409. 
Desiccator   for   substances   sensitive   to 

light,  1155. 
Desmotropy,  954. 
Desylacetic  acid,  706. 
Desylpropionic  acids,  a-  and  j3-,  706. 
Deuterocaseose,  76. 
Dextran,  animal,  177. 
Dextrin,  estimation  of  starch  in  liquids 

containing,  326. 
Dextrocamphoric    acid    and    its    salts, 

specific  rotation  of,  378. 
Dextrose,  estimation  of,  in  urine,  198. 

molecular  weight  of,  Teans.,  614. 

Dextrose-anilide,  808. 
Diacetalamine,  809. 
Diacetohexamidoditolyl,  1185. 
Diacety],  252. 

and  its  derivatives,  811. 

and  its  homologues,  248,  1052. 

hvdrazide  and  dihydrazide,  Peoc, 

11. 

tetrachlorinated,  443. 

Diacetyldianil,  812. 
Diacetyldi-iodoquinol,  1278. 
Diacetyldiphenylglvoxime,    a-    and    $-, 

598. 
Diacetylethylenediamine,  1050. 
Diacetylglyoxylic  acid,  trichloro-,  1192. 


Diacetylhydroxyanthranol,  717. 
Diacetylniethylhydroxyauthranol,  717. 
Diacetylosazone,  preparation  of,  1287. 
Diacety  losotetrazone,  1288. 
Diacety Iparatolylosazone,  Teans.,  543. 
Diacetylpropylenediamine,  1172. 
Diacetylsaccharic  acid,  lactone  of,  676. 
Diacetyltrimethylenediamine,  1174. 
Diadochite  from  Vise,  233. 
Dialkylsuccinic  acids,  isomeric,  254. 
Diallyl,  hydrolysis  of,  241. 
Diallyloxahc  acid,  action   of   sulphuric 

acid  on,  450. 

oxidation  of,  449. 

Dialysis,  electrical,  1235. 

Diamines,  aromatic,  action  of,  on  sugar, 

267. 

fatty,  anhydro-bases  from,  1050. 

benzoic  chloride  as  a  reagent 

for,  1296. 
secondary,  containing  an  ethylene- 

group,  684. 
Dianilglycerol,  586,  1281. 
Dianilidoquinoneanil,       synthesis       of, 

1081. 
Dianilidosuccinic  acid,  951,  952. 
Dianisylamine,  51. 
Dianisylguanidine,  945. 
Dianisylthiohydantom,  946. 
Dianthranyl,  action  of  chlorine  and  of 

bromine  on,  718. 

dibromo-  and  dichloro-,  1201. 

tetrahydride,  1201. 

Diaphragms,       precipitated,        osmose 

through,  898. 
Diastase,  497,  867. 

preparation  of,  607. 

Diazoacetates,    ethereal,    action   of,    on 

ethereal   salts   of  unsaturated   acids, 

1274. 
Diazoamidobenzene,        dinitrodibromo-, 

Teans.,  669. 

metanitro-,  1285. 

metanitrometabromo-,  1285. 

metanitroparabromo-,  1285. 

paradichloro-,  and  its  ethyl-deriva- 
tive, Te.\ns.,  670. 

paranitroparabromo-,  ]  285. 

Diazoamidobenzene-;8-naphthalene, 

parabronio-,  1284. 
Diazoamidobenzenes,   meta-   and   para- 

dinitro-,     methylation     of.     Teaks., 

666. 
Diazoamidobenzenetoluene,    metanitro-, 

1285. 

parabromo-,  1284. 

Diazoamido-compounds,      271,       1283, 

Teans.,  664. 
mixed,  new  method  of  deter- 
mining the  constitution  of,  685. 
Diazoazobeuzeue,   combination  of,  with 

aniline,  1082. 
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Diazobenzene  nitrate,    action  of  potas- 
sium feiTocyaniJe  on,  589. 
Diazobenzenebenzylamine,  685. 
Diazobenzenediphenylcarbamide,  1283. 
Diazobenzene-ethylparatoluide,  273. 
Diazobenzenemetanitrodiphenjlcarb- 

amide,  metabromo-,  1285. 

parabromo-,  1285. 

Diazobenzenemetanitroplienylcarb- 

amide,  ]285. 
Diazobenzenemethylanilide,  273. 
Diazobenzene-;8-naphtbylpbenylcarb- 

amide,  1284. 
Diazobenzeneparabromodiphenylcarb- 

amide,  1284. 
Diazobenzeneparabromopbenylpara- 

tolylearbamide,  1284. 
Diazobenzeneparaditolylcarbamide, 

1284. 
Diazobenzenepajranitrodiphenylcarb- 

amide,  1285. 

parabromo-,  1285. 

Diazobenzeneparatolylpbenylcarbamide, 

1284. 
Diazobenzenepbenylparatolylcarbamide, 

1283. 
Diazobenzenepiperide,  273. 
Diazobenzenetetrahydi'oquinolide,  273. 
Diazobenzoic  acids,  action  of  alcobols  on, 

588. 
Diazo-compounds,  588,  826. 
application  of,  to  tbe  detec- 
tion   of    organic    matter    in    water, 

993. 

decomposition  of,  268. 

mixed,  685. 

Diazodeoxybenzoin  chloride,  1197. 
Diazo-derivatives,    researches     on    the 

constitution  of,  Teans.,  664. 

thermochemistry  of,  774. 

Diazodiphenylamine  sulphate,  467. 
Diazohydroxvquinaidine     anliydi-ide, 

1110. 
Diiizo-isonitrosomethyluracil,  809. 
Diazometanitrobenzene-ethylparatolu- 

ide,  273. 
Diazonaphthalenebenzylamine,  /3-,  685. 
Diazonaphthalenepurabromodiphenyl- 

carbamide,  0-,  1285. 
Diazoparanitrobenzene-ethylparatoluide, 

273. 
Diazoparatolylethylparatoluide,  273. 
Diazoresorcinol,  145. 
Diazoresorufin,  145. 
Diazotoluenebenzylamine,      para-      and 

ortho-,  685. 
Diazotoluenemetanitrodiphenylcarb- 

amide,  para-,  1285. 
Diazotoluene-iS-naphthylphenylcarb- 

amide,  para-,  1284. 
Diazotolueneparabromodiphenylcarb- 

amide,  para-,  1284. 
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Diazotolueneparaditolylcarbamide, 

para-,  1284. 
Diazotolueneparatolylphenylcarbamide, 

para-,  1284. 
Diazotolylethylanilide,  para-,  272. 
Diazotriazoamidobenzene,  827. 
Diazotriazobenzene,  para-,  826. 
Diazotriazobenzoic  acid,  meta-,  827. 
Dibenzoylglutazine,  68. 
Dibenzojlpentaniethylenediamine,  1297. 
Dibenzoylpropylenediamine,  1173. 
Dibenzoyltrimethylenediamine,  1174. 
Dibenzyl  dibenzyl  ketone,  704. 

paraphenylene  diacetonitrile,  704. 

Dibenzylacetamide,  705. 
Dibenzylacetic  acid,  nitrile  of,  705. 
Dibenzylacetoxime,  704. 
Dibenzylanthracene  hydride,  1202. 
Dibenzylanthrone,  1202. 
Dibenzylethylphosphine,  Teans.,  725. 
Dibenzylidenepropylenediamine,  1173. 
Dibenzylmalonic  acid,   preparation  and 

nitration  of,  479. 
Dicarboxyglutaric  acid,  1057. 
Dichroins,  363,  1182. 
Dicresol,  dinitro-,  838. 

ortlio-,  4S4. 

and  its  derivatives,  708. 

Dicresoldicarboxylic  acid,  838. 
Dicumylcarbamide,  504. 
Di-dimethylaniline       silicotetrafluoride, 

942. 
Didymium  phosphates,  1037. 
Diet,    amylaceous,   amount   of   acid   in 

the  stomach  on  an,  617. 
influence  of,  on  respiratory  changes, 

615. 
influence   of,    on   the  elimination 

and  absorption  of  carbon,  615. 
Diethenyltet.ramidoditolyl,  dinitro-, 1184. 
D  iethy  1    dimethoxy  dimethylmalonate, 

1057. 

dimethylsuccinate,  135. 

ethylidenedisulphonate,  821. 

furluralmalonate,  678. 

hydrogen  benzylmaloncarboxylate, 

150. 

methyl  carbinol,  244. 

propyl  carbinol,  1170. 

sulpliacetate,  821,  1175. 

telluride,  1066. 

Diethylanilalloxan,  682. 
Diethylanthrone,  715. 
Diethylbenzylpliosphine,  Tean.s.,  723. 
Diethyldibenzylphosphonium     chloride, 

action  of  heat  on,  Teans.,  724. 
Diethyldiphenyl,  959. 
Dietliylene  tetrasulphide,  805. 
Diethylenediamiue,  1269. 
Dietliylhydroanthracene,  715. 
Diethylisoamylphosplnne,  Trans.,  722. 
Diethylketoxime,  443. 
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Dietliylmethylphosphine,  Trans.,  719. 
Dlethylpropylphosphine,  Tkans.,  721. 
Diethylquiiioline,  66. 
Diethylsuccinic  acids,  symmetrical,  254, 

1057. 
Diethylthioketone,  445. 
Dietliyltriphenyldithiobiuret,  365. 
Diffusion  of  aqueous  solutions,  1144. 
Digestion,  changes  effected  on  fibrinogen 

and  fibrin  by,  618, 
changes  of  carbohydrates   in   the 

alimentary  canal,  171. 

in  rhizopods,  78. 

influence  of  bile  on,  618. 

of  albumin,  733. 

of  albumin  in  fodders,  influence  of 

sodium  chloride  on,  859. 

of  fats,  influence  of  bile  on,  618. 

of  fibrin,  pancreatic,  formation  of 

ammonia  in,  512. 
of     flesh    in      normal     stomachs, 

859. 
relation  of  carbohydrates  in  food 

to  digestive  ferments,  170. 

respiration  during,  615. 

Digestive   ferments,  action  of  uranium 

salts  on,  78. 
Digestive  organs,  action  of  the  ferments 

in  oats  on,  867. 
Diglycolylmaleic  acid,  1059. 
Dihydroacenaphthene  dibromide,  604. 
Dihydroanthracenecarboxylic    acid,    a-, 

156. 
Dihydi'obenzene,  hexabromo-,  1085. 
Dihydrodimetliyl  pyridine,  1316. 
Dihydrodiphenyl     dibromide     and     its 

bromo-derivative,  604. 
Dihydrolutidine,  1315. 
Dihydropyranilpyroic  acid,  696. 
Dihydropyranilpyrolactone,  696. 
Dihydro-a-stilbazole,  608. 
Dihydroterephthalic  acid,  1072. 

dibromide,  1073. 

dichloro-,  840. 

dihydrobromide,  1072. 

nitroparadichloro-,  1091. 

Dihydrothenai'dite,  794. 
Dihydroxyamenylcarboxylic  acid,  dichlo- 
ro-, 131. 

trichloro-,  130. 

Dihydroxyanthracoumarin,  ortho-,  292. 
Dihydroxvanthraquinone,  a  new,  1203. 
Dihydroxybenzenes,   action   of   diehlor- 

ether  on,  374. 
Dihydroxycinchonic  acid,  302. 
Dihydroxydibenzylamine,  ortho-,  50. 
Dihydroxydiketopentamethylene,  132. 
Dihydroxydiketopentamethylenecarb- 

oxylic  acid,  132. 
Dihydroxydimetlioxybenzene,  458. 
Dihydroxydinaphthyl  bisulphide,  375. 
Dihydroxydurylic  acid,  Tbans.,  435. 


Dihydroxyerythrenedisulphonic      acid, 
245. 

Dihydroxyisonicotinamide,  728. 

Dihydroxy naphthalene,  /3-a-,  and  /3-i8-, 
57. 

action  of,  on  blood,  184. 

Dihydroxynaphthalenedicarboxylic  acid, 
612. 

Dihydroxypyromellitic  acid,  Thans.,453. 

Dihydroxyquinaldine-derivatives,     syn- 
thesis of,  853. 

Dihydroxyquinoline,  /3-,  297. 

Dihydroxyquinone,  diamido-,  943. 

symmetrical,  1181. 

Dihydroxy qninonephenazine,  690. 

Dihydroxysebacic  acid,  134. 

Dihydroxystearic  acid,  816. 

Dihydroxytoluquinone,  nitro-,  940. 

Di-isoamylbismuthine  bromide,  1087. 

Di-isobutenyl  oxide,  244. 

Di-isobutylbismuthine  bromide,  1067. 

hydroxide,  1067. 

Di-isobutyrone,  1176. 

Di-isobutyryldiphenylglyoxime,  598. 

Di-isopropylbenzylaraine,  1079. 

Diketohydrindene,  a-,  1194. 

Diketohydriudonaphthene,    dichloro-a-, 
489. 

Diketohydrindonaphthenes,  chlorinated 
and  brominated,  1199. 

Diketohydronaphthalene    hydrate,    tri- 
chloro-, 158. 

tetrachloro-,  489. 

Diketohydroxyhydrindocarboxylic  acid, 
dichloro-,  489. 

Diketone,    a-,    unsaturated,    action     of 
phenylhydrazine  on,  Teans.,  184. 

Diketones,  a-,  811. 

hydrazides  of,  Proc,  11. 

Diketopentamethylene,  chloro-,  132. 

Diketopentamethylenecarboxylic      acid, 
chloro-,  132. 

Diketopentamethylenehydroxycarb- 
oxylic  acid,  trichloro-,  1190. 

Diketotetrahydrobenzene,     hexachloro-, 
1277. 

Dilatation  and  compressibility  of  liquids, 
215. 

Dimalonylmaleic  acid,  1059. 

Dimethacrylic  acid,  814. 

Dimethamidomethylhydroquinoline    di- 
methiodide,  610. 

Dimethoxybenzoic  acid,  dibromo-,  680. 

Dimethoxycinchouic  acid,  302. 

Dimethoxydimethylmalonic  acid,  1057. 

Dimethoxyquinaldine,  para-y-,  853. 

Dimethoxyquinoline,  303. 

Dimethoxyquino'ie.  458. 

from  trimethylpyrogallol,  constitu- 
tion of,  1090. 

Dimethyl    diacetylracemate,    molecidar 
weight  of,  1273. 
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Dimethyl  diphenylene  disulphide,  125. 

thioresorcinol,  124. 

Dimethylallene,  conversion  of,  into  iso- 
propylacetylene,  1169. 

properties  and  transformations  of, 

797. 

Dimethylamidoazobenzene,  nitro-deriva- 
tives  of,  270. 

Dimethylamidobenzaldoxime,  para-,  267. 

Dimethylaraidobenzylidene-phenylhydr- 
azine,  para-,  267. 

Dimethylamidodiphenylamine,  1286. 

Dimethylamidomethylthiazole,  257. 

Dimethylamidophenylphospliinous  acid, 
834. 

Dimethylamidophenylphosplionic     acid, 
834. 

Dimettivlanaidophenylphosphorus   chlo- 
ride, 834. 

Dimethylamidotriphenylphosphine,  835. 

Dimethylanilalloxan,  682. 

Dimethylaniline,  action  of  sulphur  on, 
364. 

disilicofluoride,  trinitroso-,  1283. 

nitramido-,  1097. 

nitroso-,  action  of  phenylhydrazine 

on,  1286. 

sulphate,  1282. 

Dimethylanilinequinonimide,  592. 

Dimethylanihnes,  dinitro-,  1080. 

Dimethylanthracene  hydride,  1202. 

Dimethylanthrone,  1202. 

Dimethylcarbostyril,  1111. 

para-,  ortho-,  and  meta-, 

Dimethylcarbostyrilsulphonic 
1111. 

Di  methyl-7-chloro  quinaldi  ne, 
para-,  503. 

Dimethylcolchicinic  acid,  614. 

Dimethyldiamidobenzophenone, 
nitro-,  1079,  1197. 

Dimethyldiethylphosphonium    chloride, 
action  of  heat  on.  Trans.,  720. 

Dimethyldiketone,  252. 

Dimetliyldinitramidobenzophenone,    te- 
tranitro-,  1079,  1196. 

Diraethyldiphenyl,  959. 

Diraethylene  ethylene  disulphone,  125. 

Dimethylethjlene-orthophenylenedi- 
amine  and  its  derivatives,  468. 

Dimethylethylphosphine,  Teans.,  720. 

Dimethylethylpyridine,  607. 

Dimethylethylsulphine  and   its    deriva- 
tives, 357. 

a-/3-Dimethylglycidic  acid,  1177. 

Dimethylglycolurile,  1181. 

Dimethyl-7-hydroxyquinaldine,      ortho- 
para-,  503. 

Dimethylhydroxyquinaldinecarboxylic 
acid,  504. 

Dimethylindole,  371. 

a-Dimetbylleviilinic  acid,  1272. 


1112. 
acid, 

ortho- 


tetra- 


Dimethylmetaphenylenediamine,     trini- 

tro-,  1185. 
Dimethylmethylene  ethylene  disulphide, 

805. 
Dimethylmethylenedithioglycollic    acid, 

479. 
Dimethyl-a-naphthaquinoline,  968. 
Dimethyl-)8-naphthaquinoline,  968. 
Dimethylnaphtheurhodine,  491. 
Diinethyl-i8-naphthindole,  285. 
Dimethylparatoluquinoline,  a-7-,  and  its 

derivatives,  1207. 
Dimethylphenylosotriazone,  1288. 
Dimethylphenjlurazole,  688. 
Dimethyl quinogen   and   its   derivatives, 

813. 
Dimethylquinoline  [2'  :  4'],  505. 

para-,  ortho-,  and  meta-,  1112. 

Dimethyl-a-resorcylic  acid,  amido-,  148. 

■ nitro-,  148. 

Dimethylsuccinic   acid,   unsymmetrical, 

133,  i35. 

anhydride,  135. 

Dimethylthiazole,  aa-,  574. 
Dimethylthiohydantom,  a-  and  j8-,  47. 
Dimethylthiophencarboxylic     acid    [  = 

2:4:5],  575. 
Dimethyltolenylamidine  salts,  1290. 
Dimethyltoluquinoxaline,  812. 
Dimethyltriphenyldithiobiuret,  365. 
Dimethylvalerolactone,  a-,  1272. 
Dinaphthol,  fi-,  161. 
Dinaphtboldisulphonic  acid,  fi-,  and  its 

dinitro-derivative,  161. 
Dinaphtholtetrasulphonic  acid,  161. 
Di-j8-naphthylamine  and  its  tetrabromo- 

derivative,  57. 

di-,  tetra-,  and  hexa-nitro-,  58. 

nitroso-,  58. 

octobromo-,  58. 

Dinaphthyl-derivatives,  161. 
I)i-a-naphthylethane,  376. 
Di-j8-naphthylethane,  376. 
Dinaplithylnaphthalene,  1305. 
Dinaphthylparabanic  acid,  a-,  602. 
Dinaphthylthiocarbamide,    bases    from, 

600. 
Dinaphthylthiohydantoins,    a-    and    /8-, 

602. 
Diolalcohol,  1206. 
Diolic  acid,  1206. 
Diorite  dvke  in  Orange  Co.,  New  York, 

1045. 
Diortbopropylsulphone,  243. 
Diorthotolyldiketopiperazine,  824. 
Diosmin,  1310. 
Diosphenol,  1205. 
Dioximes,  action  of  phenylhydrazine  on, 

366. 
Diparatolyl  dicyanate,  454. 
Diparatolyldinaphthylamine,  492. 
Diparatolylsulphoneacetone,  282. 
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Dipentene,  377. 

nitrolpiperidine,  1099. 

Dipentenenitrosochloride,  1099. 
Diplienamic  acid,  1201. 
Diphenamide,  1201. 
Diphenesuccindone  and  its  derivatives, 

1301. 
Diphenic  acid  [3:3],  589. 
Diphenimide,  1200. 
Diplienoldicarboxylic  acid,  para-,  56. 
Diphenyl  benzyl  ketone,  701. 

dibenzyl  ketone,  701. 

difluoro-,  362. 

disulphide,  698. 

methyl  cai'binol,  959. 

Diphenylamine  amido-,  par-,  467. 

chloro-,  para-,  467. 

hydrochloride,  action  of,  on  fatty 

amines,  942. 

nitroso-,  para-,  467. 

nitrosochloro-,  para-,  468. 

sulphate,  1283. 

Diphenylaminealloxan,  682. 
Diphenylbenzylphosphine  chloride,  832. 

oxide,  trinitro-,  833. 

Diphenylbutylenediamine,  139. 
Diphenylbutyrolactone,  952. 
Diphenylcarbamide,  parabromo--,  1284. 

paranitro-,  1285. 

Diphenylcarbazide,  274,  Trans.,  551. 
Diphenylchloromethyl    dimethyl   carbi- 

nol,  811. 
Diphenyl-derivatives,  959. 
Diphcnyldiacetylene,  261. 
Diphenyldihydropyridine-7-carboxylic 

acid,  0-0-  [2  :  6],  62. 
Diphenyldi-isoindole,  identity  of,  with 

3'-phenyl indole,  483. 
Diphenyldiketopiperazine  and  its  deri- 
vatives, 726,  854. 
Diphenyldimethylphosphonium    iodide, 

833. 
Diphenylene  ketone,  1095. 

new,  Peoc,  53. 

oxide,  constitution  of,  477. 

Diphenyleneketonecarboxyiamide,  1201. 
Diphenylfurfuran  [2:5],  839. 
Diphenylfurfuran-i8-carboxylic         acid, 

a-/-,  839. 
Diphenylguanidine,  nitrocyanide  nitro-, 

and  bromo-,  947. 
Diphenylhydrazonenitropianic     acid, 

1209. 
Diphenylhydrazoneopianic  acid,  1209. 
Dipheiiyl-7-hydroxybutyric     acid,     7-, 

952. 
Diphenylmetacarboxylic  acid,  dichloro-, 

700. 
Diplienylmethanedicarboxylic  acid,  156, 

708. 
Diphenylmethanetricarboiylic  acid,  154, 

707. 


Diphenylmethylene  ethylene  disulphide, 

805. 
Diphenylmethylenedithioglycollic   acid, 

479. 
Diphenyloxalylguanidine,  nitro-,  947. 
Diphenylparabanic  acid,  nitro-,  947. 
Diphenylparatolylbiuret,  474. 
Diphenyl parazophenylene,  269. 

action  of  aniline  on,  1081. 

Diphenylphosphinic      acid,      diaraido-, 

834. 

dinitro-,  833. 

Diphenylphosphonium  salts,  833. 
Diphenylpiperidine,  0-0-  [2  :  6],  63. 
Diphenvlpiperidine-7-carboxylic    acid, 

aa-  [2:6],  63. 
Diphenylpyrazolone  [1  :  5],  726. 
Diphenylpyridine,  a-a-  [2  :  6],  63, 
Diphenylpyridinecarboxylic    acid,    a-n- 

[2  :  6],  62. 
Diphenylpyrroline-j3-carboxylic  acid, 

a-a';  840. 
Dipheuylquinolylmethane-derivatives, 

56. 
Diphenylsuccinic  acid,  action  of  strong 

sulphuric  acid  on,  1301. 
Diplienylsulphone  mercaptan,  282. 
Diphenylthiocarbamide,  action  of  chlor- 

acetone  on,  473. 
action  of  silicon  tetrabromide  on. 

Teans.,  857. 
Diphenyltolenylamidine,  1290. 
Diphenyltolylphosphine,  para-,  and   its 

derivatives,  833. 
Diphenylurazine,  1084. 
DiphloroglucinolcarboxyJic  acid,  840. 
Diphthalylic  acid,  154,  707. 
Dipiperylquinone,  1314. 
Dipropionyldiphenylglyoxime,  598. 
Dipropyl  ketone,  action  of  zinc  ethyl  and 

zinc  iodoetfiide  on,  248. 
Dipropyl  acetic  acid,  preparation  of,  from 

ethyl  malonate,  1053. 
Dipropylthiocarbanilide,  364, 
Dipropyltriphenyldithiobiuret,  365. 
Dipyridine  silieofluoride,  1283. 
Dipyridyl,  a-a-,  728. 
Dipyrogallocarboxylic  acid,  840. 
Diquinaldine,  para-,  301. 
Diquinaldyl,  966. 
Diquinolylimide,  944. 
Diquinoylplienazine,  690. 
Disalicylaldehyde,  575. 
Disazobenzene,  1082. 
Disazo-compounds,  1082. 
Disease,  blood  changes  in,  1324. 
Diseases,  different,  phospliates  in  urine 

in,  621. 
Diseptdecylcarbamide,  1175. 
Diseptdecylthiocarbamide,  1175. 
Disilverdithiohydanto'.n,  47. 
Dis-paradiazotoluene-ethylamine,  686. 
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Dispersion,  anomalous,  a  case  of,  542. 
produced  by  glowing  vapours, 

207. 

equivalents,  389. 

rotatory,  329. 

new  method  of  determining, 

542. 
Dissociation,  1148. 

and  evaporation,  18. 

of  alums  and  of   sodium  acetate, 

1022. 

of  crystallised   copper    sulphate, 

104. 

of  electrolytes,  theory  of,  1142. 

of  hydrated  salts,  337. 

of   salts  in  very  dilute  solutions, 

1021,  1144. 

of   substances  dissolved  in  water, 

896. 

rate  of,  as  a  measure  of  the  vapour- 
tension  of  hydrated  salts,  10 i. 

supposed,  of  zinc  oxide,  652. 

Dissolution,  heat  of.     See  Heat. 
Distillation,   fractional,   apparatus    for, 

646. 
method  for  avoiding  bumping  in, 

547,  1155. 
under  reduced  pressure,  apparatus 

for  maintaining  a  constant  pressure 

during,  Trans.,  689. 
Disulphaminebenzoic    acid,   orthopara-, 

367. 
Disulphones,  255,  357. 
Diterebenthyl,  161. 
action  of  heat  and  of  bromine  on, 

721. 
Diterebenthylene,  721. 
Diterebenthylsulphonic  acid,  162. 
Di-i8-tetrahydronapthylaminethiocarb- 

amide,  600. 
Di-a-tetrahydronaphthylcarbamide,  960. 
Dithiodiphenylamine,  1080. 
Dithiomethylbenzylidene,  479. 
Dithionates,  784,  il56. 
Dithiopersulphuric  acid,  650. 
Ditolaneazotide,  700. 
Ditoluidotoluquinoneparatoluidide, 

para-,  472. 
Ditolyl,  dichloro-,  699. 

di-iodo,  700. 

meta-,  699. 

Ditolylbiurel,  orthopara-,  474. 
Ditolylchloromethyl  dimethyl  carbinol, 

811. 
Ditolyldi-isonitrosoethane,  para-,  456. 
Ditolyldiketopiperazine.      ortho-,     727, 

824. 

para-,  727,  854. 

Ditolylphenylphosphine,  833. 
Ditolylpyrroline,  para-,  455. 
Ditolylthiophen,  para-,  455. 
Ditriazobenzene,  para-,  826. 


Ditriazobenzoic  acid,  meta-,  827. 
Dixylylcarbamide,  meta-,  1296. 
Dixylyldiketopiperazine,  para-,  854. 
Dreelite  and  barytes,  identity  of,  33. 
Drying  oils,  1269. 

Durene,  bromo-,  action  of  sulphuric  acid 
on,  137. 

unsymmetrical   and   symmetrical, 

methyl  duryl  ketone  from,  275. 

Duroquinone,  Tbans.,  430.. 

Durylglyoxylic  acid,  276. 

Durylic  acid,  diamido-,  Trans.,  433. 

Durylic-acid-quinone,  Teans.,  434. 

Dye    from     anthraquinonedisulphonic 
acid  and  sodium  nitrite,  961. 

from  seaweed,  1313. 

Dyes,  aniline,  formation  of,  by  the  oxi- 
dation of  aromatic  amines,  140. 

basic    coal-tar,   chemical    process 

which  takes  place  in  dyeing  wool  and 
silk  with,  832. 

formation  of,  by  means  of  hydrogen 

peroxide,  141. 

from  aniline  chromates,  54. 

organic,  relation  between  the  com- 
position and  absorption-spectra  of,  97. 

which  can  be  fixed  with  mordants, 

274. 


Earth-nut  cake,  feeding  cows  with,  174. 

oil,  occurrence  of  arachidie, 

lignoceric,  and  oleic  acids  in,  578. 

Earths,  rare,  absorption-spectra  of,  1, 
1038. 

components  of,  yielding  ab- 
sorption-spectra, 208. 

process   for   obtaining,    from 

ceriferous  Hainstadt  clays,  28. 

Electric  aeration  currents,  639. 

current,  effects  of,  on  wine,  188. 

discharge,  influence  of  ultra-violet 

light  on  the,  13. 

production  of   ozone  by  the, 

1234. 

through  gases,  396. 

leakage,  400. 

photo-,  currents,  increase  of,  9. 

properties  of  rock  salt,  9. 

Electrical  conductivity.  See  Conduc- 
tivity, electrical. 

dialysis,  1235. 

Electricity,  conduction  of,  through  gases, 
397,  78  . 

contact,  390,  886. 

theory    of,    researches    on, 

208. 

production  of,  by  the  condensation 

of  aqueous  vapour,  99. 

Electrification  of  a  gas  by  a  glowing 
platinum  wire,  1231. 
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Electrochemical  research,  new  appara- 
tus for,  769. 

studies,  331. 

Electrolysis,  887. 

of  ammonia  with  carbon  elec- 
trodes, oxidation  of  the  azulmic 
matter  obtained  by,  242. 

of  copper,  545. 

• of  dilute  sulphuric  acid,  formation 

of  hydrogen  peroxide   at   the  anode 

during,  12. 
of   magnesium  chloride  solution?, 

Peoc,  91. 
of    salt    solutions,    crystallisation 

during,  892. 
of  solutions  of  potassium  hydroxide, 

1007. 
of  solutions,  present  condition  of 

the  theory  of,  1231. 

of  water,  100. 

quantitative  analysis  by,  528. 

with    alternating    currents,    1005, 

1006,  1234. 
Electrolytes     and     alternate     currents, 

769. 
■ and     mercury,    determination    of 

potential  differences  between,  1005. 

theory  of  the  dissociation  of,  1142. 

validity  of  Joule's  law  for,  10. 

Electrolytic  conduction,  Trans.,  125. 
action   of    the    solvent    on, 

101. 

conductivity  of  halogen  com- 
pounds, 211,  887. 

formation  of  hydrogen  peroxide  at 

the  anode,  210,  769. 

separation  of  the  metal  on  the  free 

surface  of  the  solution  of  its  salt, 
101. 

Electrometer,  Lippmann's  capillary,  ex- 
periments with,  639. 

Electromotive  dilution  constants,  13. 

force,  distribution  of,  in  the  cells 

of  batteries,  330. 

of  metals  in  cyanide  solu- 
tions, 392. 

of  zinc,  property  of  the  alkalis 

of  increasing,  209. 

• produced    by   the    action   of 

light  on  selenium,  883. 

forces  of  galvanic  elements,  reso- 
lution of,  into  their  differences  of 
potential,  209,  392. 

Elements,  atomic  weights  of  the,  406.   • 

new,  in  yttrotantalite,  &c.,  1038. 

equivalents  of  the,  902. 

Emerald,  artificial,  1044. 

Emetine,  estimation  of,  1351. 

Emmonite,  1258. 

Eniodin  from  Nephroma  lusitanica,  722. 

Euiulsin,  distribution  of,  in  almonds, 
869. 


Energy  of  compounds,  1244. 

Ensilage  in  the  open  air,  523. 

processes,  522,  523. 

Epichlorhydrin,  action  of  ammor.ia  on, 
1265. 

action  of  aniline  on,  586,  1280. 

Epsomite  from  White  Island,  New 
Zealand,  563. 

Equilibrium,  chemical,  different  forms 
of,  1147. 

in  dilute  solutions,  780. 

laws  of,  548,  549,  782. 

Equivalents  of  the  elements,  902. 

Ergotinine,  970. 

Erinite  from  Utah,  1043. 

Erythrene  dioxide,  245. 

Essence  of  rosewood,  1308. 

Ethacetoacetic  acid,  action  of  diazoben- 
zene  chloride  on,  Teans.,  540. 

Ethane,  bromo-derivatives  of,  molecular 
refraction  of,  999. 

hydrate  of,  1021. 

nitro-,  action  of   feeble  bases  on, 

797. 

action  of  zinc  ethyl  on,  436. 

constitution  of,  355. 

non-existence    of    a    second, 

Teans.,  134. 

Ethenylamidomercaptan,  1307. 

Ethenylaraidoxylilmercaptan,  1282. 

Ethenyldiamidotoluene,  nitro-,  1184. 

nitroxy-,  1184. 

Ethenyl-a-naphthol,  nitrodiamido-,  hy- 
drochloride, 713. 

Ethenylorthophenylenediamine,  nitro-, 
1097. 

Ethenylprehnityleneamidine,  585. 

Ethenyltri catechol,  374. 

Ethenyltri-a-naphthol,  376. 

Ethenyltriphenol,  374. 

Ethenyltriquinol,  374. 

Ethenyltri resorcinol,  374. 

Ether,  action  of,  on  plant  life,  624. 

Ethereal  oils,  1204,  1205. 

salts,     action     of    alcohols     on, 

Teans.,  391. 

formation  and  decomposition 

of,  340,  1053, 1167. 

velocity  of  formation  of,  105, 

901. 

Etherification,  determination  of  the  ve- 
locity of,  by  means  of  electrical  con- 
ductivity, 1243. 

velocity  of,  1025. 

Ethers,  normal  fatty,  boiling  points  auvl 
specific  volumes  of,  334, 

Ethoxyanthraquinone,  716. 

Ethoxychloronaphthaquinone,  710. 

Ethoxydiphenyl,  diamido-,  285. 

Ethoxydiphenylsulphonic  acid,  diamido-, 
285. 

Ethoxyethylanthrany],  1202. 


INDEX  OF  SUBJECTS. 


1423 


Ethoxymethyldiplienyl,  959. 
Etlioxy naphthoic  acid,  575. 
Ethoxynaphthylplienyl,  diamido-,  286. 

Ethoxyphenyltoiyl,  diamido-,  286. 

Ethoxyphenyltolylsulphonic     acid,     di- 
amido-, 286. 

Ethyl  acetate,  action  of,  on  ethyl  phthal- 
ate,  1193. 

chloro-derivatives  of,  672. 

•  influence  of  neutral  salts  on 

the  rate  of  hydrolysis  of,  340. 

reaction  of,  with  isoamyl  al- 
cohol, Teans.,  395. 

reaction  of,  with  isobutyl  al- 
cohol, Teans.,  395. 

acetoacetate,    action    of    ammonia 

on,  253. 

action  of  diazo-salts  on  mon- 

alkyl-derivatives  of.  Trans.,  532. 

action  of  meth}  Ipentamethyl- 

ene  dibromide  on,  Trans.,  197. 

• and   urethane,    condensation 

product  from,  675. 

detection  of,  in  urine,  1346. 

halogen-derivatives  of,  817. 

syntheses  with,  1111. 

acetocyanacetate,  heat  of  neutrali- 
sation of,  894. 

homologues  of,  818. 

acetomalonate,  1054. 

acetylenedicarboxylate,  1058. 

acetylenetetracarboxylate,  1061. 

acetylmethylhexamethylenecarbo- 

xylate.  Trans.,  212. 

hydrolysis  of,  Trans.,  213. 

acetylmethyipentamethylenecarbo- 

xylate.  Trans",  197. 

hydrolysis  of,  Trans.,  198. 

aconitate,  255. 

alcohol,  action  of,  on  the  compound 

(SCN2H4)8SiBr4,  Trans.,  857. 

amidoacetate  and  its  hydrochloride, 

576. 

"  amidoethylacetoacetate,"  253, 

"  amidomethylacetoacetate,"  253. 

*' amidosucciuate,"  253. 

< amyl  ether,  tertiary,  802. 

anisylimidoanisylthiocarbamate, 

945. 

benzenetrisulphonate,  153. 

benzoylacetate,  action  of  bromine 

on,  1189. 

condensation  of,  with  succinic 

chloride,  1089. 

derivatives  of,  1088, 1298. 

benzoylcyanacetate,  heat   of   neu- 
tralisation of,  894. 

benzyllutidinehydrodicarboxylate, 

965. 

bidinitrophenylacetate,  1189. 

bisulphide,  chlor-,  constitution  of 

Guthrie's,  6G4. 


Ethyl,  bromodinitrophenylmalonate, 

1091. 

bromofumarate,  1058. 

bromomaleate,  1058. 

bromomalonate,  707. 

bromoraethylpentamethyleneaceto- 

acetate,  Trans.,  211. 
bromophioroglucinoldicarboxylate, 

956. 

butenyltricarboxylate,  134. 

butonylheptacarboxylate,  1061. 

butyrate,    action    of   sodium   on, 

1176. 

butyrocyanaoetate,  818. 

carbamate,  chlor-,  574. 

chloracetate,  action  of  sodium  on, 

1052,  1269. 

chloracetoacetate,  action  of  phenyl- 
hydrazine  on,  53. 

— ^—  ehlorocarbonate,  action  of,  on  salts 
of  fatty  and  aromatic  acids,  813. 

chlorofumarate,  Trans.,  700. 

action     of     ammonia    on, 

Trans.,  702. 

chlorolevulinate,  action  of  phenyl- 
hydrazine  on,  1189. 

chloromaleate.  Trans.,  708. 

chlorothioformate,  445. 

cinnamicdiazoacetate,  1275. 

cinnamylcyanacetate,  1298. 

citraconate,     magnetic      rotatory 

power  of,  'J'rans.,  58  L,  591. 

cumate  (metamido-),  854. 

cyanide,  homologues  of,  action  of 

sodium  on,  800. 

cyanomalonate,  heat  of  neutralisa- 
tion of,  894. 

cyanosuccinate,  937. 

cyanotricarballylate,  937. 

diacetyldiamidopyromelhtate, 

Trans.,  446. 

diamidohydroquinonedicarboxyl- 

ate,  acetyl  derivatives  of,  955. 

diamido pyromellit  ate.    Trans., 

443. 

diamidoquinonehydrocarboxylate, 

954. 

dianilidosuccinate,  951. 

dibromomaleate,  1058. 

dibromoquinonehydrodicarboxyl- 

ate,  954. 
dibromosuccinate,  action  of  silver 

on,  937. 

dicarboxyglutarate,  1061. 

dichlorohydroquinonedicarboxyl- 

ate,  954. 

dichloroquinoldicarboxylate,  278. 

dicliloroquiuonedihydrodicarboxyl- 

ate,  278. 

dicinnamylcyanacetate,  1298. 

diethylacetyienetetracarboxylate, 

1061. 
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Ethjl,  diethylmalonate,  1179. 

dihydroxybutanetetracarboxjlate, 

1067. 

dihydroxydurylate,  Trans.,  437. 

dihydroxypyromellitate,    Teans., 

447. 

• ■  diketoliexamethylene'  etracarboxyl- 

ate,  (para-),  Tbvns.,  455. 
■ diketohydrmdenecarboxylate, 

1194. 
diketoliydrindonaphthenecarboxyl- 

ate,  1193. 

■ dimethylglycidate,  <x-fi-,  1056. 

• dinitrophenylmalonate,  1189. 

■ dinitropyroniellitate,      Tkans., 

442. 

diphenacvlbenzoylacetate,  839. 

diphenvlpyrroline-i8-carboxylate, 

a-a'-,  840.  " 

diphthalate,  154. 

■  disodisoheptanetetracarboxylate, 

action  of  bromine  on,  Trans.,  220. 
ethacetoacetate,   action  of   diazo- 

benzene    chloride    on.    Trans.,   535, 

537. 

ethylbntenyltricarboxylate,  1057. 

■  ethyloxalacetate,  1179. 

ethylplienylditliiocarbamate,  365. 

■  ethylphenylthiocarbamate,  365. 

ferrocyanide,  571. 

fluoride,  1262. 

•  formylacetate,  129. 

f  umarate,  magnetic  rotatory  power 

of,  Trans.,  574,  592. 

f  urfuracrylate,  678. 

glutarate,  magnetic  rotatory  power 

of,  Trans.,  567,  589. 

glycidate,  1056. 

hexaindecacarboxylate,  1061. 

hexyllutidinedicarboxylate,  1104, 

hexyllutidinehydrodicarboxylate, 

1104. 

hydrogen     carboxylanthranilate, 

371. 

f urfuralmalonate,  678. 

propionedicarboxylate,  678. 

sulphate,    non-existence    of 

the  supposed  modification  of,  1156. 

sulphide,  356. 

hydrolutidinedicarboxylate,  1313. 

hydrophthalyloxalate,  derivatives 

of,  1194. 

hydroxydinaphthalylate,  486. 

hydroxymethylthiazolecarboxylate, 

257. 

hydroxyquinoline  carbonate,  164. 

isatropates,  y-  and  S-,  1211. 

isobutenyltricarboxylate,  135. 

isobutyrate,   action    of,    on   ethyl 

oxalate,  1193. 

action  of  sodium  on,  1176. 

isobutyrocyanacetate,  818. 


Ethyl,  isoheptanetetracarboxylate, 

Trans.,  217. 
itaconate,  magnetic  rotatory  power 

of.  Trans.,  584,  591. 

lactate,    physiological  action   of, 

309. 

maleate,  magnetic  rotatory  power 

of.  Trans.,  572,  591. 

malonate,   action  of  ethyl  iodide 

and  zinc  on,  1179. 

mercaptides,  356. 

raesaconate,     magnetic    rotatory 

power  of.  Trans.,  585,  592. 

methacetoacetate,  action  of  diazo- 

benzene  chloride  on,  Trans.,  532. 
action  of  ortho-  and  of  para- 

diazotoluene  chloride  on,  Teans.,  535, 

537. 

methenedimalonate,  1057. 

methenyltricarboxylate,  1055. 

methoxyphenylamidocrotonate, 

(para-),  853. 

methyl  sulphide,  356. 

methylformylacetate,  130. 

methylglycidate,  a-,  1056. 

methylhexamethylenedicarboxyl- 

ate.  Trans.,  206. 

methyloxalacetate,  361,  1179. 

methylpentamethylenedicarboxyl- 

ate,  Trans.,  192. 

naphtholcarboxylate,  a-,  59. 

naphthylamidocrotonate,  a-,  504. 

naphthylamidocrotonate,  /3-,  504. 

naphthylhydrazinelevulinate,  284. 

naphthylimidonaplithylthiocarb- 

amates,  a-  and  /3-,  601. 

nitrite,  preparation  of,  1048. 

octo'intesserakaidecacarboxylate, 

1061. 

oxalacetate,  361,  1178. 

oxalate,  action  of  ethyl  isobutyrate 

and  other  ethereal  salts  on,  1193. 

action  of,  on  lactones,  1194. 

action   of  organic  acids   on, 

937. 

oxallevulinate,  1273. 

phenacylbenzoylacetate,  839. 

phenylacetocyanacetate,  1298. 

pheuylamidophenylacrylate,  fi-, 

505. 

phenylazoacetylpyruvate,  829. 

phenylazobenzoylpyruvate,  829. 

phenylazocrotonate,  jS-,  53. 

phenylenedipropionate        (meta-), 

Trans.,  34. 

phenylformylacetate,  129. 

phenylhydrazineacetylacrylate, 

1188. 

phenylhydrazineoxalacetate,  1178. 

phenylhydrazoneacetoglyoxylate, 

action  of  phenylhydraziue  on,  Teans., 

529. 
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Ethyl,  pheryloxalacetate     pbenylhydr- 
azide,  1193. 

plienylpyrazolonecarboxylate, 

1178. 

phenyltrimethylenedicarboxylate, 

1275. 

phloroglucinoltricarboxylate,  955. 

phthalate,  action  of  ethyl  acetate 

on,  1193. 

phthaloxyldiTTialonate,  150. 

phtbalylamidoacetate,  149. 

phthalyldimalonate,  150. 

phtlialylethoxyethylmalonate,  151. 

phthaly]ethoxy8odoinalonate,  151. 

phthalylmalonate,  150. 

" platinocyanide,  571. 

propiocyanacetate,  818. 

propiononedicarboxylate,  677. 

propionylpentacarboxylate,  ]061. 

propyl    ketone,    action  of    methyl 

iodide  and  zinc  on,  1170. 

propylene-jS-amido-a-crotonate, 

1173. 

propylhitidinedicarboxylate,  1104. 

propyllutidinehydrodicarboxylic 

acid,  1103. 

quinaldylcarboxylate,  1109. 

quinoltetracarboxylate,        Teans., 

447. 

■ quinoltetrahydrodicarboxylate, 

279. 
quinonedihydrodicarboxylate,    hy- 
drate of,  279. 

quinonedurylate,  Teans.,  436. 

quinoneparadicarboxylate,   deriva- 
tives of,  278. 

quinonepyromellitate,  Teans.,  446. 

quinonetetracarboxylate,     Teans., 

446. 

sebate,  magnetic  rotatory  power  of, 

Teans.,  567,  589. 

sodacetoacetate,     constitution     of, 

674,  1054. 

sodacetomalonate,  constitution  of, 

674. 
sodacetylenetetracarboxylate,      ac- 
tion of  benzoic  chloride  on,  Teans., 
10. 

sodocarbamate,  1064. 

sodomalonate,  action  of,  on  ehloro- 

methyl  ether,  1056. 

action  of,  on  resorcinol,  956. 

action  of  phthalyl  dichloride 

on,  149. 

sodoxalaceate,  1178. 

succinosuccinate,  675. 

action  of  phosphoric  chloride 

on,  840. 

desmotropic     derivatives    of, 

954. 

sulphide,  356. 

telluride,  1066. 


Elhyljtetramethylphenylamidocrotonate 

and  its  condensation,  851. 

tetrate,  1272. 

thiocarbonylbenzoylacetate,  446. 

toluylcyanacetate  (ortho-),  1298. 

triacetylpliloroglucinoltricarb- 

oxylate,  955. 
triketohexamethylenecarboxylate 

trioxime,  955. 
xylylenedichlorodimalonate 

(meta-),  Teans.,  26. 

(ortho-),  Teans.,  14. 

(para-),  Teans.,  35. 

xylylenedimalonate  (meta-), 

Teans.,  27. 

(ortho-),  Thans.,  16. 

(para-).  Trans.,  35. 

Ethyl-acetoacetate-dithiogly  collie    acid, 

479. 
Ethylacetylparanitranilide,  Teans.,  778. 
Ethylamidophenylhydroxytrichlor- 

ethane,  588. 
Ethylamine,    j3-brom-,   and   its   deriva- 
tives, 439. 
brom-,  conversion  of,  into   vinyl- 

amine,  1267. 

)8-chloro-,  salts  of,  440. 

compressibility  of  an  aqueous  solu- 
tion of,  216. 

derivatives,  439. 

hydriodide,  iodo-,  669. 

Ethylapocinchine,  brom-,  72. 

Ethylapocinchinic  acid,  72. 

Ethylazimidotoluene,  273. 

Ethylbenzenes,  nitrochloro-,  260. 

Ethylbenzoylacetone,  692. 

Ethvlbenzoylparanitranilide,  Teans., 
779. 

Ethylbenzylamine,  1077. 

Ethylbenzyldithiocarbamic  acid,  1077. 

Ethylcrotonic  acid,  oxidation  of,  595. 

Ethyldeoxy benzoin,  703. 

Ethyldi-jS-naphthylamine,  57. 

Ethyldiosphenol,  1205. 

Ethyldiphenylurazine,  1084. 

Ethylene  anisylimidoanisyltbiocarb- 
aniate,  945. 

anisylthiocarbamate,  945. 

bromo-derivatives     of,     molecular 

refraction  of,  999. 

carbamate,  574. 

chloride,  action  of,  on  the  cornea, 

517. 

hydrate,  1241. 

naphthyldithiocarbamate,  a-,  602. 

naphthylimidonaphthylthiocarb- 

amates,  o-  and  /3-,  G(3l. 

naphthylthiocarbamate,  o-,  602. 

oenanthylidene  oxide,  670. 

oxidation  of,  665. 

Ethyleneauramine,  157. 
Ethylenebenzenyldiamine,  1C50. 
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Ethylenecarbatnide,  dinitro-,  1180. 
Ethylenediethyldisulphone,  255. 
Ethylenedimethyldisulplione,  255. 
Ethylenedipropyldisulphone,  255. 
Ethylenedisulplione,  255. 
Ethylene-ethenyldiamine,  .1 050. 
Ethylenemercaptandipyruvic    acid, 

805. 
Ethylenemercaptolepyruvic  acid,  805. 
Ethyleneorthoditolyldiamine,  684. 
Etliyleneorthopheaylenediamine,        de- 
rivatives of,  468. 
EthylenephenyleneglycoUic     acid,     tri- 

cliloro-,  158. 
Etliylenic  diamines,   characteristics   of, 

139. 
Ethyleniraine,  1268. 

and  its  derivatives,  441. 

Ethylformanilide,  689. 
Etliylglycolparatoluide,  854. 
Ethylhemipinamic  acid,  1117. 
Ethylhemipinisoimide,  1117. 
Etliylhydroxycarbostyril,  502. 
Ethyl  idene  ethylene  disulphide,  804. 

disulphone,  804. 

lactate,  580. 

oxy  acetate,  action  of  ammonia  on, 

814. 
Ethylidenediphenyldiamine,  cyan-,  810. 
Ethylidenedisbydroxynaphthaquinone- 

hydrazide,  1098. 
Ethylidenedisulphonic  acid,  alkyl  salts 

of,  821. 
Ethylidenedithioglycollic  acid,  478. 
Ethylidenelactic    acid,   compounds    of, 

580. 
Ethylidenemethylketole,  284. 

Ethylindole  [3'],  370. 

Ethyllnpetidine,  1104. 

Ethylmalonamide,  675. 

Etliylmalonanilic  acid,  676. 

Ethylmalonanilide,  675. 

Ethylmalonic  acid,  derivatives  of,  675. 

Ethylmalonyl  hydrazide,  687. 

Ethylmethyldihydroquinoline,  299. 

Ethylnaphthylamine,  o-nitroso-j8,  461. 

Ethyl-o-naphthylenediamine  hydrochlo- 
ride, 469. 

Ethylnitrotoluidine,  274. 

Ethylorthotoluylenediamine,  469. 

Ethylphenylliydantoin,  1103. 

Ethylphenylpyrazole,  671. 

Ethylpropyltliiocarbanilide.  365. 

Ethylpvopyltriphenyldithiobiiiret,  365. 

Etliylpseudoplienylhydantoin,  1103. 

Ethylquercetin,  1309. 

Ethylquiuoline,  66. 

Ethylsuccinic  acid,  135. 

Ethylsulphoneacetic  acid,  577. 

Ethylsulphonepropionic  acids,  a-  and  j8-, 
577. 

E  thy Itetrahydroquinaldine,  298. 


Ethylthiocarbimide,  action  of  aldehyde- 
ammonia  on,  Trans.,  414. 

Ethyltolenylamidine  platinochloride, 
1290. 

Ethyltrimethylphosphonium  chloride, 
action  of  heat  on,  Thans.,  717. 

Eucalyptol,  962. 

Eucaiyptus  amygdalina,  oil  of,  1205. 

globulus,  essence  of,  961. 

Eudialite,  chemical  nature  of,  234. 

Eugenol,  brom-,  derivatives  of,  680. 

formation  of,  from  coniferin,  941. 

Eurhodines,  1186. 

and  safranines,  491. 

Evaporation,  1149. 

and  dissociation,  18. 

of  liquids,  546. 

rate  of,  determination  of  vapour- 
pressure  from,  1016. 

Excretion,  cutaneous,  of  albumin  by  the 
horse,  1320. 

Expansion  of  liquids,  measuring,  1237. 

of  solutions  of  potassium  and  cal- 
cium chlorides,  1010. 

Expiration  of  plants,  742. 

Explosion  of  water-gas,  549. 

Extraction  apparatus,  1134. 


Faeces,  human,  ferments  in,  180. 

normal  milk,  bacteria  of,  865. 

Fat  and  carbohydrate,  relative  nutritire 

value  of,  173. 
apparatus  for  the  extraction  of,  in 

the  cold,  760. 

determination  of,  in  butter,  537. 

determination   of,  in   cream,   &c., 

1347. 

determination  of,  in  fodder,  633. 

determintaionof,  in  milk,  537, 1135, 

1347. 

hydrolysis  of,  1269. 

Fatigue,  change  of  chemical  composition 

of  muscle  by,  174. 
Fats,  determination  of  the  melting  points 

of,  93. 
extraction  of,  by  Soxhlet's  appara- 
tus, 95. 
influence  of  bile  on  the  digestion  of, 

618. 
Fatty  compounds,  conversion  of  benzene 

derivatives  into,  130. 
Feeding  with  earth  nut  and  palm  cake, 

174. 
Fehling's  solution,  effect  of  catechol  on 

titrations  with,  994. 
Felspar  from  Syria,  432. 
Felspars,  triclinic,  with  twinning  stria- 

tious  on  the  bracliypinacoid,  3^0. 
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Ferment  from  human  saliva,  862. 

from   putrefactive  bacteria  which 

dissolves  fibrin,  1326. 

new  lactic,  occurring  in  malt  wort, 

622. 

Fermentation,  alcoholic,  bases  formed 
by,  572,  573. 

— influence  of  the  age  of  yeast 

on,  184. 

of  galactose,  572.' 

by  Saccharomyces  apiculatus,  1218. 

influence   of   temperature   on  the 

production  of  higher  alcohols  by,  1263. 

'■  of  grape- juice,  989. 

peptonic,  of  meat,  1318. 

Ferments,  digestive,  action  of  uranium 
salts  on,  78. 

relations  of  carbohydrates  in 

food  to,  170. 

in  human  faeces  and  in  the  contents 

of  cysts,  180. 

normal  urine,  308. 

unorganised,  607. 

method  of  obtaining  in  pure 

aqueous  infusions,  862. 

Ferric  chloride,  action  of  potassium 
nitrite  on,  1252. 

double   salts  of,  with    other 

metallic  chlorides,  655. 

vapour-density  of,  1251. 

at  various  tem- 
peratures, 422, 

dithionate,  1156. 

ferricyanide  as  a  reagent  for  de- 
tecting traces  of  reducing  gases,  627. 

hydroxide,  dehydration  of,  by  heat, 

Teans.,  76,  89. 

hydroxides,  crystallised,  formation 

of,  in  the  dry  way,  917. 

oxide,  colloidal,  1162. 

phospliate,  420. 

salts,  action  of  finely  divided  metals 

on.  Trans.,  468. 

rapid  method  for  the  titra- 
tion of,  Teans.,  468. 

selenite,  220. 

Ferrosoferric  ferricyanide,  Teans,,  773. 

Ferrous  chloride,  vapour- density  of, 
Trans.,  827. 

dithionate,  1156. 

dithionates,  double,  1157. 

oxide,  determination  of,  in  insolu- 
ble silicates,  196. 

sulphate,  solubility  of,  645. 

Fertilisers,  moisture  and  free  acid  in,  87. 

Fever,  typhoid,  reduction  of  oxyhse- 
moglobin  in,  865. 

Fibre,  crude,  filtering  of,  1351. 

Fibrin,  action  of  sodium  chloride  in  dis- 
solving, 304. 

changes  effected  by  digestion  on, 

618. 


Fibrin,  coagulation  of,  305. 

ferment  from  putrefactive  bacteria 

which  dissolves,  1326. 
formation  of  ammonia  in  the  pan- 
creatic digestion  of,  512. 
Fibrinogen,   changes  eft'ected  by  diges- 
tion on,  618, 
Films,    thin,    table    of    properties    of. 

Trans.,  260. 
Filters,  influence  of,  on  water,  866. 

metallic  felt,  1333. 

Filtration  apparatus,  526. 
Fire-damp,  570,  663. 
Fishes,  American,  analysis  of,  308,  732. 
Flavopurpuranthranol,  493. 
Flavopurpurin  diethyl  ether,  717. 

ethyl  ether,  717. 

purification  of,  1204. 

Flour,  wheat-,  aluminium,  as  a  natural 

constituent  of ,  62:t. 
Fluids,  expansion  of,  775. 

highest  boiling  points  of,  17. 

Fluorescence,  influence  of  concentration 

on,  881. 

of  cupriferous  calcium  oxide,  882. 

of  ferruginous  calcium  oxide,  1001. 

Fluorescences  with  well-defined  spectra, 

97. 
Fluorescent  mixtures,  544. 
chromium  and  manganese  in, 

329,  1001,  1229. 
Fluorine  compounds,  organic,  362. 

indirect  determination  of,  527. 

occurrence  of,  in  the  organism,  732. 

Fluoroxypertitanic  acid,  1255. 
Fluorspar,    association   of,    with  Babel 

quartz,  561. 
Fluoryl  benzyl  ketone,  702. 
Fodder,  estimation  of  fat  in,  633. 
•  influence  of,  on  tlie  production  of 

fat  and  lean  in  pigs,  1319. 
Fodders,    determination    of  sugar    and 

starch  in,  748. 
influence  of  sodium  chloride  on  the 

digestion  of  albumin  in,  859. 
Food,  articles  of,  detection  of  Fahlberg's 

"  saccharin  "  in,  760. 

asparagine  as  a  nourishing  con- 
stituent of,  80, 

relation   of   carbohydrates   hi,   to 

digestive  ferments,  170, 

Forces,  molecular  range  of,  Teans,, 
222, 

Formaldehyde,  condensation  of,  358. 

molecular  weight  of,  809. 

nascent,  bases  produced  by,  286. 

reaction  of,  1051. 

Formamide,  chloro-,  and  its  use  in  syn- 
thesis, 574. 

Formic  acid,  electrical  conductivity  of 
solutions  of,  in  water  and  in  alcohols, 
399. 
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Formic  tripiperitlide,  302. 

Formosazone,  ^-,  359. 

Formose,  /3-,  359. 

Formose  and  luethyleiiitan,  571. 

behaviour  of,  in  contact  with  vege- 
table cells  deprived  of  starch,  739. 

'         carbohydrate  nature  of,  40. 

nature  of,  590. 

sugar-like  nature  of,  245. 

Formylphenacylaiithranilic  acid,  301. 

Formylphenylearbizin,  1187. 

Fracticorni tannin,  77. 

Francein,  259. 

Franceins,  591. 

Franklinite,  analyses  of,  791. 

Freezing  mixture,  643. 

mixtures  containing  solid  carbonic 

anhydride,  1025. 

point  of  dilute  aqueous  solutions, 

1242. 

Eaoult's  law  of,  1143. 

Friction,  internal,  of  liquids,  776. 

Fulminates,  1047. 

iumaric  acid,  amido-,  diamide  of, 
Teans.,  703. 

chloro-,  Teaxs.,  697. 

■ • constitution  of,  1058. 

heat  of  combustion  of,  893. 

molecular  weight  of,  1059. 

and  maleic  acids,  isomerism  of,  448. 

chloride,  chloro-,  Teans.,  696. 

magnetic  rotatory  power  of, 

Teans.,  575,  592. 

Fumarimide,  anilido-,  1281. 

Fungi,  accumulation  and  consumption 
of  glycogen  by,  980. 

Funnel  for  filtering  carbon,  1129. 

Funnels,  support  for,  while  drying,  192. 

Furfuracraldehyde,  chloro-,  and  its  de- 
rivatives, 453. 

Furfuracrylic  acid,  256. 

7-chloro-,  453. 

Furfuraldehyde  colour  reaction,  878. 

'- condensation    of,   with   chloralde- 

hyde,  453. 

reactions,  863. 

FurfuraldehydedithioglycoUic  acid,  479. 

Furfui*almalonamide,  678. 

Furfuralmalonic  acid,  678. 

Furfuran-derivatives,  135,  677. 

Furfurethanepiperidine,  1315. 

Furfurethenepyridine,  1314. 

Furfurocinchonic  acid,  a-,  299. 

Furfuropropionamide,  136. 

Furf  urpentic  acid,  7-chloro-,  453- 

Furfurquinoline,  o-,  300. 

Furfurylmalonic  acid,  679. 

Fusel  oil,  determination  of,  in  spirituous 
liquors,  91. 

in  beer,  1263. 

Fusibility,  relation  of,  to  solubility, 
Tbans.,  783. 


Fusion,  1150. 

point  of,  and  point  of  transition, 

404. 


6. 


Gadolinite  from  Hittero  and  Ytterby, 

112. 
Gaduinic  acid,  1315. 
Galactan,  /3-,  1222. 
Galacto-7-diamidobenzoic  acid,  268. 
Galacto-orthodiamidobenzene,  268. 
Galactose,  action   of  hydrocyanic   acid 

on,  581. 

alcoholic  fermentation  of,  572. 

fermentation  of,  808. 

from  plum-gum,  1329. 

isonitroso-,  40. 

Galactose-anilide,  808. 
Galactosecarboxylic  acid,  580,  581. 
Gall  bladder,  secretion  of  the,  307. 
Gallic  acid  and  tannin,  1090. 

condensation    of    cinnamie 

acid  with,  56. 

Gallium  dichloride,  vapour-density  of, 

Teans.,  825. 
fluorescence  spectra  of,  97. 

trichloride,     vapour  -  density    of, 

1250,  Teaks.,  823. 

Gallocyanin  and  its  derivatives,  949. 
Galvanic  battery,  new,  99. 
elements,  639. 

resolution  of  the  electro- 
motive forces  of,  into  their  differences 
of  potential,  209,  392. 

polarisation,  99,  544. 

maximum,  of  platinum  elec- 
trodes in  sulphuric  acid,  390. 

Garnet,  strata  containing,  from  the 
Ural  mountains,  115. 

Gas  analysis,  \ise  of  aniline  as  an  absor- 
bent of  cyanogen  in.  Teaks.,  812. 

apparatus,  improved  form  of,  750. 

coal-,  combustion  of  air  in,  1244. 

electrification    of,   by   a    glomng 

platinum  wire,  1231. 

evolved  during  the  dissolution  of, 

in  iron  acids,  420. 

illuminating,  physiological  action 

of  the  pi*oducts  of  incomplete  com- 
bustion of,  517. 

metabolism,  influence  of  some  or- 
ganic and  inorganic  substances  on,  77. 

moisture    remaining    in    a,    after 

drying  by  phosphoric  anhydride,  192. 

natural,  of  Pennsylvania,  30. 

receiver  for  absorption  analy  ses,320. 

water-,  explosion  of,  549. 

reactions   occurring   in   the 

preparation  of,  1029. 
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G-aseous  substances,  molecular  heats  of, 
772. 

systems,  homogeneous,  influence  of 

molecular  contiguity  on  the  chemical 
equilibrium  of,  339. 

Gases,  absorption  of,  by  grey  vulcanised 
caoutchouc,  783. 

absorption  of,  by  petroleum,  342. 

alteration  in  the  volume  and  den- 
sity of  liquids  produced  by  the  absorp- 
tion of,  401. 

and  solutions,  osmotic  pressure  in 

the  analogy  between,  778. 

change  of  volume  in,  on  mixture, 

1015. 

compressibility    of     solutions     of, 

20. 

conduction  of  electricity  through, 

397,  769. 

desiccation  of,  409. 

detection   of    small    amounts    of, 

88. 

electric  discharge  through,  396. 

flue-,  from  vitriol  chambers,  deter- 
mination of  total  acidity  of,  193. 

hydrates  of,  644,  897,  1020. 

liquefied,    measurements    of    the 

latent  heat  of  vaporisation  of,  773. 

molecular  heat  of,  213. 

reducing,  ferric  ferricyanide  as  a 

reagent  for  detecting  traces  of,  627. 

relation  of,  to   Mariotte's   law  at 

high  temperatures,  547. 

relation  of,  to   the   laws  of    Ma- 

riotte  and  Boyle,  16. 

safety  retort  for  preparing,  1244. 

viscosity  of,  at  high  temperatures, 

1014. 
Gastric  juice,  influence  of  the  secretion 

of,  on  the  quantity  of  chlorine  in  the 

urine,  620. 
methyl-violet  reaction  for  the 

detection  of  free  hydrochloric  acid  in, 

996. 
Gelatin,    compounds    of,  with    tannin, 

614. 
Gems,   ancient   process   for    rendering, 

fluorescent,  552. 
Genthite,  660. 

German  silver,  analysis  of,  323,  324. 
Germanium  chloride,  891. 

new  source  of,  345. 

oxide,  1041. 

Germination,   influence   of    magnesium 

and  calcium  chlorides  on,  1126. 
Glasses,  ancient  method  for  rendering, 

fluorescent,  552. 
Glauconite,  119. 
Globulin,  estimation  of,  878. 
Globulins,  detection  of,  in  urine,  763. 
Glucose,  dehydration  of,  in  the  stomach 

and  intestines,  79. 


Glucose,  estimation  of,  by  fermentation, 
875. 

products  of  the  action  of  mer- 
curic oxide  and  baryta-water  on,  807. 

rotatory  dispersion  of,  329. 

Glucoses,  anihdes  of,  and  some  of  their 

transformations,  807. 
Glutaric  acid,  magnetic  rotatory  power 

of,  Teans.,  566,  589. 
Glutazine,  constitution  of,  67. 

dinitro-,  68. 

nitro-,  67. 

nitronitrosamine,  68. 

Glyceraldehyde,  fermentation  of,  247. 
Glycerol,  action  of  hydrogen  chloride  on, 

244. 

estimation  of,  1133. 

estimation  of,  by  oxidation,  1345. 

estimation   of,  in   crude   glycerin, 

1345. 
oxidation  of,  1264. 

sp.    gr.  of   aqueous   solutions   of, 

437. 

Glycerosazone,  358. 

Glycerose,  preparation  of,  1264. 

Glyceroxides,  bibasic,  thermochemistry 
of,  642. 

polybasic,  1264. 

Glyceryl  carbamate,  575. 

Glycines,  lactones  derived  from,  825. 

Glycocine  anhydride,  576. 

ethereal  derivatives  of,  576. 

Glycocinephthaloic  acid,  salts  of,  149. 

Glycogen,  accumulation  and  consump- 
tion of,  in  fungi,  980. 

compounds  of,  with  sulphuric  acid, 

934. 

formation  of,  in  beer  yeast,  981. 

in  lower  animals,  934. 

Glycol,  compounds  of,  with  aldehydes, 

670. 
formation  of  a,  in  the  fermentation 

of  sugar,  571. 
Glycolurile,  dinitro-,  1180. 
Glycolylorthotolylglycin,  825. 
Glvoxal,  action  of,  on  aromatic  amines, 

372. 
condensation  of,  with  ethyl  malonate 

and  ethyl  acetoacetate,  1067. 
Glyoxalethylenemercaptole,  805. 
Glyoxalosotetrazone,  1288. 
Glyoxime  phenylliydrazide,  366. 
Goethite  from  Saone-et-Loire,  563. 
Gold,  action  of  clilorine  on,  919. 

atomic  weight  of,  345. 

bromide,  1256. 

chloiid  ,  1256. 

extraction,    use    of    bromine    in, 

1344. 

from  New  South  Wales,  560. 

halogen  compounds  of,  28,  1256. 

quartz  from  the  Transvaal,  428. 
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Gold,  reduction  of,  by  wood  charcoal, 
1042. 

separation   of   arsenic,   antimony, 

and  tin  from,  1344. 

spectrum  of,  765. 

sulphides,  28. 

See  also  Auric  and  Auroso-auric. 

Grain,  estimation  of  starch  in,  1134. 

is  sugar  contained  in  ?  1220. 

Graminin,  246,  439. 
Grandiflorine,  166. 

Granites,  soda,  so-called,  236. 
Granulite,  minerals  from,  34. 
Grape-juice,     rapid     fermentation     of, 

989. 
Graphite  from  the  Bagoutal  Mountains, 

Siberia,  428. 

metamorphic,  115. 

Graphitic  carbon,  cubic  form  of,  30. 

Griqualandite,  236. 

Gravitational  forces,  909. 

Guanidine,  bromo-,  947. 

Guanidines,  947. 

Guarana,  estimation  of  caffeine  in,  876. 

Gum,  animal,  175. 

peach-saccharine  matter  in,  744. 

plum-,  galactose  from,  1329. 


H. 


Hsematoscope,  use  of,  204. 

Hsematoporphyrin,  304,  971. 

H8emou;lobin,  carbonic-oxide-,  Hoppe- 
Seyler's  soda  test  for,  540. 

crystals  in  septic  diseases,  181. 

of  dog's  blood,  731. 

resistance  of,  towards  different  de- 
composing agents,  510. 

Haemosidcrin,  origin  of,  in  extravasations 
and  thrombi,  864. 

Hsematoidin,  origin  of,  in  extravasations 
and  thrombi,  864. 

Halogen  acids,  some  reactions  of,  Teans., 
755. 

compounds,  electrolytic  conduc- 
tivity of,  211,  887. 

oxy-acids,  products  and  rate  of  de- 
composition of  the  salts  of,  by  heat, 
219. 

Halogens,  mutual  displacement  of  the, 
in  their  compounds  with  oxygen, 
220,  and  Proc,  20. 

Halotrichite  from  the  Tyrol,  923. 

Hardness  of  waters,  estimation  of,  874. 

Harmotome  in  Wicklow,  116. 

Harstigite,  232. 

Heat,  conduction  of,  in  liquids,  641. 

conductivity  of  bismuth,  influence 

of  magnetic  forces  on  the  nature  of 
the,  400. 


Heat,  constancy  in  the,  produced  by  t^e 
reaction  of  certain  salts  on  each  other, 
333. 

of  the,  produced  by  the  reac- 
tion of  silver  nitrate  with  solutions  of 
metallic  chlorides.  400. 

equivalents  of  benzoyl  compounds, 

333. 

evolved  on  diluting   solutions   of 

calcium  chloride,  Peoc,  35. 

expansion  of  liquids,  1019,  1143. 

given  out  by  parts  of  plants,  979. 

latent,  of  vaporisation  of  volatile 

substances,  773. 

molecular,  of  gases,  213. 

of  salt  solutions,  894. 

of  solid  compounds,  893. 

of  combustion  of  coals  from  the 

North  of  France,  774. 

of    the    solid    isomeride    of 

benzene,  893. 
of    dissolution    of    substances    in 

different  liquids,  Teans.,  865. 

of  formation  of  aniline,  773. 

of  mercury  compounds.  1011, 

1012. 
of  phenylenediamine   salts, 

1012. 

of  toluidines,  benzylamine, 

and  methylaniline,  1239. 

of  zinc  ethyl,  15. 

of    neutralisation     of     aromatic 

amines,  1013. 

of    ethyl     cyanomalonate, 

acetocyanacetate,    and    benzoylcyan- 
acetate,  894. 

of  malonic  acid,  1240. 

of  solution,  law  of,  1019. 

products  and  rate  of  decomposition 

of  the  salts  of  the  halogen  oxy-acids 

by,  219. 

specific,  of  liquid  carbon  com- 
pounds, 14. 

of  solutions  of  potassium  and 

calcium  chlorides,  1010. 

of  superfused  water,  102. 

of  tellurium,  332. 

See  also  under  Thermal. 

Heats,  molecular,  of  gaseous  substances, 

772. 

of  combustion   and   formation  of 

nitrogen-derivatives  of  benzene,  1013, 

— —  of  fumaric,  maleic,  and  the 

pyrocitric  acids,  893. 

of  organic  compounds,  1013. 

of  formation  of  chlorides  and  sul- 
phates in  aqueous  solution,  relation 
between,  401. 

of  neutralisation,  Peoc,  52. 

specific,  of  liquid  organic  com- 
pounds, 771. 

Hemipiuisoimide,  302. 
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Hemp-seed  oil,  acids  from,  817. 

ireptadeeyl  paratolyl  ketone,  1087. 

lleptametliylene-derivatives,  experi- 
ments on  the  synthesis  of,  Trans., 
215. 

Heptane,  bromination  of,  929. 

Heptodiethylamide,  1063. 

Heptodimethylamide,  1063. 

Heptoethylamide,  1063. 

Heptomethylamide,  1063. 

Heptoylsodacetaldehyde,  671. 

Heptylbenzene,  65. 

Heptylene,  action  of  chlorous  anhydride 
on,  929. 

Heptylenic  acid,  252. 

Heptylic  acid,  chloro-derivatives  of,  939. 

Heptylsulphonic  acid,  chloro-derivatives 
of,  939. 

Herbivora,  uric  acid  in  the  urine  of,  1215. 

Hesperidin,  963. 

Hessite  from  Arizona,  564. 

Heterocaseose,  76. 

flexacresotide,  838. 

Hexahydropseudocumene  and  its  rela- 
tion to  nononaphthene,  679. 

Hexahydroterephthalic  acid  and  its  de- 
rivatives, 1074. 

tribromolactone,    ether    of, 

1073. 

Hexamethvlene,  derivatives  of,  1051, 
Trans.,  202. 

Hexamethylenetetramine,  1268. 

action    of   ethyl   acetoacetate   on, 

1313. 

Hexamethyltriamidotriphenylphos- 
phine,  835. 

Hexazobenzene,  para-,  826. 

Hexazobenzoic  acid,  827. 

Hexethyl  dimalonylmaleate,  1059. 

Hexethylphloroglucinol,  822. 

Hexyl  alcohol,  glycide  of,  1172. 

glycerol,  derivatives  of,  1171. 

glyceryl  ketone,  1171. 

Hexylene  pseudoxide,  241. 

Hexyllupetidine,  1104. 

Hexyllutidine,  1104. 

Hohmannite,  923,  924. 

Homapocin  chine  and  its  derivatives,  72. 

Homoanthranalic  acid,  meta-,  837. 

Homophthalonitrile,  1291. 

Hop  and  its  constituents,  187. 

Hop- bitter,  precipitation  of,  by  lead 
acetate,  763. 

"  Hop-bitter  acid,"  187. 

Hops,  manuring,  319. 

Hop  substitutes,  detection  of,  in  beer, 
763. 

Hornbeam,  spring  sap  of  the,  313. 

Horse,  circulation  of  mineral  matter  in 
the,  735. 

cutaneous  excretion  of  albumin  by 

the,  1320. 


Horses,  foddering  of,  735. 

urine  of,  1216. 

HowHte,  116. 

Humus,  absorptive  power  of,  988. 
Huronite,  431. 

Hyaline  cartilage,  microchemical  obser- 
vations on,  860. 
Hydantoin,  nitro-,  1179. 
Hydantoins,  1102. 

Hydrastine  and  its  derivatives,  1212. 
Hydrastine-ethylammonium  hydroxide, 

1212. 
Hydrates,  definite,  method  of  obtainin-jf, 

644. 

of  gases,  1020. 

Hydrazides,  action  of  carbonyl  chloride 

on,  686. 
and   azo-compounds,   relation   be- 
tween, 469. 
Hydrazimido-compounds,  159. 
Hydrazineorthotoluenesulphonic      acid, 

279. 
Hydrazines,  949. 

action  of  carbamide  on,  687,  1081. 

Hydrazobenzene,  a-dinitro-,  829. 

orthonitrometachlor-,  830. 

Hydrazocamphenes,  oxidation  of,  719. 
Hydrazocumic  acid,  277. 
Hydrazones,  590. 
of   o-ketonic    acids,  formation   of, 

Trans.,  532. 
Hydrindonaphthenecarboxylic  aciil, 

Trans.,  9. 
Hydrindonaphthene-derivatives,  Trans., 

1. 
■ conversion    of,    into 

tuted  acetophenouecarboxylic 

1192. 
Hydrindonaphthenedicarboxylic 

Trans.,  7. 
Hydrindone,  tetrabromo-,  1304. 
Hydrocarbon    CyHig,    action    of 

chlorous  acid  on,  123. 


substi- 
acids, 

acid, 


hypo- 


C9H18,  from  ethyl  dipropyl  carbi- 

nol,  1168. 
CgHxB,  from  methyl  dipropyl  carbi- 

nol,  1168. 
Hydrocarbons,  aromatic,  hydrogenation 

of,  292. 
spectrum,  researches  on  -the 

energy  of  the  action  of  bromine  on,  9. 

solid,  in  plants,  1329. 

Hydrochloric  acid,  free,  in  the  stomach 

contents,  617, 
free,  methyl-violet   reaction 

for  the  detection  of,  in  gastric  juice, 

996. 
Hydrocuminamide,  1079. 
Hydrocupreine,  71- 
Hydi'ocyanic  acid,  242. 
Hydro-derivatives  of  aromatic  bases,  159. 
Hydrodimethyl-)8-naphtliindole,  285. 
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Hydrodiphthallactonic  acid,  485. 

Hjdrodinlitlialljl,  485. 

Hydrofluoric    acid,   vapour-density    of, 

Trans.,  765. 
ITydrogels,  985. 
Hydrogen  and  chlorine,  chemical  action 

of  light  on  an  explosive  mixture  of, 

205. 
and  oxygen,  relative  densities  of, 

643. 
relative  values  of  the  atomic 

weights  of,  647. 
antimonide,   action   of   iodine  on, 

1224. 

arsenide,  action  of  iodine  on,  1224. 

preparation  of,  221. 

atomic  weight  of,  910. 

chloride,  action  of,  on  phosphorus 

pentoxide.  Trans.,  756. 
obtaining  a  constant  stream 

of,  784. 

combustion  of,  in  nitric  acid,  1244. 

dispersion  equivalent  of,  389. 

iodide,  preparation  of,  218. 

peroxide,  electrolytic  formation  of, 

at  the  anode,  210,  769. 
explanation  of  the  decompo- 
sition of,  Trans.,  326. 
formation  of,   at    the  anode. 

during  the  electrolysis  of  dilute  sul- 
phuric acid,  12. 
formation  of  dyes  by  means 

of,  141. 
liberation  of  silver  by  living 

cells  in  connection  with,  980. 

rapid  determination  of,  751. 

supposed    occurrence   of,    in 

animal  and  vegetable  juices,  751. 

persulphide,  1155. 

phosphide,  preparation  of,  441. 

potassium  tartrate,  estimation  of, 

in  wines,  1847. 
reducing  action  of,  in  presence  of 

platinum,  1245. 

relation  of,  to  Mariotte's  law,  18. 

sulphide,  hydrate  of,  897. 

preparation    of,    free    from 

arsenic,  220. 

presence  of,  in  urine,  178. 

preservation  of  solutions  of, 

750. 
vapour-tension  of  the  hydrate 

of,  644. 
Hydrolysis  of  ethyl  acetate,  influence  of 

neutral  salts  on  the  rate  of,  340. 
"  Hydrometer,"  1332. 
Hydrophane  from  Colorado,  846. 
Hydrophenanilide,  1277. 
Hydrophenoketone,  1277. 
Hvdro-2'-phenylindole,  699. 
Hydrophthalic  acid,  1090 
Hydroquinicine,  70. 


Hydroquinine  and  its  derivatives,  69. 

methylhydroxide,  70. 

Hydroquininesulphonic  acid,  71. 
Hydroquinolines,  conversion  of  indoles 

into,  298. 
Hydroquinonedicarboxylic       acid,      di- 

bromo-,  954. 
Hydrosorbic  acid,  oxidation  of,  595. 
Hydroxides,  alkaline,  determination  of, 

in  presence  of  carbonates,  1130. 
metallic,  dehydration  of,  by  heat, 

Trans.,  59. 
solubility    of,     in     Rochelle 

salt,  1131. 
Hydroxyacetylpiperidine,  dichloro-,  965. 
Hydroxy-acids,  /3-,  of   the  fatty  series, 

oxidation  products  of,  251. 
Hydroxyanthracoumarin,  meta-,  292. 
Hydroxyanthraquinones,  ethylated,  715. 
Hydroxyazophenine,  587. 
Hydroxybenzoic  acids,  meta-  and  para-, 

absorption-spectra  of,  Trans.,  658. 
Hydroxybenzoylpiperidine,  para-,  1106. 
Hydroxybenzylaniline,  ortho-,  50. 

para-,  51. 

Hydroxy benzylidene-compounds,  50. 
Hydroxybenzylidenedithioglycollic  acid, 

478. 
Hydroxybenzylidenelepidine,         meta-, 

1114. 

para-,  852. 

Hydroxybenzyllepidine,     ortho-,     852, 

1113.* 

para-,  852. 

Hydroxybenzyi-/3-naphthylamine, 

ortho-  and  para-,  51. 
Hydro  xybenzyl-/3-naphthylnitro8amine, 

ortho-  and  para-,  51. 
Hydroxybenzylparatoluidine,  ortho-,  50. 
Hydroxybenzyltoluidine,  para-,  51. 
Hydroxybutyro-ortliotoluide-orthotolyl- 

carbamine,  a-chloro-,  503. 
Hydroxychlor-a-naphthaquinonesul- 

phonic  acid,  603. 
Hydroxycinchonine,  o-  and  j8-,  380,  507. 
Hydroxy-compounds,   aromatic,    action 

of  sulphur  on  the  salts  of,  375. 
Hydroxycyanamylamine,  802. 
Hydroxycyanobutine,  802. 
Hydroxydeoxy  benzoin,  1197. 
Hydroxydiphenyl  bases,  285. 

diamido-,  285. 

Hydroxydiphenylmethanedicarboxylic 

acid,  707. 
Hydroxydiphenylmethanetricarboxylic 

acid,  707. 
Hydroxy  diphenylnitrosamine,        meta- , 

587. 
Hydroxydiphenylsulphonic      acid,      di- 
amido-, 285. 
Hydroxydiphenyltolylsulphonic  acid,  di- 
amido-, 285. 
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Hydro xyethylamine  nitrate,  1268. 

salts,  440. 

Hydroxyethylphthalamic  acid,  440. 
Hydroxyetliylphthalimide,  440. 
Hydroxyethyltolucarbostyril,  502. 
Hydroxyhexic   acid,    identity    of,   with 

propyls ucciuic  acid,  1179. 
Hydroxyindone,  brom-,  1304. 
Hydroxy -/3-isodurylic  acid,  594. 
Hydroxyisohexic  acid,  identity  of,  with 

isopropyltartaric  acid,  1179. 
Hydroxylamine   hydrochloride,  use   of, 

in  quantitative  analysis,  1343. 

platinum  bases,  425. 

preparation  of,  913. 

Hydro  xylaminedisulphonic     acid,     pre- 
paration of  the  alkali  salts  of,  913. 
Hydroxynaphthaquinone,     chlor-     and 

brom-,    action   of   hypochlorous    and 

hypobromous  acids  on,  1198. 
phenylhydrazine-derivatives        of, 

1097. 
Hydroxy  naphthoic   acid,    a-,    action   of 

phosphorus  pentachloride  on,  714. 
Hydroxynaphthyl    methyl    ketone,    a-, 

486. 
Hydroxyuitroethenylamido-a-naphthol, 

713. 
Hydroxyparamidodiphenylamine,  meta-, 

587. 
Hydroxyparanitrosodiphenylamine, 

meta-,  587. 
Hydroxypentic  acid,  identity  of,  with 

ethyltartaric  acid,  1179. 
Hydroxyphenylacrylic   acid,  metanitro- 

para-,  478. 
Hydroxy-o-phenylparahydroxyquino- 

line,  para-,  967. 
Hydroxypbenyltolyl,  diamido-,  285. 
Hydroxypropylamine,  7-,  1293. 
Hydroxypropylamine,  trichlor-,  1265. 
Hydroxypropylenediphenyldiamine, 

1281. 
Hydroxypseudoflavenol,  966. 
Hydroxyquinaldine,  7-,  1109. 
Hydroxyquinaldine,    4-,     synthesis     of 

homologues  of,  503. 
Hydroxyquinaldinealdehyde,  7-,  1109. 
Hydroxyquinaldinecarboxylic  acid, 

ortho-,  610. 
Hydroxy  quinaldine-j3-carboxylic      acid, 

7-,  1110. 
Hydroxy quinaldinesulphonic    acid,    7-, 

1110. 
Hydroxyquinol  trimethyl  ether,  457. 
Hydroxyquinoline,  amidopara-,  852. 

nitro-  and  bromo-,  67. 

orth  amidopara-,  1108. 

orthonitropara-,  965,  1108. 

ortbonitrosopara-,  965. 

Hydroxy  quinolinecarboditb  ionic      acid, 

1092. 
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Hydroxy quinolinecarboxy lie  acid,  1092. 

— nitro-,  66. 

ortho-,  66. 

ortho-,  behayiour  of,  in  the 

organism,  864. 

para-,  67. 

Hydroxyquinolines,  729. 
Hydroxy quinolinesulphonic  acid,/3-,  297. 
Hydroxyquinones,  263. 
Hydroxyresazo'in,  145. 
Hydroxysebacic  acid,  134. 
Hydroxy  stearic  acid,  a-,  578. 
Hydroxysulphobenzoic  acid,  280. 
Hydroxytetric   acid,    identity   of,   with 

pyrotartaric  acid,  1179. 
Hydroxytrimethylenediphthalamicacid, 

1295. 
Hydroxytrimethylenediphthalimide,  )8-, 

1295.' 
Hydro  xytrimethyluracil,  dibromo-   and 

dichloro-,  582. 
Hydroxytriphenylmethane,  56. 
Hygrine,  507. 

Hyoglycocholic  acids,  o-  and  )8-,  1213. 
Hyoscine   hydrochloride,    physiological 

and  therapeutical  action  of,  182. 
Hyoscyamine,  conversion  of,  into  atro- 
pine, 855,  970,  1316. 

salts,  855. 

Hypomelaminic  acid,  976. 
Hyposulphates,  784,  1156. 
Hystazarin,  1203. 


Ice,  refraction  of  light  by,  881. 

Iceland  spar  and  acids,  rate  of  the 
reaction  between,  900. 

Idocrase,  composition  of,  431. 

manganese-bearing,  from  Sweden, 

235. 

Ihcyl  alcohol,  Teans.,  274. 

Ilmenite  from  the  Ardennes,  430. 

Image,  photographic  invisible,  identity 
of  photo-salts  with  the  substance 
forming,  7. 

Imidocarbaminethiobutyric  anhydride, 
48. 

Imidocarbaminethioisobutyric  anhy- 
dride, 47. 

Inactive  space,  Liebrich's,  782,  1242. 

Inactose,  668. 

Indamines,  949. 

Indene-derivatives,  1303. 

Indican  and  its  homologues,  detection 
and  estimation  of,  in  urine,  880. 

Indicolite,  so-called,  from  Harlem,  351. 

Indigoes,  valuation  of,  761. 

Indium  dichloride  and  its  vapour- 
density,  Tkans.,  818. 
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Indium,  hydroxide,  dehydration  of,  by 

heat,  Teans.,  74,  88. 
monochloride     and     its      vapour- 
density,  Teans.,  820. 

sulphide,  colloidal  state  of,  912. 

trichloride,  and  its  vapour-density, 

Teans.,  816. 
IndolecarlDOxylic  acids,  483,  957. 
Indoles,     conversion     of,     into    hydro- 

quinolines,  298. 
Indonaphthene-derivatives,     conversion 

of,  into  substituted  acetophenonecar- 

boxylic  acids,  1192. 
Indone,  dibromo-,  derivatives  of,  1304, 
Indophenols,  949. 
Induline,  1291. 
Inesite,  1261. 
Ink,  writing,  action  of  bleaching  agents 

on,  764. 
Inorganic  oxygen  compounds  free  from 

hydrogen,    action    of    carbon    tetra- 
chloride on,  785. 
Inosite,  245. 
Intestine,    nitrogenous    constituents  of 

the  contents  of  the,  which  arise  from 

the  body,  861. 
Intestines,  dehydration   of   glucose   in, 

79. 

function  of  animal  gum  in,  176. 

Inulin,  246. 

Inuloid,  247. 

Iodides,      normal      alcoholic,      specific 

volumes  of,  334. 
Iodine,  action   of  arsenious  trisulphide 

on,  414. 
action    of,  on    hydrogen   arsenide 

and  hydrogen  antimonide,  1224. 

action  of,  on  iron,  654. 

compounds  of,  with  ammonia,  26. 

detection  of,  in  urine,  626. 

dispersion  equivalent  of,  389. 

— estimation  of,  526. 

heat  of  dissolution  of,  in  diflPerent 

liquids,  Trans.,  873,  877. 

molecular  weight  of,  1027. 

molecular  weight  of,  in  its   solu- 
tions, Teans.,  805. 
volumetric    estimation    of,    in  the 

presence  of  chlorine  and  bromine,  626. 
Iodoform,  action  of  bromine  on,  436. 

action  of,  on  mercuric  salts,  670. 

lolite  of  aiencuUen,  117. 

Irisin,  438. 

Iron,  action  of  iodine  on,  654. 

amount  of,  in  starving  animals,  977. 

analysis  of,  529. 

— — bismuth  and  litliium  in,  1256. 
— —  cast-,  action  of  sea- water  on,  420. 
chlorides,  electrolytic  conductivity 

of,  890. 
colorimetric  estimation  of  minimal 

quantities  of,  757. 


Iron,  combination  of  carbon  with,  under 
pressure,  557. 

estimation  of,  631. 

estimation  of,  by  electrolysis,  1344. 

estimation  of,  by  nitroso-a-naph- 

thol,  1132. 

estimation  of  carbon  in,  1341. 

estimation  of  chromium  in,  in  pre- 
sence of  phosphorus,  757. 

estimation  of,  in  chars,  196. 

estimation  of,  in  iron  ores  by  the 

tartaric  acid  method,  757. 

estimation  of  minute  amounts  of, 

in  alum,  &c.,  90. 

estimation  of  phosphorus  in,  1130. 

estimation  of  silicon  in,  195. 

estimation   of    sulphur  in,    1333, 

1334. 

excretion  of,  from  the  organism,  977. 

influence  of  phosphorus  on,  421. 

influence  of  silicon  on  the  proper- 
ties of,  Teans.,  844. 

modified    method    of    volumetric 

estimation  of,  by  means  of  potassium 
dichromate,  530. 

nickel,    cobalt,    manganese,    zinc, 

and  aluminium,  separation  of,  631. 

nickel  sulphide,  1254. 

— —  ore,  analysis  of,  529. 

passivity  of,  788. 

physiological  action  of,  1325. 

pig-,  estimation  of  manganese  in, 

992. 
pyrites,    pseudomorphs    of,    after 

magnetic  pyrites,  564. 

reaction  of,  with  nitric  acid,  388. 

recalescence  of,  546. 

rich    in    silicon,   determination  of  ^ 

small    quantities    of    manganese    in, 

1132. 

separation  of  titanium  from,  532. 

specific  heat  of,  1236. 

volume  and  carbon  contents  of  the 

gas    evolved    during   solution  of,  in 

acids,  420. 
Iron-biotite  from  Auburn,  Maine,  118. 
Irou-deweylite  from  Xraubach,  429. 
Iron-mica  from  Pike's  Peak,  118. 
Isatoic  acid,  371. 
and  anthranilic  acid,  identity 

of,  372. 
Isatropic  acid,  7-,  1211. 
Isatropic  acid,  8-,  1211. 
Isatropylcocaine,  1210. 
Isoamyl  acetate,  reaction  of,  with  ethyl 

alcohol,  Teans.,  395. 

reaction     of,    with    methyl 

alcohol,  Teans.,  394. 

cyanide,  action  of  sodium  on,  801. 

IsoamylbismiiLhine  dibromide,  1067. 
Isoamylformauilide,  689. 
Isoapiole,  847. 
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Isoapiole,  tribrom-,  1206. 
Isoasparagine,  a-,  133. 
Isobarbituric  acid,  581. 
Isobenzaldoxime,  55. 
Isobenzalphthalide,  144. 
Isobidesyl,  707. 

Isobutaldehyde,  action  of  glycol  on,  670. 
Isobutenyltricarboxylic  acid,  135. 
Isobutyl  acetate,  reaction  of,  with  ethyl 
alcohol,  Teans.,  395. 

reaction    of,    with    methyl 

alcohol,  Teans.,  395. 
— —  alcohol,     sodium,     derivatiye     of, 
action   of    iodoform,    methyl   iodide, 
and  iodine  on,  814. 

cyanide,  action  of  sodium  on,  801. 

sulphide,   action   of    chlorine    on, 

664. 
Isobutylacetic  acid,  673. 
Isobutylaniline,  dinitro-,  823. 

paranitroso-,  466. 

Isobutylbenzene,  diamido-,  266. 
•  nitracetylamido-,  266. 

nitramido-,  266. 

paramido-,  derivatives  of,  266. 

Isobutylbenzophenoxide,  369. 

Isobutylbenzylamine,  1077. 

Isobutylbismuthine  dibromide,  1067. 

Isobutylchlorobenzene,  369. 

Isobutyldeoxybenzom,  703. 

Isobutylene  bromide,  436. 

glycol,     formation     of,     in     the 

alcoholic  fermentation  of  sugar,  571. 

oxidation  of,  665. 

IsobutylformanUide,  689. 

Isobutylisobutyric  acid,  1176. 

IsobutyllupetidJne,  1104. 

Isobutylorthohydroxybenzoic  acid, 

para-,  368. 

Isobutylphenylenediamine,  466. 

Isobutyrates,  solubility  of,  250. 

Isocinchonidine,  380. 

Isocinchonine,  330. 

Isoconchinine,  380. 

Isoctylenic  acid,  oxidation  of,  595. 

Isodialuric  acid,  581. 

Isodibromosuccinic  acid,  360. 

Isodibutylene,  oxidation  of,  666. 

Isodulcitol,  667,  806,  1049. 

derivatives  of,  933. 

Isodulcitolcarboxylic    acid  and   its  lac- 
tone, 806. 

Isodulcitolphenylhydrazine,  40. 

Isoglucosamine,  levulose  from,  39. 

Isohaematoporphyrin,  615. 

Isohesperidin,  963. 

Isoleic  acid,  815. 

Isolinolenic  acid,  816. 

Isolinusic  acid,  816. 

Isonitroso- compounds,  43,  55,  409. 

decomposition  of,  146. 

Isopentene,  377. 


Isophenylcro tonic     acid,    oxidation    of 

595. 
Isophthalic  acid,  preparation  of,  Teans., 

45. 
Isopropyl  alcohol,  hydrate  of,  Teaxs., 
427. 

•  cyanide,    action    of    sodium    on, 

801. 
Isopropylacetylene,  preparation  of,  from 

methyl  isopropyl  ketone,  930. 
Isopropylacetylenecarboxylic  acid,  1169, 
Isopropylaniline,  689. 
Isopropylbenzenes,  amido-,  681. 
Isopropylbenzylamine,  1079. 
Isopropylethylene,  oxidation  of,  665. 
Isopropylformanilide,  689. 
Isopropylpyrroline,  base  formed  by  the 

action  of  hydrochloric  acid  on,  849. 
Isoquinine,  379. 

Isoquinoline  and  its  derivatives,  1114. 
Isosaccharin,  action  of  aniline  on,  819. 
Isosaccharinic  anilide,  819. 
Isosuccinamic  acid,  amido-a-,  133. 
Isosuccinamide,  amido-a-,  133. 
Isosuccinic  acid,  derivatives  of,  133. 
Isosuccinic-ureid,  1181. 
Isotrihydroxystearic  acid,  1270. 
Isovalerates,  solubility  of,  250. 
Isovaleric  acid,  o-bromo-,  129. 
ItaconaniHc  acid,  594. 
Itaconic   acid,  heat   of   combustion  of, 
893. 

molecular  weight  of,  1059. 

monanilide,  462. 


Jacobsite  from  Nordmarken,  563. 

from  the  Sjo  Mine,  562. 

Jeeorin  in  the  animal  body,  1313. 


K. 


Kainosite,  a  new  mineral  from  Hittero, 

Norway,  234. 
Kaolin,  action  of,  on  calcium  chloride, 

228. 
Kawa-kawa,  substance  from  the  root  of, 

1207. 
Ketochlorides,  708. 
Ketodihydroquinoline,  y-,  277. 

derivatives  of,  696. 

Ketohydronaphthalene,  penta-  and  hexa- 

chloro-,  711. 
KWohydroxyindonaphthene,  chloro-  and 

bromo-,  1199,  1200. 
Ketohydrindoniphtbenecarboxylic  acid, 

dichloro-,     chlorinated     and     bi-om- 

inated,  1198,  1199. 
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Ketonaphthalene,  tetraclilor-a  ,  710. 

trichlor-a-,  709. 

Ketonaphthol,  488. 

Ketones,  conversion  of,  into  acids  and 
acid  amides  by  means  of  ammonium 
sulphide,  476. 

compounds  of  sugars  with,  572. 

compounds  of,  with  dimethjlanihne 

and  diethylaniiine,  287. 

new  synthesis  of  dihydric  mono- 
basic acids  from,  819. 

njtroso-,  decomposition  of,  248. 

Ketonic  acids,  action  of  diazo-salts  on, 
Teans.,  538. 

action  of  hydrogen  phosphide 

on,  441. 

analogy  between  alkyl-sulpho- 

nated  fatty  acids  and,  577. 

and  the   alkyl  sulphones    of 

the    fatty     acids,    analogy    between, 
360. 

synthesis  of,  1178. 

Ketopentene,  hexachloi'o-,  1278. 

Ketoximes,  action  of  hydrogen  chloride 
on,  43. 

conversion  of,  into  pseudonitriles, 

443. 
Kiln-smoke,  injury  to  plants  by,  744. 
Kjeldahl's  method  of  estimating  nitro- 
gen, 85. 


Laboratory  fittings,  26. 

Labrador-porphyries  of  the  Vosges, 
569. 

Lactanilide,  580. 

Lactic  acid,  estimation  of  small  quanti- 
ties of,  199. 

formation  of,  in  the  organ- 
ism, 974. 

in  the  urine  of  cold-blooded 

animals  after  extirpation  of  the  liver, 
1323. 

occurrence  of,  in  blood,  974. 

of  the  thymus  and  thyroid, 

860. 

production     of,    during    the 

artificial  circulation  of  blood  through 
the  liver,  860. 

Lactone,  i8-,  of  the  quinoline  series, 
1208. 

Lactones,  251. 

action  of  ethyl  oxalate  on,  1194. 

derived  from  glycines,  825. 

Lactonic  acids,  251. 

Lactose,  rotatory  and  reducing  power 
of,  933. 

rotatory  disper.-ion  of,  329. 

Lactosephenylhydrazine,  40. 


Lactofcoluide,  ortho-  and  para-,  580. 

Lactucerin,  722. 

Lactylcarbamide,  nitro-,  1180. 

Lakmoid,  295. 

Lallemantia  iherica,  oil  of,  83. 

Langite  from  Klausen,  Tyrol,  429. 

Lansfordite,  793. 

Lanthanum  phosphates,  1037. 

Laurene,  377. 

Laws  of  Mariotte  and  Boyle,  relation  of 
gases  to  the,  16, 18. 

Layers,  formation  of,  in  mixtures  of 
alcohol,  water,  and  salts,  783. 

Lead  acetate,  dissociation  of,  213. 

action  of  petroleum  on,  1249. 

action  of  water  on,  225. 

aluminium  sulphite,  110. 

bromiodide,  916. 

bromothiocyanate,  916. 

clilorobrom  iodide,  916. 

chlorocyanide,  916. 

chlorothiocyanate,  916. 

compounds,  aromatic,  283. 

dioxide,  hydrated,  dehydration  of, 

by  heat.  Trans.,  70,  85. 

diphenyl  dichloride,  283. 

oxide,  283. 

salts,  283. 

estimation  of,  in  tin  alloys,  992. 

extraction  of,  from  residues  ob- 
tained in  the  manufacture  of  zinc, 
915. 

iodothiocyanate,  916. 

pipes,  action  of  potable  water  on, 

554. 

-—  action  of  water  on,  344. 

corrosion  of,  555. 

reduction  with,  756. 

selenate,  650. 

specific  heat  of,  1236. 

separation  of  copper  from,  529. 

slags  and  their  analysis,  416. 

tetraphenyl,  crystalline   form   of, 

283. 

volumetric  determination  of,  757. 

Leaves,  colour  of,  in  relation  to  the 
assimilation  of  carbon,  381. 

formation  of  calcium  oxalate  in, 

981. 

Lecithin,  1214. 

fate  of,  in  the  body,  173. 

Lecture  apparatus  for  making  sulphuric 

anhydride,  647. 
experiment,  combustion  of  air  in 

coal-gas,  1244. 
combustion  of  hydrogen   in 

nitric  acid,  1244. 
"          combustion    of    oxygen    in 

ammonia,  1244. 
demonstrating  the  valency  of 

metals,  410. 
explosion,  910. 
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Lecture  experiment  with  nitrogen  chlo- 
ride, 343. 

purposes,    dehcate    thermometer 

for,  410. 

Ledum  palustre,  camphor  from  the 
ethereal  oil  of,  845. 

Leguminosse,  absorption  of  nitrogen  by, 
1330. 

Lepidine,  a-amido-,  1113. 

derivatives,  852,  ]  113. 

Lepidomelane    from    Baltimore    and 
Maine,  118. 

Leucazocaraphene,  720. 

Leucinphthaloic  acid,  a-,  369. 

Leucinephthaloie  acids,  149. 

Leuco-compounds  from  anthraquinone- 
dyes,  492. 

Leucomaines,  303. 

Levopimaric  acid,  294. 

Levulinic  acid,  action  of  acetic  anhy- 
dride on,  819. 

constitution  of,  134. 

fo7'mation   of,  as  a   test  for 

carbohydrates,  535. 

LevulodithioglyeolJic  acid,  479. 

Levulose,  1266. 

crystalline  form  of,  247. 

preparation    of,    from    isoglucos- 

amine,  39. 

properties  of,  438. 

reduction  of,  667. 

Levulose-auihde,  808. 

Licarene,  1308. 

Lichenin,  127. 

Lichen-starch,  127. 

Light  and  reducing  agents,  action  of,  on 

silver  salts,  1. 
desiccator  for  bubstances  sensitive 

to,  1155. 

electromotive  force  produced  by 

the  action  of,  on  selenium,  883. 

influence  of,  on  the  conductivity  of 

selenium,  98,  99. 

polarised,  action  of,  on  oils,  760. 

refraction  of,  by  ice  and  by  water 

cooled  below  zero,  881. 

ultra-violet,  influence   of,    on   the 

electric  discharge,  13. 

Lignoceric  acid,  occurrence  of,  in  earth- 
nut  oil,  578. 

Lime,  influence  of,  as  a  soil  constituent 
on  the  development  of  plants,  318. 

Limonene,  377. 

hydrochloride,  1098. 

new  variety  of,  1204. 

nitrolpara'toluidide,  hydrochloro-, 

1099. 

nitrosate,  1098. 

nitroso-chloride    and    -bromide, 

1098. 

Linin,  983. 
Linoleic  acid,  4  i. 


Linseed  cake,  determination  of  the  oil 

in,  3349. 
oil  and  linseed  oil  varnish,  points 

of  difference  between,  327. 
Liuusic  acid,  817. 
Liquid  state,  continuous  changes  from 

the  gaseous  to,  at   all   temperatures, 

18. 
Liquids,  alteration  in  the  volume  and 

density  of,  produced  by  the  absorption 

of  gases,  401. 
conducting,  determination  of   the 

specific  inductive  capacities  of,  394. 
condiiction  of  heat  in,  641. 

dilatation  and  compressibility  of, 

215. 

easy  method  of  finding  the  specific 

gravity  of,  547. 

evapoi-ation  of,  546. 

expansion  of,  by  heat,  1143, 1019. 

measuring,  1237. 

influence  of  small  amounts  of  im- 
purities on  the  vapour- tension  of,  213. 

instruments  for  measuring,  1332. 

internal  friction  of,  776. 

organic,  highly  volatile,  elementary 

analysis  of,  197. 

refraction  of,  between  wide  limits 

of  temperature,  541. 

theory  of,  1019, 1143. 

Litmin,  295. 

Lithium  and  potassium  oxides,  1244. 

estimation  of,  as  fluoi'ide,  1342. 

estimation   of,  in   mineral  waters, 

1342. 

hydroxide,  formation  of  hydrates 

of,  from  alcoholic  solutions,  106. 

in  iron  and  slags,  1256. 

indirect   determination   of   alkalis 

in  presence  of,  195. 

quantitative  determination  of,  106. 

sulphate,  solubility  of,  645. 

tungstates,  344. 

Liver,  lactic  acid  in  the  urine  of  cold- 
blooded animals  after  extirpation  of, 
1323. 

of  Patella  vulgata,  178. 

production  of  lactic   acid   during 

the     artificial    circulation    of    blood 
through  the,  860. 

source  of  sugar  in  the,  172. 

Lophine,  reduction  of,  1078. 

Ludwigite,  347. 

Luminescence  of  pyrogallol,  1000. 

Lupin  seeds,  constituents  of,  1221. 

Lupinin,  1222. 

Lupins,  yellow,  best  time  for  ploughing 

under,  191. 
Lupinus  albus,  vanillin  in  the  seeds  of, 

983. 
Luteocobaltic  permanganate,  230. 
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Macropiper  methysticum,  substance  from 
the  root  of,  1207. 

Magenta,  detection  and  estimation  of, 
in  orchil  and  cudbear,  877. 

Magnesia-mica,  artificial,  1260. 

Magnesium  ammonium  phosphate,  solu- 
bility of,  in  alcohol,  1131. 

chloride,  anhydrous,  554. 

manufacture  of  chlorine  from, 

411. 

mathematical  analysis  of  the  spec- 
trum of,  389, 

potassium  phosphates,  1035. 

sulphate,  instability  of,  554. 

sodium  phosplmtes,  1035, 

spectral  analysis  of,  882, 

sulphate,  solubility  of,  645. 

use   -of,     in    primary     batteries, 

1002. 

Magnetic  field,  effect  of,  on  the  thermo- 
electric properties  of  bismuth,  102. 

thermal  and  electrical  beha- 
viour of  some  bismuth  tin  alloys  in 
the,  546. 

forces,  influence  of,  on  the  nature 

of  the  heat  conductivity  of  bismuth, 
400. 

properties  of  nickel,  892. 

Magnetism  of  organic  compounds,  769. 
Maize,  growth  of,  in  nutritive  solutions, 

1328. 
Maleie  acid,  chloro-,  Teans.,  706. 

constitution  of,  134,  1058. 

heat  of  combustion  of,  893. 

magnetic  rotatory  power  of, 

Teans.,  572,  591. 
molecular  weight  of,  1059. 

and  fumaric  acids,  isomerism  of, 

448. 

anhydride,  chloro-,  Teans.,  703. 

magnetic  rotatory  power  of, 

Teans.,  567,  596. 

dianilide,  461. 

monanilide,  461. 

Malic  acid  in  suint,  976. 

Malonates,  ethereal,  action  of  zinc  and 

ethyl  or  alljl  iodide  on,  820. 
Malonic  acid,  heat  of  neutralisation  of, 

1240. 
magnetic  rotatory  power  of, 

Teans.,  562,  587. 
Malonylhydrazide,  686. 
Malt,  biological  tests  for,  1228. 
wort,  new  lactic  ferment  occurring 

in,  622. 
Maltose,  molecular  weight  of,   Teans., 

617. 

■ rotatory  dispersion  of,  329. 

Manganese  alkali  phosphates,  1035. 
Chatard's  method  for  the  estima- 


tion  of  small  quantities  of,  Teahs., 

182. 
Manganese  chloride,  action  of  metallic 

oxides  on,  651. 
electrolytic  conductivity  of, 

889. 

compounds,  229. 

degree   of    oxidation    of,  in   fluo- 
rescent mixtures,  329,  1001. 

estimation  of,  873. 

estimation  of,  as  sulphide,  1132. 

estimation  of,  in  pig-iron,  steel,  &e., 

992. 
estimation  of  small  quantities  of, 

in  iron  rich  in  silicon,  1132. 

heptoxide,  Teans.,  177. 

in  fluorescent  mixtures,  1229. 

ore,  new,  from  Dillenburg,  1260. 

oxide,  soluble,  228. 

oxides,  232. 

and  salts  of,  effect  of  roasting 

on,  653. 

selenite,  220. 

separation  of  zinc  from,  388. 

trioxide,  Teans.,  175. 

zinc,  aluminium,  iron,  nickel,  and 

cobalt,  separation  of,  631. 
Manganese-zinc-serpentine  from  Frank- 
lin, New  Jersey,  565. 
Manganite,  pseudomorph  of,  792. 
Manganotantalite  from  the  Ural,  234. 
Manganous  acid,  229. 
Mannitoids,  1049. 
Mannitol  anhydride,  compound  of,  with 

benzaldehyde,  950. 

compounds,  1049. 

dibenzoate,  1265. 

molecular    weight     of,    Teans., 

620. 
Mannose,  934. 
Manure,  farmyard-,  748. 

experiments  with,  872. 

prevention  of  loss  of  nitrogen 

in,  873. 

stable-,  composition  of,  1332. 

straw  and  turf  litter  as,  319. 

waste  products  as,  749. 

Manures,  differentiation   of  phosphoric 

acid  of  mineral  from  that  of  animal 

origin  in,  1340. 
effect  of,   on   the  composition    of 

soja,  870. 

estimation  of  potash  in,  89. 

influence  of,  on  the  composition  of 

barley,  870. 

natural  and  artificial,  625. 

nitrogenous,  behaviour  of  various 

plants  towards,  320. 

effect  of,  on  tobacco,  990. 

increase  of  yield  of  crops  bv, 

525. 
organic,  990. 
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Manuring    experiments     with     various 

phosphates,  749. 

with  nitre,  1223. 

Marble  and  hydrochloric   acid,  rate  of 

the  reaction  between,  900. 
— —  black,  o£  Kilkenny,  119. 
Marcasite,  pseudomorphs  after,  563. 
Mariotte's  law,  relation  of  gases  to,  at 

high  temperatures,  547. 
Martinite  from  the  West  Indies,  233. 
Martins'  yellow,  physiological  action  of, 

1122. 
Meat,  peptonic  fermentation  of,  1318. 
Melampyrum  pratense,  assimilation  of, 

739. 
Melanin,  animal,  976. 
Membranes,  living,  osmotic  experiments 

with,  1153. 
vegetable,  permeability  of,  for  air, 

1023. 
Menthene,  377. 
Menthol,  494. 

pimelic  acid  from,  1273. 

Mercaptans,     orthamidated      aromatic, 

1306. 
Mercuric  bromide,  crystallised,  419. 
chloride,  antiseptic   properties   of, 

1327. 

crystallised,  419. 

solution,  stability  of,  228. 

clilorosulphide,  1166. 

— —  cyanide,   antiseptic   properties   of, 

1327. 

dithionate,  1156. 

iodide,  crystallised,  419. 

oxide,  hydrated,  dehydi-ation  of,  by 

heat,  Teans.,  64,  80. 

testing  for  chlorides,  873. 

oxycyanide,    antiseptic    properties 

of,  1327. 

siilphide,  colloidal  state  of,  911. 

Mercurodimethylaniline,  para-,  834, 
Mercurous  bromide,  crystallised,  112. 

chloride,  crystallised,  419. 

chromates,  Proc,  83. 

iodide,  crystallised.  111. 

oxide,  1037. 

Mercury,  action  of  hydrogen   chloride, 

bromide,  and  iodide  on,  in  presence  of 

oxygen.  Trans.,  759,  760. 
and  electrolytes,  determination  of 

potential  differences  between,  1005. 
compounds,  heat  of  formation  of, 

1011, 1012. 

crystallised  halogen  salts  of,  419. 

detection  of,  by  electrolysis,  1344, 

detection  of,  in  urine,  630. 

estimation  of,  in  urine,  196. 

methyl  mercaptide,  356. 

thermal  conductivity,  of  1237. 

Mesaconic  acid,  heat  of  combustion  of, 

893. 


Mesaconic   acid,  molecular   weight    of, 

1059. 
Mesidinenitramine,  466. 
Mesitonic  acid,  constitution  of,  1272. 
Mesityl-oxide,  magnetic  rotatory  power 

of,  Trans.,  586,  591. 
Mesitylene,    methylnitramide,    dinitro-, 

467. 
Metabolism,     animal,    acetanilide     and 

acetotoluidide  in  relation  to,  735. 
gas,  influence  of  some  organic  and 

inorganic  substances  on,  77. 
influence  of  antimonious  oxide  on, 

80, 
-- —  the    output    of    chlorides    in    its 

relation  to,  513- 
Metalonchidite,  561. 
Metals,  action  of  carbon  bisulphide  on, 

106. 
and  sulphuric  acid,  interaction  of, 

104. 

demonstrating  the  valency  of,  410. 

electromotive  force  of,  in  cyanide 

solutions,  392. 

refractive  indices  of,  997. 

separation    and   estimation  of,  by 

means  of  sodium  pyrophosphate,  755. 

specific  heats  of,  1236. 

transparency  of,  1230. 

Metaphosphoric  acid,  rate  of  transfor- 
mation of,  404. 
Metasaccharic  acid,  821. 

diphenyJhydrazide  of,  46. 

double  lactone  of,  46. 

Metasacchardiamide,  46. 

Metastannic  acid,  colloidal,  1160. 

Meta-uropittin,  1119. 

Metaxin,  983. 

Meteoric  iron,  doubtful,  121. 

from   G-reenbrier  Co.,    West 

Yirginia,  662. 
from  Nejed,  Central  Arabia, 

662. 
from  Waldron   Eidge,    Clai- 
borne Co.,  Tennessee,  354. 

new,  121. 

selenium  in,  435. 

Meteorite  from  California,  1046. 

from  Eenselaer  Co.,  N.Y.,  121. 

from  St.  Croix  Co.,  Wisconsin,  352. 

"Northport,  so-called,  662. 

of  Saint-Denis  Westerem,  238. 

the  Chattooga  Co.,  Georgia,  353. 

the  Powder  Mill  Creek,  353. 

the  Rockwood,  352. 

the  Taney  Co.,  Missouri,  353. 

Meteorites,  spectra  of,  638. 
Methacetoacetic   acid,  action  of  diazo- 

benzene  chloride  on.  Trans.,  539. 
Methsemoglobin  acid,  spectrum  of,  858. 
Methamidobenzamide,    orthonitroso- 

948. 
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Methane  hydrate,  1020,  1241. 
Mcthendimalonic  acid,  1057. 
Methenylamido-xylil  mercaptan,  1282. 
Methoxybenzal  chloride,  ortlio-.  Trans., 

404. 
Methoxybenzaldehyde,    mctanitropara-, 

478. 
Methoxybenzalmalonie     acid,     Teans., 

142. 
Methoxybenzylidene    (para-)    ethylene 

disulphide,  805. 
Methoxybenzyl-j8-naphthylamine, 

ortho-,  51. 
Methoxybenzylparatoluidine,  ortho-,  50. 
Methoxy-7-chloroquinaldine,  para-,  853. 
Methoxycinnamic  acid,  metanitropara-, 

478. 
Methoxydeoxy  benzoin,  1197. 
Methoxy-7-hydroxyqmnaldine,       para-, 

853. 
Methoxymethylquinaldine,  para-,  853. 
Methoxyphenylacrylic  acid,  para-,  477. 
Methoxy  phenyldibromopropionic     acid , 

metanitropara-,  478. 
Methoxyphenylethylene,         metanitro- 
para-, 477. 
Methoxy-7-hydroxyquinaldine,     ortho-, 

854. 
Methoxyquinol,  458. 
Methoxyquinone,  458. 
Methyl   acetate,   reaction  of,  with  iso- 

amyl  alcohol,  Teans.,  394. 
reaction     of,    with    isobutyl 

alcohol,  Teans.,  395. 

'  acetocyanacetatft,  579. 

alcohol,  compound  of,  with  potash, 

933. 
compounds  of,  with  sodium 

hydroxide,  437. 
—  determination  of  acetone  in, 

759. 

allyl  sulphide,  124. 

amidoacetate  and  its  hydrochloride, 

576. 

j8-amidoethylcrotonate,  253. 

"  amidomethylacetoacetate,"  253. 

amyl  sulphide,  124. 

anisyldithiocarbamate,  945. 

anisylimidoanisylthiocarbamate, 

944. 

azobenzenecyanacetate,  824. 

azobenzenedinitropheny  lacet  ate, 

693. 
■■  azotoluenecyanacetate,  (1  :  2)  and 

(1:4),  824. 

benzoylcyanacetate,  951. 

benzyl  siilphide,  124. 

chloride,  hydrate  of,  897. 

chlorothioformate,  1169. 

citraconate,      magnetic      rotatory 

power  of,  Teans.,  583,  591. 
cumylamidocrotonate  504. 


Methyl  dibromacetylcarbopyrrolate,  62. 

dibromomaleate,  1058. 

dibroniopyrrolinedicarboxylate,  61. 

dihydroterephthalate,  1072. 

dibromide,  1073. 

di-)8-naphthylcarbamate,  57. 

dinitrophenylacetate,  693. 

diphenyl  sulphide,  124. 

diphenylacetate,  704. 

diphthalate,  154. 

duryl  ketone,  from  unsymmetrical 

and  symmetrical  durene,  275. 

ethyl  propyl  carbinol,  1170. 

ethylpropiopropionatc,  819. 

formates,  chlorinated,  248,  249. 

f  umaric  diazoacetate,  1274. 

gallate,  1090. 

hydrogen        carboxylanthranilate, 

371. 
sulphate,  non-existence  of  the 

supposed  modification  of,  1156. 

sulphide,  356. 

isatropates,  jS-,  7-,  and  d-,  1211. 

isoamyl  ketone,  125. 

isobutyl  carbinol,  125. 

ketone,  125. 

magnetic  rotatory  power 

of,  Trans.,  586,  591. 

isobutylpropiopropionate,  819. 

isopropenyl  carbinol,  125. 

isopropyl  sulphide,  124. 

mercaptan  and  its  derivatives,  124. 

•  mercaptides,  356. 

paramethoxyphenylacryl      ketone, 

477. 

methylpropiopropionate,  819. 

mesaconate,      magnetic      rotatory 

power  of,  Trans.,  586,  592. 

o-naphtholcarboxylate,  59. 

o-naphthjldithiocai*bamate,  603. 

a-   and   j8-naphthylimidonaphthyl- 

thiocarbamates,  600,  601. 

a-naphthylthiocarbamate,  602. 

phenacetiirate,  1299. 

phenyl  diketone,  1087. 

sulphide,  124. 

phenylamidocrotonate,  1109. 

phenylbenzoylacetate,  704. 

phenylenedipropionate        (meta-), 

Teans.,  33. 

(para-).  Trans.,  40. 

propiopropionate,  819. 

propylpropiopropionate,  819. 

pyrogallocarboxylate,  1090. 

salicylate,  toxic  action  of,  738. 

sulphide,  356. 

tetrahydjoterephthalate        hydro- 
bromide,  1074. 

o-thiobenzoate,  124. 

thiobutyrate,  124. 

thiopropionate,  124. 

tolylamidocrotonale  (ortho),  503. 
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Methyl,    tolylamidocrotonate    (para-) , 

503. 

trimethylgallate,  1090. 

trimetliylpyrogallocarboxylate, 

1090. 
Methylacetoacetic  anilide,  1111. 
Methylacetylacetone,  128. 
Methylacetylene,  conversion  of,  into  bu- 

tylacetylene,  1169. 
Methylacetylmetanitranilide,       Teans., 

777. 
Methylacetylparanitranilide,       Teans.  , 

776. 
Methylated  spirit,  heat  conductivity  of, 

642. 
Methylamidomethylthiazole,  257. 
Methylamidophenylhydroxytrichlor- 

ethane  and  its  derivatives,  587. 
Methylamine-trimethylacetic  acid,  1062. 
Methylanilalloxan,  682. 
Methylaniline,  action  of  sulphur  on,  364. 

heat  of  formation  of,  1239. 

Metliylanthracene  hexahydride,  a-,  156. 
Methylatropic  acid,  derivatives  of,  694. 
Methylazelaic  acid,  Teans.,  218. 
Methylbenzoylmetanitranilide,    Teans., 

778. 
Methylbenzoylparanitranilide,     Teans., 

776. 
Methylbenzylamine,  1077. 
Methylbromotarconic  acid,  1116. 
M«thylbutyJ acetylene,  929. 
MethylcafPeidine,  69. 
Methylcarbamide,  nitroso-,  936. 
Methylchloroform,    action    of     sodium 

benzenes ulphinate  on,  841. 
Methylcinnamic  acid,  a-,  369. 
Methylcyanobutine  hydriodide,  802. 
Methyldeoxybenzoin,  703. 
Methyldihydrodihydroxyquinolinecarb- 

oxylic  acid,  865. 
Methyldi-)8-naphthylamine,  57. 
Methyldiosphenyl,  1205. 
Methyldiphenyl,  959. 
Methylene   phenylimidophenylthiocarb- 

amate,  947. 
Methylene-blue,  constitution  of,  Peoc, 

31. 
Methylenechlorophenylsulphone,  483. 
Methylene-iodoparatolylsulphone,  482. 
Methylenitan,  action  of  boiling  acids  on, 

438. 

and  formose,  571. 

probable  identity  of,  with  formose, 

591. 
Methyl-/3-ethacraldehyde,  o-,  806. 
Methylethylacetates,  solubility  of,  250. 
Methylethylacetylene,      conversion    of, 

into  propylacetylene,  1168. 
Methylethylpropionic  acid,  /3/3-,  447. 
Metliylethylpyridines,  [2  :  6]  and  [2:4], 

64. 


Methylethyltriphenyldithiobiuret,  365. 
Methylforraanilide,  689. 
Methylfurf  urancarboxyacetic  acid,  1067. 
Methylglyoxalosotetrazone,  1288. 
Methylhexamethylene    methyl     ketone, 

Teans.,  213. 
Methylhexamethylenecarboxylic      acid, 

Teans.,  208,  213. 
M  ethylhexamethylenedicarboxylic 

acid,  Teans.,  207. 
Methyihexylketoxime,  443. 
Methylhydrazine,  936. 
Methylhydrindenecarboxylic  acid,  1303. 
Methylhydrocarbostyril,  Teans.,  560. 
Methjlhydroquinaldine   methiodide, 

297. 
Methyl-a -hydro  xybutyric     acid,     /8-, 

chloro-a-,  1177. 
Methyl-^-hydroxymetatoluquinazoline, 

iS-,  837. 
Methylhydroxypentaketone,  940. 
Methyl-y-hydroxyquinaldine,  ortho-  and 

para-,  50. 
Methylindene,  7-,  1303. 
Methvlindene-i8-carboxylic  acid,  7-,  and 

its  derivatives,  1303. 
Methylindolecarboxylic  acids,  958. 
Methyliodoform,  930. 
Methylisoquinoline,  7-,  1114. 
Methylketole,  283: 

azo-  and  amido- derivatives  of,  284. 

conversion  of,  into  quinaldine,  957. 

Methylketoleazobenzene,  284. 
Methylketocarboxylic  acid,  483. 
Methylmetanitraniline,  Teans.,  777. 
Methyl-/S-naphthindoleacetic  acid,  285. 
Methylnaphthols,  252. 
Methylnaphthylcarbinols,    a-     and    ;8-, 

1306. 
Methylnitranilines,  action  of  diazotised- 

nitranihnes  on,  Teans.,  667. 
Methylorthotoluidine,  paranitroso-,  469. 
Methyl  oxalacetic  acid,  1179. 
Methyloxyanthranol,  715. 
Methylparaconic  acid,  trichloro-,  252. 
Methylparanitraniline,  Teans.,  775. 
Methylpentamethylene  dibromide, 

Teans.,  205. 
action  of  sodium  on,  Teans., 

214. 

methyl  ketone,  Teans.,  198. 

Methylpentamethylenecarboxylic     acid, 

Teans.,  194,  198. 
Methylpentamethylenedicarboxylic  acid , 

Teans.,  193. 
Metliyl-)8-phenylamidophenylaci"ylate, 

1112. 
Methylphenylamine-alloxan,  143. 
Methyl-a-phenylcinchonic  acids,  ortho- 

and  para-,  300. 
Methylphenylglycinanilide,  726. 
Methylphenylhydantoin,  1103. 
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Methylphenylimidazole,  1102. 
Methylphenylindole,  1093. 
Metlijl-7-phenyllutidyliuin  methiodide, 

65. 
MetliylphenylmethylenedithiogljcoUic 

acid,  479. 
Methylphenylosotriazone,  1289. 
Methylphenyloxyazole,  593. 
Methylphenylpyrazole  [?  1  :  5],  671. 
Methylphenylpyrazolecarboxylic      acid, 

676. 
Metbyl-a-plienylquinoiine,  ortho-,  300. 

paramidometa-,  966. 

Methylpiperidine,  [3-],  63. 
Metliylpropylthiocarbanilide,  364. 
Methylpropylfcriplienyldithiobiuret,  365. 
Metbylpyridine,  [3-] ,  63. 
Metbylpyridinedicarboxylic  acid,  608. 
Methylquercetin,  1309. 
Metbylquinaldine  ethiodide,  ortho-,  298. 

methiodide,  ortho-,  298. 

Methjjiquinolyl  disulpbide,  7-,  500. 

ethyl  sulphide,  a-  and  7-,  5Ul. 

mercaptan,  a-  atid  7-,  500. 

Methyltarconic  acid,  1116. 
Methyltetramethvlene      dibrOmide, 

Teans.,  190. 
action  of  sodium  on,  Teans., 

201. 
Methylthiazole,  574. 
Methylthiazole,  a-,  573. 
Methylthiodiphenylamine,  1080. 
Methyltrihydro-orthohydroxyquinoHne- 

carboxyJic  acid,  behaviour  of,  in  tbe 

organism,  865. 
Methylumbelliferonecarboxylic  acid,  j3-, 

956. 
Methyluracil,  diazo-derivatives  of,  809. 
Methyl- violet  reaction  for  the  detection 

of   free   hydrochloric  acid  in  gastric 

juice,  996. 
reduction  of  a  solution  of,  by 

invert-sugar,  995. 
Methysticin,  1207. 
Metinulin,  247. 
Mica-group,  117. 
Micas,  artificial.  1045. 
of  the  pegmatite-granite  of  Schut- 

tenhofen,  432. 
Micrococcus  gelatinosus,  Teans.,  731. 
Micro-organisms,     chemical     action    of 

some,  Teans.,  727. 
specific,  action   of,  on  nitric 

acid,  Teans.,  373. 
Milk   analysis,  comparison  of  methods 

for,  94. 

bufealos',  976. 

changes  in  the  composition  of,  862. 

chemical  action  of  micro-organisms 

on,  Teans.,  734. 

• cow's,  composition  of,  620. 

determination  of  butter  in,  537. 


Milk,  determination  of  dry  residue  and 
fat  in,  537. 

determination    of   fat     in,    1135, 

1347. 

fossil,  1223. 

relation  between  sp.   gr.,  fat,  and 

solids  in,  634. 

variations  of  the  fat  of,  861. 

Milk-sugar,  molecular  weight  of,  Teans., 
618. 

Mill  for  grinding  minerals,  85. 

Millet  oil  and  its  decomposition  pro- 
ducts, 673. 

Mimetesite  pseudomorphous  after  angle- 
site,  563. 

Mineral  from  Krems  in  Austria,  233, 

Mineralogical  notes,  232. 

Minerals  from  Carinthia,  233. 

grinding  mill  for,  85. 

Mineral-springs  in  tbe  peninsula  of 
Mentbana,  238. 

Mineral -veins,  237. 

Mineral- wax,  115. 

Mixite  from  Utah,  1044. 

Mochyl  alcohol,  Teans.,  274. 

Molecular  action,  radius  of,  Teans.,  226. 

constitution  of  dilute  solutions,  895. 

forces,  907. 

range  of,  Teans.,  222. 

magnitudes,  Teans.,  260. 

weight  of  iodine  in  its  solutions, 

Teans.,  805. 

of  sulphur,  1027. 

of  sulphur,  phosphorus,  bro- 
mine, and  iodine  in  solution,  1027. 

of  volatile  chlorides,  method 

of  estimating,  1241. 

weights     determinations     of,    bv 

Eaoult's  method,  407,  408,  646,  1143. 

simple  modification  of  Raoult's 

.  method  of  determining,  552. 

Molecules  of  organic  compounds,  ar- 
rangement of  the  atoms  in  space  in 
the,  1147. 

of  salts,  determination  of  the  size 

of,  from  the  electrical  conductivity  of 
their  solutions,  891,  1008. 

relative  size  of  the,  calculated  from 

the  electrical  conductivity  of  salt  solu- 
tions, 217. 

Molybdenum  oxychlorides,  conductivity 
of,  888. 

volumetric  determination  of,  757. 

Molybdic  acid,  new  hydrate  of,  557. 

Mordants,  dyes  which  can  be  fixed  by, 
274. 

Morindon,  Teans.,  171. 

Morphine  and  bibasic  acids,  action  of 
sulphuric  acid  on,  165. 

blue,  165. 

delicate  test  for,  1137. 

estimation  of,  in  opium,  635, 1137 
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Morphine,  formula  of,  506,  1115. 

hydrate,  506. 

hydriodide,  855. 

hydrochloride,  rotatory  dispersion 

of,  329. 
Morrhuine,  1315. 
Moulds,    condition    of    potassium     in, 

190. 

sulphur  and  phosphorus  in,  384. 

Mucic  acid,  derivatives  of,  676. 
Mucin  of  bile,  169. 

of  the  submaxillary  gland,  167. 

Mucohydroxybromic  acid,  451. 

Mucohydroxy chloric  acid,  452. 

Murexoi'n,  452. 

Mursinskite,  116. 

Muscle,  change  of  chemical  composition 

of,  by  fatigue,  174. 
voluntary   action   of    theine   and 

caffeine  on,  1217. 
Muscovite    from     Alexander     Co.,    N. 

Carolina,  117. 
Mustard  oil,  estimation  of,  in  the  seeds 

of  Cruciferaj,  1350. 
Myosin,  metallic  compounds  of,  75. 
Myristicol,  494. 
Mytilotoxine,  1317. 


N. 


Naphthabenzyl  alcohol,  a-,  375. 
Naphthaldehyde,  «-,  375. 
Naphthalene,  behaviour  of  urine  after 

the  ingestion  of,  1322. 

1  :  4-dinitroso,  471. 

series,  application  of  the  aluminium 

chloride  method  to,  1305. 

trichloro-,  597. 

Naphthalene,  ^8-,  azo-  and  diazo-deriva- 

tives  of,  Tkans.,  460. 
Naphthaleneazo-orthohydroxyquinoline, 

^-,  852. 
Napiithaleneazoparahydroxyquinoline, 

I5-,  851. 
Naphthalene-derivatives,  492. 
Naphthalenedisazobenzene,  1083. 

amido-,  a-  and  )8-,  1082,  1083. 

Naphthalene-ring,  splitting  of,  by  oxida- 
tion, 842. 
Naphthalenes,  dichloro-,  constitution  of, 

Peoc,  ]04. 
Naphthalenesulphonic  acid,  «-,  [2  :  2'], 

160. 

1 : 4  bromo-,  376. 

Naphthalic  acid,  nitro-,  844. 

anhydride,  nitro-,  844. 

Naphthaphenazine,  eurhodol  from,  59. 

cyano-,  59. 

Naphthaphenazinecarboxylic  acid,  59. 
Naphthaphenazinesulphonie  acid,  59. 
Naphthaquinolines,  968. 


bro- 


di- 


Naphthaquinone,  acetamido-,  713. 

amido-,  1200. 

bromo-,  490. 

chloro-,  596. 

Naphthaquinone,  a-,  chloro-,  709. 

Naphthaquinone,  )8-,  158,  489. 

Naphthaquinone,  y-,  nitro.  844. 

Naphthaquinoneanilide,  jS-jS-chloranil- 
ido-,  711. 

dibromanilido-,  473. 

Naphthaquinonedioxime,  a-,  471. 

Naphthaquinonedioxime-phenylhydr- 
azide,  &-,  366. 

Naphthaquinoneoximes,  action  of 
mine  on,  490. 

action  of  monamines  on,  491. 

Naphthaquinonesulphonic     acid, 
chlor-a-,  602. 

Napthindole-derivatives,  /8-,  284. 

Naphthisatin,  a-,  373. 

Naphthisatin,  ^3-,  372. 

Naphtho-7-hydroxquinaldine,  a-  and  (5-, 
504. 

Naphthoic  acid,  chloro-,  714. 

trichloride,  a-chloro-,  714. 

Naphthol,  «-,  action  of  chlorine  on,  586. 

action  of  dichlorether  on,  376. 

antiseptic  properties  of,  621. 

chloro-  and  dichloro-,  596. 

derivatives  of,  486. 

diamido-.  action   of   bromine    on, 

290. 

derivatives  of,  713. 

di-  and  tri- chloro-,  709. 

dinitro-,   physiological   action  of, 

1122. 

Naphthol,  /8-,  action  of  chlorine  on,  596. 

action  of  dichlorether  on,  376. 

as  an  antiseptic  medicine,  183. 

chloro-,  597. 

oxidation   of,  to   orthocarboxycin- 

namic  acid,  1306. 

Naphtholcarboxylic  acid,  «-,  and  its  de- 
rivatives, 59. 

amido-,  59. 

Naphtholcarboxylic  acid,  /S-,  and  its  de- 
rivatives, 60. 

Naphthol-green  B,  physiological  action 
of,  1122. 

Naplithols,  antiseptic  properties  of  \he, 
978. 

Naphtholsulphonic  acid  [2  :  2'],  (F  or 
^-^-),  160. 

Naphthol-^-sulphonic  acid,  6-,  161 . 

Naphthol-yellow  S,  physiological  action 
of,  1122. 

Naphthoxindole,  a-,  373. 

Naphthoxindole,  /3-,  372. 

Naphthyl  benzyl  ketone,  702. 

Naphthyl  carbamate,  a-  and  /3-,  575. 

Naphthylamine,    a-,  hydrochloride,  ac- 
tion of  fuming  sulphuric  acid  on,  375. 
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Naphthylamine,  a-  and  /3-,  citraconates, 
1096. 

Naphthylamine,  ^-,  action  of  quinonedi- 
chlorimide  on,  843. 

Naphthylaminealloxan,  a-,  112,  681. 

Naplithylamines,   compounds    of,   with 
metallic  salts,  1282. 

Naphthylamines,   fi-,   condensation   of, 
with  glycerol,  &c.,  289. 

Naphthylaminesulphonic    acid,   conver- 
sion of,  into  dichloronaphthalene,  290. 

Naphthylaminesul phonic  acid,  a-,  160. 

Naphthylamine-5-sulphonic      acid,     a-, 
]200. 

Naphthylamine-^-sulphonic      acid,     j8-, 
491. 

Naphthylaminesulphonic  acid,  )8-,  F,  491. 

Naphthylaminesulphonic    acid    [2:3], 
160. 

Naphthylaminesulphonic  acids,  jS-,  intra- 
molecular migration  in,  290. 

Naphthylaminesulphonic  acids, isomeric, 
290. 

Naphthylethylamine,  paranitroso-,  469. 

Naphthylhydrazinelevulinic  acid,  fi-,  284. 

Naphthylphenyl  ketones,  isomeric,  1307. 

Naphthylphenylcarbamide,  1284. 

Naphthylsemicarbazide,  a-  and  $-,  687. 

Naphthylsuccinamic    acid,    a-    and    /3-, 
1302,  1303. 

Naphthylsuccinimide,  a-   and  ^-,  1302, 
1303. 

Narceine,  611. 

Narceinic  acid,  612. 

Narcotine,  1115,  1315. 

Negative  groups,  influence  of,  1052. 

Nepheline-syenite   from  the  Transvaal, 
925. 

Nephridia  of  Patella  vulgata,  178. 

Nephroma  lusitanica,  emodin  from,  722. 

Nesslerising,  87. 

Neurine  as  a  pyrexial  agent,  1325. 

Nickel  alkali  phosphates,  1035. 

ammonium  oxalate,  788. 

analysis  of,  531. 

and  cobalt,  use  of  hydrogen  sul- 
phide to  purify,  423. 

cobalt,    manganese,     zinc,    alumi- 
nium, and  iron,  sepai'ation  of,  631. 

estimation  of,  388. 

hydroxide,     dehydration     of,     by 

heat,  Teans.,  79,  91. 

magnetic  properties  of,  892. 

ores  from  Oregon,  1045. 

passivity  of,  788. 

salts,   ammoniacal   derivatives    of, 

655. 

physiological  action  of,  738. 

separation  of  zinc  from,  388. 

specific  heat  of,  1236. 

Nicotine,  estimation  of,  in  tobacco  ex- 
tract, 876. 


Niobic  anhydride,  crystallised,  349. 

Nitramines  from  alkyl  aromatic  di- 
amines, 1079. 

prepamtion  of,  from  nitrophenols, 

822. 

Nitranilines,  some  amines  and  amides 
derived  from.  Trans.,  774. 

Nitrates,  detection  of,  in  well-waters, 
197. 

growth  of  crops  in  soil  destitute  of, 

84. 

in  soils  and  waters,  384. 

in  soils,  conversion  of,  into  nitro- 
genous organic  matter,  745. 

reduction  of,  by  micro-organisms, 

Trans.,  742. 

tests  for,  1337. 

Nitre,  manuring  with,  1223. 

Nitric  acid,  action  of  some  specific  micro- 
organisms on.  Trans.,  373. 

apparatus    for    estimating, 

193. 

combustion  of  hydrogen  in, 

1244. 

concentrated,  electrical  con- 
ductivity of,  640. 

determination  of,  1336. 

electrical  conductivity  of  so- 
lutions of.  Trans.,  121. 

examination  of  wine  for,  753. 

molecular    conductivity    of, 

545. 

origin  and  fate  of,  in  plants, 

979. 

reaction  of  iron  with,  388. 

value  of  some  tests  for,  321. 

Nitrification,  Trans.,  751. 

of  ammonia  and  its  salts,  521. 

■  of  ammoniacal  solutions,  forma- 
tion of  nitrites  in,  82. 

of  ammonium  salts,  1328. 

liberation  of  free  nitrogen  in,185. 

Nitrites,  estimation  of,  527. 

formation  of,  in  the  nitrification  of 

ammoniacal  sohxtions,  82. 

method  of  estimating,  either  alone 

or  in  presence  of  nitrates  and  chlo- 
rides. Trans.,  422. 

tests  for,  1337. 

Nitro- derivatives,  explosive  decomposi- 
tion of,  216. 

of  the  adipic  hydrocarbons, 

Gheuther's  views  on  the  constitution 
of,  570. 

Nitrogen,  1127. 

absorption    of,     by    Legmninosce, 

1329. 

absorption  of,  by  plants,  742,  746, 

871. 

absorption  of,  by  soils,  746,  871. 

— —  absorption  of,  by  vegetable  soils 
and  plants,  1330. 


INDEX   OF  SUBJECTS. 


1445 


Nitrogen,  assimilation  of,  by  plants,  979, 

1127. 
atmospheric,   and   its   relation    to 

vegetation,  979. 
and  vegetable   soils,  relation 

between,  747,  870,  1330. 
conditions  favourable  to  the 

absorption    of,    by    vegetable     soils, 

624. 

chloride,  412. 

' lecture  experiments  with,  343. 

' chlorophosphide,    interactions    of, 

TRA.NS.,  399. 
determination    of,    by    Kjeldahl's 

method,  85,  193,  628. 
determinations,  absorption  of  am- 
monia by  acid  solutions  in,  752. 

dispersion  equivalent  of,  389. 

estimation  of,  by  soda-lime,  990, 

1334. 

estimation  of  total,  991. 

in   vegetable   soils,   estimation  of, 

1335. 
Kjeldahl's  method  of  estimating, 

85,  193,  628. 
maintenance   and   increase  of   the 

amount  of    combined,  on  the   farm, 

523. 
manurial    value     of,    in    sodium 

nitrate     and    ammonium     sulphate, 

872. 
obtaining  a   constant    stream    of, 

784. 

of  vegetation,  sources  of,  745. 

oxides  present  in  vitriol  chambers, 

Peoc,  3. 
— -  peroxide,     molecular    weight     of, 

Teans.,  621. 

preparation  of,  913. 

specific   gravity  and   boiling 

point  of,  785. 
soda-lime  method  of  determining, 

193. 
sources  of  loss  in  the  determination 

of,  by  soda-lime,  752. 

total,  estimation  of,  752. 

total,  hourly  excretion  of,  in  urine, 

179. 
trioxide,     molecular     weight     of, 

Teans.,  621. 
specific  gravity  and  boiling 

point  of,  785. 
Nitrometer,  improved  form  of,  526. 
Nitroprussides,  932. 
Nitrosates  and  their  derivatives,  37. 
Nitrosites  and  their  derivatives,  37. 
Nitroso-compounds,    true,   question    of 

the  existence  of,  702. 
Nitrosyl    chloride,   specific   gravity    of, 

785. 
Nitrous  acid,  a  gasometric  method  of 

determining,  Teans.,  364. 


Nitrous  acid,  modification  of  Griess' 
sulphanilic  test  for,  1337. 

oxide,  hydrate  of,  1021. 

Nitryl  chloride,  non-existence  of,  785. 

Nononaphthene,  679. 

Nuclein,  artificial  preparation  of,  510. 

from  yeast,  510. 

Nut  oil,  acids  from,  817. 

Nutrition,  relative  value  of  fat  and  car- 
bohydrate in,  173. 


Oats,  basic  slag  as  a  manure  for,  1223. 
comparative     manuring    of,    with 

basic  slag  on  moorlands,  189. 

manuring,  189. 

manuring  experiments  on,  525. 

proteolytic  and  other  ferments  in, 

867. 
testing    soil    by    the    growth    of, 

317. 
Octolactone,  814. 
Octyl  allophanate,  574. 
Octylamine,  1195. 
Octylerythrol,  123,  244. 
CEnanthaldehyde,  action  of  glycol  on, 

670. 
(Enanthylidene,  conversion  of,  into  an 

isomeric  hydrocarbon,  929. 
Oil,  cod-liver,  bases  from,  1315. 

examination  of,  201. 

earth-nut,  occurrence  of  lignoceric, 

arachidic  and  oleic  acids  in,  578. 

ethereal,   of  Asarum    europceum, 

680. 

mineral  lubricating,  test  for  resin 

oils  in,  536. 
mustard,  estimation  of,  in  the  seeds 

of  Cruciferse,  1350. 

of  Curcas  purganus  seeds,  674. 

of  ^ncalyptixs  amygdalina,  1205. 

of  Lallemantia  iherica,  83. 

See  also  under  Olive  oil.  Sesame 

oil,  Cotton-seed  oil. 
Oils,  action  of,  on  polarised  light,  388, 

760. 
action  of,  sulphur  chloride  on,  5^8, 

633,  1348. 

determination  of  sulphur  in,  627. 

drying,  1269. 

action  of,  acids  from,  816,  1270. 

essential,  yield  of,  by  plants,  496. 

ethereal,  1204,  1205. 

examination  of,  95. 

vegetable,  examination  of,  201. 

Olefines,  oxidation  of,  665. 

Oleic  acid,  action  of  strong  sulphuric 
acid  on,  578. 

occurrence  of,  in  earth  nut- 
oil,  578. 
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Oleomargarin,  analysis  of,  1347. 

Oleum  infernale,  674. 

Oleum  ricini  majoris,  674. 

Olive  oil,  advilteration  of,  876. 

detection  of  cotton-seed  oil  in, 

1136, 1349. 

detection    of    sesame    oil  in, 

1319. 

Olivenite  from  Utah,  1043. 

Olivine  from  Syria,  432. 

Omic-holic  acid,  1119. 

Omicholin,  1119. 

Ophioxylin,  848. 

Opiancarbamide,  1210. 

Opianic  acid,  1209. 

Opianylhydrazobenzene,  1209. 

Opium  alkaloids,  reactions  of  the,  379. 

estimation    of  morphine   in,   635, 

1137. 

Orchil,  detection  and  estimation  of 
magenta  in,  877. 

Orcinoldichroin,  363. 

Orcinoldichroin,  a-,  chloro-  and  bromo-, 
1183. 

Organic  compounds,  isomeric,  solubility 
of,  Teans.,  783. 

magnetism  of,  769. 

liquid,  specific  heats  of,  771. 

•  relation  between  the  absorp- 
tion spectrum  and  composition  of, 
1141. 

relation  between  the  constitu- 
tion and  specific  rotatory  power  of,  768. 

radicles,  negative  nature  of,   702, 

703,  704,  705. 

substances,  detection  and  estima- 
tion of,  90. 

estimation  of  ash  in,  325. 

incineration  of,  993. 

slow  combustion  of,  979. 

Organism,  animal,  stability  of  carbonic 
oxide  and  oxalic  acid  in  the,  619. 

thiocyanic  acid  in,  1324. 

action  of  scatole  in,  174. 

excretion  of  iron  from,  977. 

fate  of  lecithin  in,  173. 

formation  and  change  of  alcohol 

and  aldehyde  in,  973. 

formation  of  lactic  acid  in  the,  974. 

formation  of  xanthocreatinine  in, 

174. 

occurrence  of  fluorine  in,  732. 

Orthoclase  from  Babitz,  Bohemia,  923. 

Osazones,  1287. 

of  saccharoses,  1267. 

Osmium,  atomic  weight  of,  921. 

chlorides,  electrolytic  conductivity 

of,  891. 

Osmose  through  precipitated  diaphragms, 
898. 

Osmotic  experiments  with  living  mem- 
branes, 1153. 


Osmotic  pressure,  1022. 
in  the  analogy  between  solu- 
tions and  gases,  778. 
Osotetrazones,  1287. 
Osotriazones,  1288. 
Ouabain,  848. 

toxic  action  of,  ]  326. 

Ouabaio,  crystaUine  arrow-poison  from 

the  wood  of,  848. 
Oxalamidobenzoic  acid,  amido-,  827. 
Oxalic  acid,  oxidation  of,  by  potassium 

dichromate,  Traxs.,  159,  602. 
stability  of,  in  the    animal 

organism,  619. 
Oxallevulinic  acid,  1273. 
Oxalurhydrazide,  Teans.,  556. 
Oxalyldiacetone,  676. 
Oxalyldiacetophenone,  692. 
Oxanilide,  dibromodinitro-  and  dibromo- 

tetranitro-,  142. 

di-,  tetra-,  and  hexa-nitro-,  141. 

Oxen,  urine  of,  1216. 

Oxidation      and     reduction    processes, 

1024. 
by  means  of  hydrogen  peroxide, 

43. 
rate  of,  of  carbon  compounds  by 

potassium  permanganate,  24. 
Oxides,  polymerisation  of,  Teans.,  59. 
production   of    metallic    chlorides 

from,  1250. 
Oximes,  molecular  weights  of,  646. 
Oximidonaphthol,  isomeride  of,  1200. 
Oxyazoles  and  their  derivatives,  1101. 

synthesis  of,  574. 

Oxt/coccus    palustris,     citric    acid    in, 

314. 
Oxydiethylaniline,  1080. 
Oxydimethylaniline,  1080. 
Oxygen,  active,  estimation  of,  by  means 

of  tetramethylparaphenylenediamine, 

627. 

in  living  tissue,  863. 

and  hydrogen,  relative  densities  of, 

643. 
relative  values  of  the  atomic 

weights  of,  647. 
atomic  weight  of,  643,  647,   649, 

910. 

carriers,  216. 

combustion  of,  in  ammonia,  1244. 

compressed,   iufluence   of,  on  the 

growtli  of  plants,  1125. 
dependence  of  the  assimilation  of 

green    cells   on   their  respiration  of, 

185. 

determination  of,  in  water,  1344. 

dispersion  equivalents  of,  389. 

estimation  of,  322. 

free,  estimation  of,  in  water,  874. 

production  of,  by  green  cells,  741. 

role  of,  in  plant  life,  1125. 
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Oxygen,  spectra  of,  765. 

tension  of,  in  blood  and  in  solu- 
tions of  oxyhaemoglobin,  1214. 

tetravalency  of,  551. 

Oxyglucose,  1267. 

Oxyhaemoglobin,  activity  of  reduction 
of,  512. 

reduction   of,    in    typhoid   fever, 

865. 

solutions  of,  tension  of  oxygen  in, 

1214. 

Oxyhexic  acid,  identity  of,  with  terebic 
acid,  1179. 

Oxyhydrogen  flame,  spectrum  of,  637. 

Oxylactose,  1267. 

Oxyuiethylene,  action  of  halogen  hy- 
drides on,  803. 

action  of  halogens  on,  804. 

action  of  zinc  organic  compounds 

on,  804. 

preparation  of,  804. 

Oxypentic  acid,  identity  of,  with  hydro- 
mucic  acid,  1179. 

Oxypiperidine,  1105. 

Oxytetric  acid,  identity  of,  with  mesa- 
conic  acid,  1179. 

Oxywrightine,  855. 

Ozone,  explanation  of  two  properties  of, 
Teans.,  324. 

production   of,   by   the   electrical 

discharge,  1234. 


P. 


Palseopicrite  of  Amelose  and  its  altera- 
tion products,  34. 

Palladium  chlorides,  electrolytic  con- 
ductivity of,  890. 

Palm-cake,  feeding  cows  with,  174. 

Palmitic  acid,  oxidation  of,  250. 

preparation  of,  1087. 

Pancreatic  digestion  of  fibrin,  formation 
of  ammonia  in,  512. 

Pandermite,  347. 

Panicole,  decomposition-products  of, 
1183. 

Papaverine,  1116. 

constitution  of,  1118. 

optical  rotatory  power,  611. 

— —  oxidation  products  of,  302. 

Paracyanogen,  constitution  of,  1046. 

Paraffin,  determination  of,  759. 

oil,  heat  conductivity  of,  642. 

Paraffins,  isolation  of  the  higher  normal, 
from  brown-coal  paraffin,  1047. 

Paralactic  acid  in  the  urine  of  soldiers 
after  a  forced  march,  1321. 

Parareducine,  1120. 

Parpevoline,  1104. 

Parvoline  from  propaldehydeammonia 
and  paraldehyde,  constitution  of,  1314. 


Parvoline,  new,  607. 

Passive  state  of  iron  and  nickel,  788. 

Pastures,  irrigated,  1127. 

Patella  vulgata,  nephridia  and  liver  of, 

178. 
Peas,  growth  of,  in  nutritive  solutions, 

1328. 
Pentacetylhydroxyanthranol,  717. 
Pentadecyl    dimethylresorcyl    ketone, 

1087. 

paranisyl  ketone,  1087. 

paraphenetyl  ketone,  1087. 

paratolyl  ketone,  1087. 

xylyl  ketone,  1087. 

Pentamethylbenzene,    action   of    nitric 

acid  on,  261. 
Pentamethylene-derivatives,    Teans., 

185. 
Pentamethylenetetramine,    dinitroso-, 

1268. 
o-Pentaresorcinoldichroin  ether,  chloro-, 

1182. 
Pentathionates,  action  of  hydrogen  sul- 
phide on,  Teans.,  328. 

action    of    sulphurous     acid    on, 

Teans.,  331. 

characteristic  reactions  of,  Teans., 

297. 
Pentathionic  acid,  influence  of  time  on 

the  formation  of,  Teans.,  333. 
Pentenehydrocarboxylic     acid,     hexa- 

chloro-,  1277. 
Pentethylphloroglucinol,  822. 
Pentic  acid,  phenylhydrazide,  1272. 
Peperite  of  the  Puy  de  la  Piquette,  121. 
Peppermint,  oil  of,  962. 
Peptone  as  a  pyrexial  agent,  1325. 

detection  of,  1 140. 

formation  of,  167. 

Tanret's   reaction  for,    in  urine, 

204. 

Peptones,  509. 

chemical  nature  of,  972. 

detection  of,  in  urine,  764. 

physiological  action  of,  516. 

separation  of  albumin  from,  972. 

Peptonic  fermentation  of  meat,  1318. 
Percy  lite,  561. 
Perhydroanthracene,  1201. 
Pericardial  fluid,  chylous,  736. 
Periodic  acid,  action  of  sulphurous  acid 

on,  338. 
Perkin's  reaction,  476. 
Permanganate,  behaviour  of  some  acids 

towards,  996. 
Permanganates,  230. 
Peroxides,  constitution  of,  769. 
Peroxyproteic  acid,  1120. 
Per-rutheniates,  920. 
Perseite  and  its  derivatives,  807. 
Perspiration,  secretion  of,  by  the  skin 

after  taking  alcohol,  977. 
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Pertitanic  acid,  fluorine-derivatives   of, 
1255. 

Petrography  of  the  South-west  Brazi- 
lian frontier,  926. 

Petroleum,  absorption  of  gases  by,  342. 

action  of,  on  lead,  1249. 

decomposition  of,  by  heat,  436. 

foi-mation  of,  928. 

Pharmacolite,  794. 

from  Volleg,  429. 

Phellandrene,    physical    isomerides    of, 
1205. 

Phenaceturamide,  1299. 

Phenaceturic  acid,  amido-   and   nitro-, 
1299. 

and  its  derivatives,  1298. 

Phenacite,  artificial,  348,  1044. 

Phenacyl  compounds,  1093. 

Phenacylphthalamic  acid,  1294. 

Phenacylpthalimide,  1294. 

Phenanthraisobutylphenazine,  267. 

Phenanthraquinonemonoxime,    intra- 
molecular change  of,  1200. 

Phenazine,  amido-,  688. 

Phenol,  action  of  dichlorether  on,  373. 

action   of   titanium    chloride    on, 

679. 

and  allied  substances  as  tests  for 

nitrites,    nitrates,   and    chlorates    in 
aqueous  solutions,  1337. 

and  carbon  bisulphide,  action  of 

hot  copper  on  the  mixed  vapoiu's  of, 
1095,  and  Peoc,  53. 

amido-  (orth-),  action  of  chlorine 

on,  1277. 

bromodichloro-,  585. 

" cyano-  (ortho-),  264,  266. 

diorthobromonitroso-,  456. 

electrolysis    of,   with   alternating 

currents,  1276. 

■ fluoro-  (para-),  362. 

iodo-,  ortho-,  solid,  from  iodine  and 

sodium  phenoxide,  262. 
Phenol-blue,  592. 
Phenoldicarboxylic  acids,  1092. 
Phenoldichroin,  acetyl-,  a-,  363. 
Phenoloxychroin,  acetyl-,  363. 
Phenolphenylamme,   para-,    derivatives 

of,  943. 
Phenols,  action  of  chlorine  on,  708. 

and   their   ethers,   boiling  points 

and  specific  volumes  of,  335. 

chloro-,  456. 

desmotropy  in,  822. 

iodation  of,   by  nitrogen  iodide, 

940. 

iodo-,  262. 

Phenolsulphonic  acid,  di-iodo-,  842. 

acids,  iodo-,  595,  596,  841. 

Phenophenanthrazine,  nitro-  and  amido-, 

1097. 
Phenosafranine,  688. 


Phenosafranine  and  its  derivatives,  831. 
Phenoxides,  compounds  of,  with  cuprous 

and  mercurous  chlorides,  586. 
Phenoxy  ben  zoic  acid,  meta-,  589. 
Phenoxychlor-o-naphthaquinonesulpho- 

nic  acid,  603. 
Phenoxycoumarin,  synthesis  of,  277. 
Phenyl  anthranilate,  371. 

benzoate,  chloro-,  456. 

carbamate,  575. 

ethylphenyldithiocarbamate,  365. 

ethylphenylthiocarbamate,  365. 

orthotitanate  hydrochloride,  679. 

phthalate,  chloro-,  456. 

thioallophanate,  575. 

tbiocarbonate,  445. 

Phenylacetaldehyde,    condensation     of, 

with  ammonia  and  ethyl  acetoacetate, 

965. 
Phenylacetaldehydephenylhydrazone, 

699. 
Phenylacetic  acid,  derivatives  of,  693. 
influence  of,  on  proteid  meta- 
bolism, 513. 
Phenylacetobromamide,  1195. 
Phenylacetylene,  261. 
Phenylacetylenebenzoylbenzoic     acid, 

839. 
Phenylacrosazone,  a-,  39. 
Phenylacrosazone,  /3-,  40. 
Phenylallylene,  368. 
Phenylamidodimethylqninaldine,  503. 
Phenylamidomaleic  acid,  anil  of,  461. 

monanilide,  461. 

PhenylamidophenylacrylaniHde,     /3-, 

1112. 
Phenylamidothiazole,  573. 
Phenylamine  hydrochloride,  action  of, 
•    on  fatty  amines,  942. 
Phenylamine-alloxan,  142. 
Phenylanisyldesaurin,  1198. 
Phenylauramine  and  its  salts,  157. 
Phenylazoacetoacetaldehyde,  827. 
Phenjlazoacetylacetone,  828. 
Phenjlazobenzoylacetone,  828. 
Phenvlazobenzoylaldehyde,  828. 
Phenylazodibenzoylmethane,  828. 
Phenylazodimethylanihne,  nitro-deriva- 

tives  of,  270. 
Phenylazodimethylanilinesulphonic  acid, 

271. 
Phenylazomethylaniline,  paranitro-,  273. 
Phenylazophenyldimethylpyrazole,  828. 
Phenylazotriphenylpyrazole,  828. 
Phenylbenzyl  alcohol,  959. 
Phenylbenzylparatolylbiuret,  474. 
Phenylbenzylsulphone,  706. 
Phenylbiguanine-derivatives,  830. 
Plienylbromhydroxyisobutyric  acid,  368. 
Plienylcarbizincarboxylamide,  1187. 
Phenylcarbizincarboxylanilide,  1188. 
Phenylcarbizinthiamide,  1188. 
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Phenylcarbizinthianilide,  1188. 
Phenylcinchonic  acid,  a-,  and  its  homo- 

logues,  300. 
Phenylcrotonic  acid,  369. 

broino-,  368. 

Phenyldibromisobutyric    acid     and    its 

derivatives,  368. 
Phenyldichloromethyl   dimethyl    carbi- 

nol,  811. 
Phenyldihydroxybutyric  acid,  595. 
Phenyldiketodimethylanilidopiperidine- 

carboxylic  acid,  697. 
Phenyldiparamidotolylmethane,  a-  and 

/3-paranitro-,  287. 
Phenylditolylmethane,  metanitro-,  373. 
Phenyldulcitosazone,  358. 
Phenylene  carbamate,  ortho-,  para-,  and 

meta-,  575. 
Phenylenediacetic  acid,  meta-,  Teans., 
42. 

para-,  Teans.,  44. 

Phenylenediacrylic  acid,  ortho-,  Teans., 
14. 

para-,  Teans.,  41. 

Phenylenediamine,    di-    and   tri-nitro-, 

823. 
meta-,  and  carbon  bisulphide,  re- 
action between,  588. 

salts,  heat  of  formation  of,  1012. 

Phenylenedibenzyldiacetic  acid,  704. 
Phenylenediethyldisulphone,  255. 
Phenylenedimethyldinitramine,       trini- 
tro-,  1079. 

trinitrometa-,  1185. 

Phenyleuedipropionic       acid,       meta-, 
Teans.,  32. 

ortho-,  Teans.,  18. 

para-,  Teans.,  39. 

Phenylene-ethylenedisulphone,  256. 
Phenyleneparadiacetamidine,  1290. 
Phenyleneparadiacetimido   ethyl  ether, 

1290. 
Phenylenetriclilorethylene  ketone,  158. 
Phenylethenylamido-^-naphihylamine, 

nitro-,  488. 
Phenylethylamine  oxalate,  1196. 
Phenylethylmalonaraide,  676. 
Phenylglycinphenylamidacetic  acid,  726. 
Phenylglycinylphenylglycine,  854. 
Pheuylglyoxalmethylphenylosazone, 

1287. 
Phenylhydantoic  acid,  a-,  1103. 
Phenylhydantoin,  a-,  1102. 
Phenylhydrazile     acids,    formation    of, 
from  the  anhydrides  of  bibasic  acids, 
367. 
Phenylhydrazine,     action     of     nitroso- 
bases  on,  1286. 

isonitrile  of,  Teans.,  850. 

parabanate,  Teans.,  555. 

Phenylhydrazineacetylacrylic  acid,  1188. 
Phenylhydrazine-alloxan,  Teans.,  557. 

YOL.    LT7. 


Phenylhydrazinedinitro-o-naphthol- 

sulphonate,  1286. 
Phenylhydrazineketophenylpyrazolone, 

724. 
Phenylhydrazineketophenylpyrazolone- 

carboxylic  acid,  724. 
Phenylhydrazineoxyazonaphthalene- 

sulphonic  acid,  1286. 
Phenylhydrazines,  829. 
Phenylhydrazoneacetoglyoxylic  acid,  ac- 
tion of  phenylhydrazine  on,  Teans., 
530. 
Phenylhydrazonepyruvic  acid,  action  of 

heat  on,  Teans.,  541. 
Phenylhydroxybutyrolacetone,  595. 
Phenylhydroxyquinoline,  1113. 
Phenylhydroxyquinoline,    [2:4],    syn- 
thesis of,  505. 
Phenylindole,  [2'],  and  its  amido-  and 

nitroso-derivatives,  698. 
Phenylindole,  [3'],  958. 
Phenylisobutyric       acid,        nitramido-, 
Teans.,  560. 

paranitro-,  Teans.,  558. 

Phenylisocyanuric  acid,  591. 
Phenylisohomoparaconic  acid,  252. 
Phenylitamalic  acids,  nitro-,  4S0. 
Phenyllupetidine,  y-,  65. 
Phenyllutidine,  65. 
Phenyllutidylium,  y-,  methiodide,  65. 
Phenylmannosazone,  934. 
Phenylmetapyrazolone,  1 102. 
Phenylmethacrylic  acid,  derivatives  of, 

Teans.,  558. 
Phenylmethane,  bidinitro-,  1190. 
Phenylmethylketopyrazolonehydrazone, 

724. 
Phenylmethylnitrosamine,      paranitro-, 

Teans.,  775. 
Phenylmethyloxyazole,  1101. 
Phenylmethylpyrazoloneazobenzene, 
identity  of,  with  phenylhydraziiieketo- 
phenylmethylpyrazolone,  724. 
Phenylmethylthiazole,  574. 
Phenyl-a-naphthylamine,  dinitro-,  1096. 

nitramido-,  1096. 

nitrazoimido-,  1097. 

Phenyl-j8-naphthylamine,       nitramido-, 
488. 

dinitro-,  488. 

Phenylorthoparadinitrophenylcarbin  cy- 
anide, paranitro-,  1186. 
Phenylosotriazonecarboxylic  acid,  1289. 
Phenyloxamide,  trinitro-,  142. 
Phenylparaconic  acids,  nitro-,  480. 
Phenvlparacoumaric  acid,  derivatives  of, 

694. 
Phenylparaditolylbiuret,  474. 
Phenylparahydroxyquinoline,     o-,    par- 

amido-,  967. 
Phenylphenylhydrazine,      nitrobromo-, 
949. 
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Phenylphthalidecarboxylic  acid,  ortho-, 

isomeride  of,  955. 
Phenylpiperidine,  paramido-,  formation 

of  dyes  from,  1108. 

tertiary,  derivatives  of,  1107. 

Phenylpiperidine,  7-,  65. 
Phenylpiperyl   tidocarbamide,    Tkans., 

558. 
Plienylpropylene,  bromo-,  368. 
Phenylquinoline,  amidopara-,  967. 

derivatives,  967. 

Phenylsalicylic  acid,  477. 
Phenylsemithiocarbazide,  274. 
Phenylseptdecylcarbamide,  1175. 
Phenylseptdecylthiocarbamide,  1175. 
Phenylsulphoneacetonamine,  282. 
Phenylsulpboneacetone  mercaptole,  282. 
Phenylsulphoneacetoxime,  282. 
Phenylsulphonebromacetone,  282. 
Phenylsulphonebutyric  acid,  a-,  577. 
Phenylsulphonedibromacetone,  282. 
Phenylsulphonedibromamide,  1194. 
Phenylsulphonepropionic  acid,  ^8-,  360. 
Phenyl-o-tetrahydronaplithyltliiocarb- 

amide,  960. 
Phenyl-o-tetranaphthylcarbamide,  960. 
Phenyltetric  acid,  1272. 
Phenylthiazoline,  573. 
Phenylthiocarbamide,  action  of  silicon 

tetrabromide  on,  Teans.,  856. 
action   of  valeraldehyde -ammonia 

on,  Teans.,  417. 
Phenylthiocarbimide,  action  of  aldehyde- 
ammonia  on,  Teans.,  416. 
Phenyltrihydrothiazole,  946. 
Phenyltrimethylammonium    iodide,   ac- 
tion of  potassium  on,  Teans.,  763. 
Phenyltrimethylenedicarboxylic       acid, 

1275. 
Phenylnrazole,  Teans.,  554. 
Phenythronic  acid,  1089. 
Philothion,  1101. 
Phlein,  439. 
Phleum  pratense,  changes  occurring  in, 

during  growth,  1220. 
Phloroglucinol,  action  of  paratoluidine 

and  of  aniline  on,  1081. 

supposed  reaction  for,  994. 

trimethyl  ether,  457. 

Phlorose,   identity    of,    with    dextrose, 

590. 
Phosphates  in  urine  in  different  diseases, 

621. 

plumbiferous,  of  Pontgibaud,  429. 

reduced,  estimation  of,  628. 

soluble,  in  superphosphates,  553. 

various,     manuring     experiments 

with,  749. 
Phosphines,  tertiary,  mixed,  preparation 

of,  Teans.,  714. 
Phosphoric  acid,  determination  of,  194, 

753. 


Phosphoric  acid,  determmation  of,  in 
contaminated  waters,  533. 

differentiation    of    that   of 

mineral  from  that  of  animal  origin  in 
manures,  1340. 

electrical  conductivity  of  solu- 
tions of,  Teans.,  122. 

estimation  of,  in  basic  slag, 

321,  991. 

glacial,   presence  of   sodium 

phosphat^e  in,  321. 

in  plants,  743. 

volumetric  estimation  of,  751, 

753,  1341. 

acids,  electrolysis  of,  914. 

Phosphorite  of  Capo  di  Leuca,  1259. 
Phosphorus,    dispersion-equivalent     of, 

389. 

in  iron,  determination  of,  1130. 

in  plants,  384,  743. 

in  plants,  soils,  and  moulds,  384. 

influence  of,  on  iron,  421. 

molecular  weight  of,  1027. 

pentoxide,     action     of     hydrogen 

chloride  on,  Teans.,  756. 

suphides,  1155. 

Phosphotungstic  acid,  788. 
Photochemical  induction,  206. 
Photochromatic     properties     of     silver 

chloride,  1001. 
Photo-electric  currents,  increase  of,  9. 
Photo-salts,  formation  of,  1. 
identity  of,  with  the  substance 

forming    the    invisible  photographic 

image,  7. 
Phthalaldehydic  acid,  ortho-derivatives 

of,  693. 
Phthalamic  acid,  953. 
Phthaleins,  constitution  of,  Proc,  30. 
Phthalic  acid,  action  of,  on  amido-acids, 

369. 

o-bromo-,  1300. 

tetrachloro-,  from  tetrachloro- 

benzoic  acid,  836. 
anhydride,    action   of,    on    amido- 
acids,  148. 

bromo-,  1300. 

chloride,  953. 

Phthalidecarboxylic  acid,  707. 
Phthalimide,  950,  953. 
Phthalimide-derivatives,  1294. 
Phthalophenylhydrazines,  isomeric,  54. 
Phthalyl  dichloride,  action  of,  on  ethyl 

sodiomalonate,  149. 
Phthalylamidoacetic  acid,  derivatives  of, 

148. 
Phthalvlamidocaproic  acid,  149. 
Phthalyldiamide,  150. 
Phthalyldisarcosine,  369. 
Phycophsein,  496. 
Phyllocyanic  acid,  723. 
Phyllocyanin,  723. 
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Phyllorubin,  723. 

Physiological    action     of     alkalis     and 

alkaline  earths,  621. 

of  iron,  1325. 

of  ulexine,  1325. 

Picoline,  j8-,  498. 

Picoline,  7-,  498. 

Picramic  acid,  salts  of,  52. 

Picric  acid  and  other  nitro-derivatiyes, 

Explosive  decomposition  of,  216. 
Picrotoxin,  848. 

detection  of,  in  beer,  877. 

Picrylhydrazine,  829. 

Pigments  of  melanotic  sarcomata,  518. 

pathological,  864. 

urinary,  180. 

Pig's  bile,  acids  of,  1213. 
Pigs,  feeding  of,  1319. 
influence  of  fodder  on  the  produc- 
tion of  fat  and  lean  in,  1319. 

urine  of,  1216. 

Pimaric  acids,  294. 
Pimelic  acid  from  menthol,  1273. 
Pimelimide,  imido-,  678. 
Pinene,  377. 

from  oil  of  Asarwm  eurtypcBum,  680. 

nitrolpiperidine,  1098. 

nitroso-chloride      and      -bromide, 

1098. 
Pipecoline,  7-,  499. 

Piperidine,  action  of  chlorine  on,  964. 
bases  from  acetone  and  aldehyde- 
ammonia,  1313. 

— — phenylated,  65. 

conversion  of,  into  ^-amidovaleric 

acid  and  into  oxy piperidine,  1104. 

conversion  of,  into  pyridine,  970. 

Piperidine-derivatives,  synthesis  of,  62. 
Piperidine-dyes,  1314. 
Piperidines,  synthetical,  1103.     - 
Piperyline  nitrogen  chloride,  970. 
Plant   cells,   formation    of    crystals    of 

calcium  oxalate  in,  1126. 
growth,  supply  of  food  constituents 

at  different  periods  of,  382. 

life,  action  of  ether  on,  624. 

role  of  oxygen  in,  1125. 

oxidation  in  the,  741. 

part  of  the,  in  which  the  oxygen 

formed  in  assimilation  is  produced,  185. 
Plants,  absorption  of  nitrogen  by,  742, 

746,  871,  1330. 

absorption  of  salts  by,  739. 

assimilation     and     expiration    in, 

742. 

assimilation  and  respiration  of,  186. 

assimilation  of   nitrogen  by,  979, 

1127. 
chlorophyll-containing,     synthesis 

of  albumin  in,  868. 

condition  of  potassium  in,  190. 

containing      chlorophyll,      direct 


assimilation  of  vegetable  remains  by, 

739. 
Plants,  cruciferous,  substance  containing 

sulphur  found  in,  869. 
damaged  by  sulphurous  anhydride, 

percentage  of  sulpliuric  acid  in,  745, 
deprived    of   chlorophyll,    decom- 
position   of   carbonic   anhydride    by, 

1125. 
effects  of  atmospheric  deposits  on, 

316. 
formation     of     starch    by,    from 

organic  solutions,  1126. 
free  from  chlorophyll  acting  like 

chlorophyll- containing  plants,  623. 
growing,  formation  of  organic  acids 

in,  1126. 
influence  of   certain  rays   of  the 

solar  spectrum  on  the  growth  of,  623. 
influence  of  compressed  oxygen  on 

the  growth  of,  1125. 
influence   of  lime   as    a    soil  con- 
stituent on  the  development  of,  318. 
influence  of  the  sterilisation  of  soil 

on  the  growth  of,  985. 

injury  to,  by  kiln  smoke,  744. 

origin  and  fate  of  nitric  acid  in, 

979. 
parts  of,  heat  and  carbonic  anhy- 
dride given  out  by,  979. 
phosphorus  and  phosphoric  acid  in, 

743. 

solid  hydrocarbons  in,  1329. 

sulphur  and  phosphorus  in,  384. 

Platinodihydroxylamine  salts,  426. 
Platinum,  atomic  weight  of,  1043. 
chloride,  electrolytic   conductivity 

of,  891. 

glowing,  disintegration  of,  1014. 

hydroxylamine  bases,  425. 

redetermination     of    the     atomic 

weight  of,  425. 
reducing   action    of    hydrogen   in 

presence  of,  1245. 
separation   of    arsenic,    antimony, 

and  tin  from,  1344. 
separation  of,  from  the  rare  metals, 

656. 
Platosodihydroxylamine  hydroxide,  426. 
Platosohydroxylamine  salts,  426.  > 
Plum-gum,  galactose  from,  1329. 
Poisoning  by  antimony,  distribution  of 

antimony  in  the  organs  and  tissues  in, 

81. 

by  carbonic  oxide,  622. 

by   caustic    alkalis,    detection   of, 

1224. 
by     toluylenediamine,     formation 

and  elimination  of  a  ferruginous  pig- 
ment in,  81. 
estimation  of  copper  and  arsenic  in 

a  case  of,  630. 
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Polarisation,  galvanic,  99. 

maximum    galvanic,   of    platinum 

electrodes  in  sulphuric  acid,  390. 
Polaristrobometric  analysis,  386. 
Polythionates,  action  of  sulphurous  acid 

on,  Teans.,  331. 

formulae  of,  Trans.,  351. 

general  reactions  of,  Tkans.,  298. 

Poppy  oil,  acids  from,  817. 

Potash,    apparatus     for     fusion    with, 

1155. 

estimation  of,  in  manures,  89. 

Potassium   acetate,   absorption    of,    by 

plants,  740. 

and  lithium  oxides,  1244. 

and  sodium,  alloys  of,  1238. 

— — chlorides,   polaristrobometric 

analysis  of  a  mixture  of,  1341. 
nitrates,    conductirity   of    a 

fused  mixture  of,  1231. 

antimoniate,  23] . 

barium  phosphate,  1033. 

carbonate,  testing,  1234. 

chloride,  compressibility  of  aqueous 

solutions  of,  1019. 

expansion,    compressibility, 

and    specific    heat    of    solutions   of, 
1010. 

chlorofumarate,  Tbans.,  697,  698. 

chromoxalate,  Trans.,  405. 

condition  of,  in  soils,  plants,  and 

moulds,  190. 

cyanide,  decomposition  of,  930. 

dichromate,  Peoc,  82. 

• reduction  of,  by  oxalic  acid. 

Trans.,  159. 
estimation    by    reduction    of    the 

platinochloride,  89. 

ferricyanide,  action  of  bromine  on, 

Trans.,  767. 

ferrite,      crystallised,      hydrated, 

1252. 

fluoride,  hydrofluorides  of,  553. 

hexathionate.  Trans.,  303. 

hydroxide,   electrical   conductivity 

of  solutions  of.  Trans.,  123. 
electrolysis   of    solutions    of, 

1007. 

hypoiodite,  911. 

iodide,   removal   of   iodate    from, 

1246. 
' malonate,     thermochemlBtry     of, 

1239. 

manganate,  preparation  of,  556. 

manganite,  229. 

nitrate,   absorption  of,  by  plants, 

740. 
osmiochloride,  922. 

pentathionate.  Trans.,  291. 

decomposition  of  an  aqueous 

solution  of,  Teans.,  311. 

per-rutheniate,  920. 


Potassium  phosphite,  915. 

phtbalimidoisethionate,  1303. 

phthalimidonaphthylsulphonate, 

1302. 

platinocyanide,  931. 

polythionates,    behaviour     of,     in 

aqueous  solutions.  Trans.,  319. 
behaviour     of,    with     acids, 

Trans.,  316. 

rutheniate,  920. 

selenate,  solubility  of,  645. 

sulphate,  absorjition  of,  by  plants, 

740. 
tetrathionate,  decomposition  of  an 

aqueous  solution  of.  Trans.,  311. 
thiosulphate,     reaction     of,    with 

sulphurous  acid,  Trans.,  343. 
trithionate,   decomposition   of   an 

aqueous  solution  of.  Trans.,  313. 

tungstates,  344. 

volumetric  estimation  of,  1130. 

wave-length  of  the  two  red  lines  in 

the  spectruqi  of,  637. 
Potato   sprouts,   etiolated,   composition 

of,  624. 
Potatoes,  unripe,  presence  of  saccharose 

in,  623. 
Potilizin's  law  of  mutual  displacement 

of  cblorine  and  bromine,  Proc,  20. 
Pozzuolana  from  Tevere,  120. 
Praseodymium,  fluorescence  spectra  of, 

97. 
Prehnidine  and  its  derivatives,  584. 
Prehnitene  and  its  derivatives,  584. 
Prehnitic  acid,  585. 
Prehnitol,  585. 
Prehnitylenediamine,  585. 
Pressure,   chemical   decomposition  pro- 
duced by,  341. 
constant,  apparatus  for  maintain- 
ing,  when   distilling   under  reduced 

pressure,  Trans.,  689. 
influence  of,  on  the  condition  of 

carbon  in  iron,  557. 
Pressure-tubes,  646. 
Priceite,  347. 
Prismatine,  34. 
Propaldehyde,     action    of    glycol    on, 

671. 
Propane-derivatives,  243. 
Propenylquinoline,  trichloro-,  1208. 
Propeptone,  detection  of,  1140. 
Propionic  acid,  o-bromo-,  129. 

/3-iodo-,  preparation  of,  360. 

Propionylacetylhydrazone,  Trans.,  540. 
Propionylorthamidobenzoie  acid,  370. 
Propionylorthotoluidine,  370. 
Propionylphenylcarbizin,  1187, 
Propionylpbenylhydrazine,  1 187. 
Propionylsodacetaldehyde,  671. 
Propiophene,  o-nitroso-,  1088. 
Propoxychloronaphthaquinone,  710. 
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Propjl  alcohol  and  water,  Peoc,  101. 

anisjlimidoanisylthiocarbamate, 

945. 

glycol,  normal,  acetals  of,  935. 

o-   and   )3-naphthylimidonaplithyl- 

thiocarbamates,  601. 

oxy sulphide,  ortho-,  243. 

phenaceturate,  1299. 

phosphoric  acid,  243. 

succinate,  magnetic  rotatory  power 

of.  Trans.,  562,  587. 

sulphide,   action    of  chlorine    on, 

664. 
Propylacetylenecarboxylic  acid,  1169. 
Propylamine,  7-bromo-,  derivatives  of, 
1293. 

derivatives  of,  1292. 

Propylaniline,  paranitroso-,  466. 
Propylaniline-nitrosamine,  paranitroso-, 

466. 
Propylbenzoic     acid,     preparation     of, 

1086. 
Propylbenzylamine,  1077. 
Propylene  bromide,  conversion  of   tri- 

methylene  bromide  into,  240. 
iodide  from  allyl  iodide  and  hy- 
drogen iodide,  1262. 
Propylenediamine,  derivatives  of,  1172. 
Propylene -ethenyldi  amine,  1051. 
Propylene-orthophenylenediamine,  468. 
Propyleneoxamic  acid,  1173. 
Propyleneoxamide,  1173. 
Propylenesuccinimide,  1173. 
Propylformanilide,  689. 
Propylidene  ethylene  disulphide,  804. 

disulphone,  804. 

Propyllupetidine,  1104. 
Propyllutidine,  1104. 
Propyllutidinedicarboxylic  acid,  1104. 
Propylnaphthalene,  /3-,  1305. 
Propylparaconic  acid,  251. 
Propylphenylenediamine,  466. 
Propylphenylthiocarbamine       chloride, 

364. 
Propylphthalimide,  7-bromo-,  1292. 
Propylsulphonic  acid,  ortho-,  243. 
Propylthiocarbanilide,  366. 
Propyltriethylphosphonium  chloride,  ac- 
tion of  heat  on,  Trans.,  720. 
Propyltrimethylpyrogallol,  1090. 
Proteid,   does   cellulose   economise    the 
decomposition  of,  in  the  nutrition  of 
herbivora  ?  618. 
Proteid-metabolism,  influence  of  phenyl- 

acetic  acid  on,  513. 
Proteids,  animal  and  vegetable,  relative 
nutritive  value  of,  515. 

colour  reactions  of,  508. 

densimetric  estimation  of,  1226. 

detection  of,  in  urine,  763. 

synthetical  studies  on,  971. 

Protocaseose,  76. 


ProtolithionK  e,  237. 

Protoplasm,  morphological  and  chemical 

composition  of,  983. 
Proustite  containing  antimony,  657. 
"  Prune,"  949. 

Pseudochlorocarbostyril,  501. 
Pseudocumene,     chloro-,    bromo-,    and 
iodo-,  362. 

fluoro,  362. 

orthamidoazo-compounds  of,  469. 

Pseudocumenediazopiperidide,  362. 
Pseudocumidenealloxan,  682. 
Pseudocumoquinol,  nitro-,  Trans.,  438. 
Pseudocumoquinone,     nitro-,    Trans.,  i 

438. 
Pseudoflavaniline,  966. 
Pseudoflavenol  and  its  derivatives,  966. 
Pseudomelanose,  864. 
Pseudomorphs  in  the  lead  mines  of  the 

Puy  de  Dome,  348. 
Pseudonitriles,  conversion  of  ketoximes 

into,  443. 
Pseudonitroles,  constitution  of,  702. 
Pseudophenylhydantoin,  1102. 
Pseudoquinolineananitrile,  499. 
Ptomaines,  303,  731,  1118. 
Purpurogallin,  292. 
Putrefaction,  liberation  of  free  nitrogen 

in,  185. 
Pyocyanin,  1123. 
Pyoxanthose,  1123. 
Pyranilpyroic  acid,  695,  1092. 

constitution  of,  954. 

Pyranilpyroinlactone,  695, 1092. 

constitution  of,  954. 

Pyrazoles,  725. 

Pyrazolines,  725. 

Pyrene,  diamido-,  161. 

Pyrenin,  984. 

Pyrenoline,  164. 

Pyridine,  action  of  chlorine  on,  964. 

bases,  detection  of,  1136. 

from  acetone  and  aldehyde- 
ammonia,  1313. 

from  coal-tar,  727. 

■ phenylated,  65. 

titration  of,  539. 

compounds  of,  with  metallic  salts, 

850. 

fate  of,  in  the  organism,  5l4. 

ferrocyanide,  727. 

hydrate,  727. 

methochloride,  iodotrichloride,964. 

synthesis  of  derivatives  of,  62. 

Pyridinecarboxylic  acids,  distillation  of 

salts  of,  728. 
Pyridinephenacyl  bromide,  301. 
Pyridines,  synthetical,  1103. 
Pyridinetricarboxylic  acid,  608. 
Pyrites,  determiuationjof  sulphur  in,  85. 

estimation    of    arsenic    in,    194, 

322. 
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Pyrochroite,  artificial,  345, 

Pyrocitric  acids,  heats  of  combustion  of, 
893. 

Pyrogalloi,  detection  of,  198. 

luminescence  of,  1000. 

trimethyl  ether,  458. 

Pyrolusite,  artificial  formation  of,  792. 

Pyromellitic  acid,  dinitro-,  Teans.,  439. 

Pyrometer,  331, 

Pyrometric  use  of  the  principle  of  vis- 
cosity, 1014. 

Pyrophosphates,  413. 

Pyrophosphorus  acid,  914. 

Pyrosulphites,  344. 

Pyrotartaric  acid,  anilido-,  preparation 
of,  694. 

anhydride  and  chloride,  magnetic 

rotatory  power  of,  Teans.,  564,  589. 

Pyrotritartrates,  water  of  crystallisation 
of,  1274. 

Pyroxene    crystals,    remarkable,     from 
New  York,  351. 

Pyrrhoarsenite  from  the  Sjo  mine,  565. 

Pyrrhotine,  synthesis  of,  430. 

Pyrrolidine,  498. 

Pyrroline-derivatives,    constitution     of, 
61. 

Pyrrolinehydrophthalide,  849. 

Pyrrolines,  bases  formed  by  the  action 
of  hydrochloric  acid  on,  849. 

Pyrrolylene  tetrabromides,  242,  799. 

Pyruvaldehydrazone,  action  of  phenyl- 
hydrazine  on,  Teans.,  531. 

Pyruvaldehydrazone,   introduction    of 
monad  radicles  into,  Teans.,  525. 

Pyruvin,  45. 


Quartz,  alteration  of,  into  talc,  1259. 

Babel,  association  of,  with  fluor- 
spar, 561. 

conglomerate  from  Witwatersrand, 

Transvaal,  568. 

crystals,    hollow,   from    Arizona, 

346. 

Quassic  acid,  1312. 

dioxime  of,  1312. 

Quassin,  constitution  of,  1311. 
Quercetin-derivatives,  1309. 

molecular  weight  of,  1309. 

Quercitrin   and    rutin,  supposed   iden- 
tity of,  Teans.,  262. 
Quinaldine,  action  of  sulphur  on,  966. 

alkyl  iodides,  298. 

amido-,  1111. 

butiodide,  298. 

conversion  of  methylketole  into, 

957. 

diamido-,  1111. 

nitramido-,  1111. 


Quinaldine  nitrochloro-,  1111. 

propiodide,  298. 

trichloro-,  1111. 

Quinaldyl  benzoatc,  1109. 

Quinic  acid,  decomposition  of,  by  dilute 

hydrochloric  acid,  12i58. 
Quinine,  action  of  silicon  tetrafluoride 
on,  968. 

rotatory  dispersion  of,  330. 

salts,  testing,  636. 

silicofluoride,  969. 

sulphate,  estimation  of   cinchoni- 

dine  in,  636. 
Quinizarin  diethyl  ether,  716. 

ethyl  ether,  716. 

Quinol,  absorption-spectra  of,  Teans., 
654. 

diiodo-,  1278. 

Quinoldicarboxylic  acid,  dichloro-,  276. 
Quinoline,  amido-  (meta-),  296. 

and  its  derivatives,  action  of  hy- 

pochlorous  acid  on,  501. 

bromo-  (ana-)  and  its  derivatives, 

164. 

bromo-  (meta-)  and  its  derivatives, 

164. 

bromo-  (ortho-)  and  its  derivatives, 

163. 

bromo-  (para-),  and  its  derivatives, 

163. 

y-bromo-  and  its  derivatives,  163. 

nitro-  (meta-),  295. 

' sulphonation  of,  296. 

tribromo-,  a  new,  729. 

Quinoline -anasulphonic      acid,      ortho- 

bromo-,  296. 
Quinoline-derivatives,  966. 

constitution  of,  296. 

Quinolinedisulphonic  acid,  $-,  297. 
Quinolinephenacyl  bromide,  301. 
Quinolinequinone,  965. 
Quinolines,  dibromo-,  new,  163,  164. 

brominated,  163. 

Quinoline-series,  i8-lactone  of,  1208. 

molecular  migrations  in  the 

609. 

syntheses  in  the,  by  means  of 

acetylacetone,  504. 
l-QuinoUnesulphonic  acid,  oxidation  of, 

378. 
Quinolinesulphonic  acids,  501,  728. 
Quinoltetracarboxylic  acid,  Teans.,  453. 
Quinolyl,  a-,  bisulphide,  500. 

ethyl  sulphide,  500. 

mercaptan,  500. 

Quinolylacrylic  acid,  1208. 
Q.uinolvl-iS-bromopropionic  acid,  1208. 
Quinolylethylene,  1209. 
Quinolyl-/3-hydroxypropionic    acid,  lac- 
tone of,  1208. 
Quinolyllactamide,  1209. 
Quinolyl-i8-lactio  acid,  1209. 
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Quinone,  carboxyl-derivatives  of, 
Tbans.,  428. 

diiodo-,  841,  1278. 

Quinoneehlorimide,  593. 

Quinouedihydrodicarboxylic  acid,  di- 
chloro-,  278. 

Quinonedioxime,  471. 

Quinonedurylic  acid,  Tbans.,  434. 

Quinonehydrodicarboxylic  acid,  consti- 
tution of,  579. 

di-imido-,  955. 

dibromo-,  954. 

Q.uinonephenylimide,  action  of  aniline 
on,  1081. 

Quinones,  halogen-derivatives  of,  action 
of  alkali  nitrites  on,  940. 


R. 


Eacemic  acid,  action  of  phosphorus 
pentachloride  on,  Teans.,  695. 

cryoscopic  studies  on,  361. 

Eadicles,  negative,  influence  of,  on  the 
functions  of  certain  groups,  937. 

organic,  negative  nature  of,  147. 

Eadius  of  molecular  action,  Trans,,  226. 

Eaffinose,  molecular  weight  of,  667, 
809,  Teans.,  619. 

test  for,  1059. 

Eaoult's  method  for  the  determination 
of  molecular  weight,  646. 

Eattlesnake  venom,  preventive  inocula- 
tion with,  1326. 

Eeactions  of  direct  addition,  laws  govern- 
ing, 1154. 

Eeducine,  1120. 

Eeducing  agents,  action  of,  on  silver 
salts,  1. 

Eeduction  and  oxidation  processes, 
1024. 

Eef Faction,  index  of,  influence  of  pres- 
sure on  the,  of  water,  765. 

molecular,  of  some  bromo-deriva- 

tives  of  ethane  and  ethylene,  999. 

of   the   isomerides,    fumaric 

and  maleic  acids,  of  citraconie,  itaconic, 
and  mesaconic  acids,  and  of  thiophen, 
938. 

— —  of  liquids  between  wide  limits  of 
temperature,  541. 

Eefractive  indices  of  metals,  997. 

Eesazom,  145. 

Eesin  oil,  retene  from,  605. 

oils,  hydrocarbons  in,  846. 

test  for,  in  mineral  lubricating 

oil,  536. 

Resins  from  the  hop,  187. 

separation  of,  761. 

Eesistance,  electrical,  of  bismuth  and 
its  alloys,  545. 


Eesorcinol,  absorption -spectra  of,  Teans., 

652. 
action  of  ethyl  sodiomalonate  on, 

956. 

nitrosonitro-,  679. 

Eesorcinolcarbodithionic  acid,  1092. 

Eesorufin,  145. 

Eespiration,   continuation    of,   in    dead 

vegetable  cells,  741. 

in  plants,  nature  of,  741. 

influence  of  sleep  on,  305. 

of    oxygen,     dependence    of     the 

assimilation  of   green  cells  on  their, 

185. 

of  plants,  186. 

of  yeast-cells  at  different  tempera- 
tures, 623. 
Eespiratory   changes,  influence  of   diet 

on,  615. 
Eetene  from  resin  oil,  605. 
Eetort,    safety,     for    preparing    gases, 

1244. 
Ehamnetin,  1309. 
Ehamnose,  667,  1049. 
Ehinanthin,  1310. 
Ehizopods,  digestion  in,  79. 
Ehodochroisite  from  Colorado,  346. 
Rhodium  chloride,  electrolytic  conduc- 
tivity of,  890. 

salts,  1256. 

sesquichloride,  790. 

sesquisulphide,  919. 

sulphate,  1257. 

Rhodizonic  acid,  formula  of,  263. 
Rhodonite,  products  of  the  alteration  of, 

795. 
Rice,  glutinous,  of  Japan,  1127. 
Ricinelaidic  acid,  1271. 
Ricinic  acid,  1271. 
Ricinisoleic  acid,  1270. 
Ricinoleic  acid,  1270. 
Ricinohc  acid,  1270. 
Ring-formation     with     elimination     of 

hydrogen  bromide   or    nitrous   acid, 

289. 
Rock  salt,  compressibihty  of,  404,  1019. 

electric  properties  of,  9. 

Rocks  from  the  Congo,  34. 
Root-absorption,    influence    of    certain 

rays  of  the  solar  spectrum  on,  623. 
Rosaniline  and  its  cogeners,  constitution 
of,  Peoc,  30. 

manufacture  of,  by  the  arsenic  acid 

process,  472. 

salts,  constitution  of,  1185. 

Rosewood,  essence  of,  1308. 

Rosinduline,  1291. 

Rosotoluidine,  para-,  140. 

Rubidium  sulphate,  solubility  of,  645. 

Rubies,  artificial,  561. 

Rufigalanthranol,  493. 

Rufigallol  ethyl  ether,  717. 
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Rutheniates,  920. 

Ruthenium  chlorides,   conductivity   of, 

890. 

oxides,  426. 

peroxides,  559. 

Rutile  from  Sobeslau,  Bohemia,  922, 
Rutin  and  quercitrin,  supposed  identity 

of,  Teans.,  262. 
Rye,  winter,  manuring,  189. 


s. 


Saccharic  acid,  action  of  dilute  mineral 

acids  on,  1060. 

— — crystallised,  820. 

derivatiyes  of,  676. 

diphenylhydrazide,  677. 

— — formation   of,   as   a   test  for 

ruflSnose     and    other    carbohydrates, 

1059. 
Saccharification  in  vegetable  tissues,  41. 
"  Saccharin,"  detection  of,  996. 

detection  of,  in  articles  of  food,  760. 

physiological  action  of,  310. 

tests  for,  1350. 

Saccharomyces  apiculatus,  1218. 
ellipsoideus,   and   its   use   in  pre- 
paring wine  from  barley,  738. 
Saccharose     in     vegetable     substances, 

624. 

rotatory  dispersion  of,  329. 

Saccharoses,  compounds  of  phenylhydr- 

azine  with,  1267. 
Saffron  substitutes,  184. 
Safranine,  physiological  action  of,  1122. 
Safranines,  1186. 

and  eurhidones,  491. 

and  related  dyes,  831. 

formation  of,  141. 

substituted,  54. 

Safranol  and  its  derivatives,  831. 

Safrole,  495. 

Salicaldehyde,  action   of    methylamine 

and  ethylamine  on,  836. 
action  of   phosphorus  pentachlor- 

ide  on,  Teans.,  402. 

toxic  action  of,  737. 

Salicylic     acid,    absorption-spectra    of, 

Teans.,  656. 
natural  and  artificial,  proof  of  the 

identity  of,  Teans.,  664. 
Salicylonitrile,  276. 
Salicylpiperidine,  1106. 
Saliva,  human,  ferment  from,  862. 
Salivary  secretion,  influence  of  atropine 

on,  1216. 
Salt  solutions,  22. 

dilute,  compressibility  of,  22. 

electrical    conductivity    of, 

398. 


Salt  solutions,  relative  size  of  molecules 
calculated  from  the  electrical  con- 
ductivity of,  217. 

sp.  gr.  and  molecular  heat  of, 

894. 

Salts,  absorption  of,  by  plants,  739. 

basic.     See  Basic  salts,  111. 

constancy  of  the  heat  produced  by 

the  reaction  of  certain,  on  each  other, 
333. 

crystallisation  of,  during  the  elec- 
trolysis of  their  solutions,  892. 

dissociation  of,  in  very  dilute  solu- 
tions, 1021,  1144. 

electrical  conductivity  of,  331. 

ethereal.     See  Ethereal  salts. 

heat  of  dissolution  of,  in  different 

liquids,  Trans.,  871,  875. 

hydrated,  dissociation  of,  337. 

double,  1164. 

rate  of  dissociation  as  a  mea- 
sure of  the  vapour-tension  of,  104. 

molecules,  determination  of  the  size 

of,  from  the  electrical  conductivity  of 
their  aqueous  solutions,  891, 1008. 

neutral,  electrical  conductivity  of 

solutions  of,  397. 

influence  of,  on  chemical  re- 
actions, 1025. 

photo-,  formation  of,  1. 

Sandmeyer's  reaction,  266. 

Sandstone,  Lockport,  925. 

Sardinite  from  Sao  Miguel,  566. 

Santonin,  action  of  phenylhydrazine  on, 
295. 

and  its  derivatives,  physiological 

action  of,  310. 

testing  for,  1137. 

Sap,  cell,  acidity  of,  744. 

spring,  of  the  birch  and  hornbeam, 

313. 

Sarcomata,  melanotic,  pigments  of,  518. 

Sativic  acid,  817. 

Scapolite,  artificial,  1045. 

Scatole  pigment,  174. 

Scatolecarboxylic  acid,  958. 

a  new,  361. 

Scatoxylsulphuric  acid,  174. 

Schists,  carbonaceous,  proportion  of 
carbon  and  hjdrogen  in,  925. 

Schorlemite,  a  variety  of  melanite,  434. 

Scopolia  hlardnackiana,  alkaloids  of, 
856. 

japonica,  alkaloids  of,  856. 

Scopolia  root,  constituents  of,  82. 

Scorodite  deposited  from  the  arsenical 
waters  of  the  Yellowstone  Park,  122. 

Seaweed,  dye  from,  1313. 

Sebacic  acid,  dibromo-,  and  its  deriva- 
tives, 133. 

Seeds,  influence  of  camphor  on  the  ger- 
mination  of,  742. 
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Selenates,  crystallised,  formation  of,  in 

the  dry  way,  650. 
Selanazole,  derivatives  of,  574. 
Selenious  anhydride,  solubility  of,  645. 
Selenites,  220. 
Selenium,  99. 
chlorides,  electrolytic  conductivity 

of,  889. 

electromotive  force   produced  by 

the  action  of  light  on,  883. 

estimation  of,  435. 

in  meteoric  iron,  435. 

influence   of    light    on   the    con- 
ductivity of,  98,  99. 

Sellaiite,  657. 

Sepiaic  acid,  976. 

Septdecvlamine    and    its    derivatives, 

1174.' 
Septdecylcarbamide,  1175. 
Septdecylthiocarbamide,  1175. 
Septdecylthiocarbimide,  1175. 
Septdecylurethane,  1175. 
Septic  diseases,  haemoglobin  crystals  in, 

181. 
Sericite  slate,  795. 
Sericoin,  857. 
Serpentine  of  the  Onondaga  salt-group 

at  Syracuse,  120. 
Sesame  oil,  detection  of,  in  cocoa  butter, 

1136. 

detection  of,  in  olive  oil,  1349. 

Sesquiterpene,  377. 

Sewage  contamination,  Heisch's  metliod 

of  detecting,  in  water,  533. 
Sewers,  air  of,  532. 

micro-organisms  in  the  air  of,  532. 

Sheep,  fattening  of,  973. 

urine  of,  1216. 

Shellac,  846,  1308. 

liquid,  846. 

Shikimole,  495. 

Siderite  from  Carinthia,  233. 

Silage,   changes  of   nitrogenous   matter 

in,  1329. 
Silica,  colloidal,  1158. 
Silicates,    insoluble,    determination    of 

ferrous  oxide  in,  196. 

natural,  chemical  structure  of,  659. 

Silicic  acid,  crystalline,  915. 

dehydration    of,    by    heat, 

Teaks.,  66,  80. 

Silicofluorides  of  organic  bases,  1283. 
Silicon     compounds,    researches    on, 
Teans.,  853. 

estimation  of,  in  iron  and  steel, 

195. 

• influence  of,  on  the  properties  of 

iron  and  steel,  Teans.,  844. 

preparation  of,  415. 

titanium  and  aluminium,  alloy  of, 

423. 

Silk,  857. 


Silk,  action  of  boiling  dilute  sulphuric 

acid  on,  875. 
■ chemical  process  which  takes  place 

in   dyeing,   with  basic  coal-tar  dyes, 

832. 
Silver,  a  remarkable  nugget  of,  346. 
action  of  potassium  permanganate 

on,  415. 
atomic  weight  of,  916. 

chloride,    combination    of,    with 

metallic  chlorides,  109. 

filtering  of,  1351. 

photochromatic  properties  of, 

1001. 

containing  bismuth,  assay  of,  108. 

effects  produced  by  small  ouan ti- 
tles of  bismuth  on  the  ductility  of, 
308. 

estimation   of,  in  alloys   of  silver 

and  copper,  755. 

hydroxide,  dehydration  of,  by  heat, 

Teans.,  64,  79. 

lowest  compound  of,  221. 

oxide  of,  1029. 

nitrate,  constancy  of  the  heat  pro- 
duced by  the  reaction  of,  with  solu- 
tions of  metallic  chlorides,  400. 

oxidation  of,  221,  651. 

photobromide,  5. 

photochloride,  2. 

photoiodide,  6. 

potassium  carbonate,  110. 

rutheniate,  921. 

salts,  action  of  light  and  reducing 

agents  on,  1. 

specific  heat  of,  1236. 

suboxide,  415. 

Skin,  secretion  of  perspiration  by,  after 
taking  alcohol,  977. 

Slag,  basic,  as  a  manure  for  oats,  1223. 

basicity   of  the   silicate   in, 

223.  .  :r. 

behaviour    ofjf/'wfith    water 

charged  with  carbonic  anhydride,  222. 

comparative    manuring    of 

oats  on  moorlands  with,  189. 

estimation  of  phosphoric  acid 

in,  321,  991. 
manurial  action  of  the  ^f  ree 

lime  in,  525. 
manuring    sugar-beets   with, 

319. 

crystalline,  794. 

Slags,  bismuth  and  lithium  in,  1256. 
crystallised,  presence  of  tetragonal 

minerals  in,  1259. 
siliceous,  estimation  of  antimony 

and  tin  in,  632. 
Sleep,  influence  of,  on  the   activity  of 

respiratory  combustion,  305. 
Soda  ash,  estimation  of  sodium  hydr- 
oxide in,  89. 
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Soda  ash,  estimation  of  the  relative 
amounts  of  hydroxide  and  carbonate 
in,  89. 

Sodalite,  Canadian,  431. 

Sodium  acetate,  crude,  valuation  of, 
1346. 

dissociation  of,  1022. 

and.  potassium,  alloys  of,  1238. 

chlorides,    polaristrobometric 

analysis  of  a  mixture  of,  1341. 

'    nitrates,    conductivity    of    a 

fused  mixture  of,  1231. 

benzenesulphinate  as  an  antiseptic 

for  wounds,  182. 

chloride,  solid   compressibility  of, 

22. 

dithiopersulphate,  912. 

formate,  action  of  carbonyl  chlo- 
ride on,  672, 

glycoloxide,  1238. 

hydroxide,  compounds  of  methyl 

alcohol  with,  437. 

electrical  conductivity  of  so- 
lutions of,  Teans.,  123. 

hydroxyquinaldineazobenzenesul- 

phonate,  1109. 

isobutyloxide,  action  of  iodoform, 

methylene  oxide,  and  iodine  on,  814. 

malonate,     thermochemistry     of, 

1239. 

nitrate,    manurial    value    of    the 

nitrogen  in,  872. 

oxythioarsenates,  914. 

per-rutheniate,  921. 

phenylazodibenzoylmethanepara- 

sulphonate,  828. 

■         phosphite,  915. 

phthalimidophenylsulphonate, 

1302. 

platosammonium  sulphite,  790. 

potassium  carbonate,  786. 

pyrophosphate,      estimation     and 

separation  of  metals  by  means  of,  755. 

succinoimidophenylsulphonate, 

1302. 

thiosulphate,  dissociation  of  crys- 
tallised, 213. 

trithionate,  915. 

tungstates,  344. 

volumetric  estimation  of,  1130. 

Son,  absorptive  power  of,  985. 

analysis,  azotometric    method   of, 

1336. 

effects  of  atmospheric  deposits  on, 

816. 

influence  of  a  crop  or  cover- 
ing on  the  physical  properties  of, 
1222. 

sterilisation  of  soil,  influence  of,  on 

the  growth  of  plants,  985. 

testing,   by   the   growth  of    oats, 

317. 


Soils,  absorption  of  nitrogen   by,   746, 

871. 
analysis  of  rubbish  heaps  used  to 

improve,  191. 
arable,  determination  of  ammonia 

in,  533. 

•    estimation    of    carbon    in, 

534. 

condition  of  potassium  in,  190. 

conversion  of  nitrates  in,  into  ni- 
trogenous organic  matter,  745. 

estimation  of  ammonia  in,  87. 

nitrates  in,  384. 

sulphur  and  phosphorus  in,  384. 

titanic  oxide  in,  745. 

vegetable,  absorption  of  nitrogen 

by,  1330. 

conditionis  favourable  to  the 

absorption  of  atmospheric  nitrogen 
by,  (524. 

estimation  of    nitrogen   and 

carbon  in,  1335. 

relation  between  atmospheric 

nitrogen  and,  747,  870,  1330. 

virgin,  in  Australia,  exhaustion  of, 

523. 

Soja,  effect  of  manures  on  the  composi- 
tion of,  870. 

Soja  hispiday  nitrogenous  constituents 
of,  868. 

Solanum  grandifloray  alkaloid  from, 
166. 

Solids,  condensation  of  water  vapour  bv, 
24. 

Solubility  of  isomeric  organic  com- 
pounds. Trans.,  783. 

of  mixtures  of  sodium  and  potas- 
sium nitrates,  Teans.,  783. 

of    sulphates,    decrease    in    tlie, 

548. 

relation  of,  to  fusibility.  Trans., 

783. 

Solution,  relation  between  the  compres- 
sibilities of  a,  and  of  its  component 
parts,  214. 

theory  of,  21,  22,  1020. 

Solutions  and  gases,  osmotic  pressure  in 
the  analogy  between,  778. 

aqueous,  diffusion  of,  1144. 

electrical    conductivity   of. 

Trans.,  116. 

constitution  of,  342,  899. 

dUute  aqueous,  freezing  point  of, 

1242. 

viscosity  of,  336. 

dissociation  of  salts  in,  1021, 

1144. 

equilibrium  in,  780. 

molecular    constitutions     of, 

895. 

salt,  compressibility  of,  22. 

ethereal,  vapour-tensions  of,  1145. 
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Solutions,  isohydric,  theory  of,  1144. 

nature   of,   as  elucidated   by    the 

heat  evolyed  on  their  dilution  :  ca  - 
cium  chloride,  Peoc,  35. 

of  gases,  compressibility  of,  20. 

present  state  of  the  theory  of  the 

electrolysis  of,  1231. 

properties  of,  1016. 

Solvents,  influence   of,    on   the   specific 

rotatory  power,  1141. 
Soxhlet's  apparatus,  modified,  537. 
Smaltine,  action  of  acids  on,  1257. 
Space,  inactive,  Liebrich's,  783. 
Sparteine,  611. 

Specific   heats   of   liquid   organic  com- 
pounds, 771. 

of  metals,  1236. 

inductive  capafcities,  395. 

of  liquids,  395. 

of    conducting    Equids, 

determination  of,  394. 

gravity,    determination  of  the,  of 

small  quantities  of   dense   or  porous 
substances,  103. 

of    aqueous    salt    solutions, 

894. 

of  liquids,   easy  method  of 

finding,  547. 

rotatory  power,  cause  of  the  change 

of,  under  the  influence  of  various  sol- 
vents, 1141. 

of  organic   compounds, 

relation  between  the  constitution  and, 
768. 
of    tartaric  acid,   influ- 
ence of  inactive  substances  on,  1229. 

volumes,  335. 

of  phenols  and  their  ethers, 

335. 

of  the  normal  fatty  ethers  and 

iodides,  334. 

weight  of  mixtures  of  sulphurous 

and  carbonic  anhydrides,  775,  1015. 
Spectra,  absorption,  components  of  the 
rare  earths  yielding,  1,  208. 

of  rare  earths,  1038. 

relation  between  the  compo- 
sition and,  of  organic  dyes,  97. 
relation   between  the   mole- 
cular structure  of  carbon  compounds 
and  their,  Teans.,  641. 

comparing,  542. 

of  alkoxy ant  hraquin ones,  1203. 

of  magnesium  and  carbon,  mathe- 
matical analysis  of,  389. 

of  meteorites,  638. 

of  oxygen,  765. 

Spectral  analysis  of  magnesium  and  car- 
bon, 882. 
Spectroscopic  notes,  1129. 
Spectrum,    absorption,  of   a  substance, 
modifications  of,  543. 


heat, 


and 


Spectrum,  absorption  of,  organic  com- 
pounds, relations  between  the  com- 
position and,  1141. 

analysis,  application  of  the  methc  d 

of  high  interierence  to,  766. 

of  acid  methsemoglobin,  858. 

of  gold,  765. 

of  potasbium,  wave-length   of  the 

two  red  lines  in,  637. 

of  the  oxyhydrogen  flame,  637. 

researches   on   the  energy  of  the 

action  of  bromine  on  aromatic  hydro- 
carbons, 9. 

solar,  influence  of  certain  rays  of, 

on  root  absorption  and  the  growth  of 
plants,  623. 

ultra-violet  band-,  of  carbon  com- 
pounds, 637. 

Spermine,  441. 

Spike,  oil  of,  605. 

Spikol,  606. 

Spodumene  from  Brazil,  795. 

Sponges,  chromatology  of,  619. 

Spongin,  constitution  of,  1318. 

Stalagmometer,  91,  198. 

Stannic  acid,  colloidal,  1160. 

dehydration    of,    by 

Teans.,  68,  83. 

Stannous   chloride,   boiling    point 
molecular  formula  of,  345. 

influence    of    hydrochloric 

acid  on  the  solubility  of,  918. 

dithionate,  1156. 

Starch,  estimation  of,  632. 

estimation  of,  by  baryta,  1134. 

estimation  of,  in  fodders,  748. 

estimation  of,  in  grain,  1134. 

estimation  of,  in  liquids  containing 

dextrin,  326. 

examination  of,  199. 

fat  equivalent  of,  973. 

formation  of,  by  plants  from  or- 
ganic solutions,  1126. 

iodide  of,  composition  of,  126,  668, 

1050. 

rice-,  constituents  of,  126. 

Steariusulphuric  acid,  a-,  578. 

Steel,  estimation  of  carbon  in,  530. 

estimation  of  chromium  in,  in  pre- 
sence of  phosphorus,  757. 

estimation  of  manganese  in,  992. 

estimation  of  silicon  in,  195. 

estimation    of   sulphur    in,    1333, 

1334. 

■  influence  of  siHcon  on  the  properties 
of,  Teans.,  844. 

recalescence  of,  892. 

Sterilisation  of  soil,  influence  of,  on  the 
growth  of  plants,  985. 

Stilbazoline,  a-,  609. 

Stilbazole,  a-,  and  its  reduction-products, 
608. 
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Stilbene     diamido-    (ortlio-),     azo-dyes 
from,  1094. 

dinitro-,  ortho-,  1094. 

nitramido-,  ovtho-,  1094. 

Stilbenediorthocarboxylic  acid,  486. 
Stomach,  amoimt  of  acid  in  the,  on  an 
amylaceous  diet,  617. 

contents,  free  hydrochloric  acid  in 

the,  617. 

dehydration  of  glucose  in,  79. 

function  of  animal  gum  in,  176. 

human,   action    of    acids    on    the 

functional  activity  of,  616. 
Stomachs,  healthy  and  disordered,  acids 
in,  during  a  carbohydrate  diet,  972. 

normal,  digestion  of  flesh  in,  859. 

Straw,    value    of  manure   made   with, 

319. 
Stromeyerite   from   Zacatecas,    Mexico, 

560. 
Strontianite  from  the  Kaiserstulil,  659. 
Strontium,  calcium  and  barium,  separa- 
tion of,  629. 

potassium  phosphates,  1034. 

selenate,  650. 

sodium  phosphates,  1084. 

Strophanthidin,  607. 
Strophantin,  606,  1310. 

toxic  action  of,  1326. 

Strychnine,  a  cadaveric  alkaloid  behaving 
like,  781. 

physiological  action  of,  312. 

poisoning,  1217. 

rotatory  dispersion  of,  330. 

Strychninesulphonic  acids,  73. 

Styrogallol,  56. 

Subsidence  of  suspended  matters,  use  of 

asbestos  for  assisting  the,  320. 
Succinenylamidoxime    and    its    deriva- 
tives, 935. 

ethyl  ether,  935. 

Succinenylazoxybenzene,  935. 
Succinenylimidoxime,  935. 
Succinenyluramidoxime,  935. 
Succinic  acid,  a-bromo-,  129. 

dibromo-,      preparation      of, 

820. 

chloride,  953. 

Succinophenone,  952. 

Succinosuccinic     acid,   constitution    of, 

579. 
Succinyl    chloride,    magnetic    rotatory 

power  of,  Teans.,  563,  590. 
Succinylphenyldicarbizin,  1187. 
Succinylphenylliydrazine,  1187. 
Suint,  malic  acid  in,  976. 

volatile  acids  of,  673. 

Sugar,  action  of  aromatic  diamines  on, 
267. 

beet-,  raw,  occurrence  of   catechol 

in,  262. 
testing  for  piirity,  876. 


Sugar,cane-,  determination  of  in  liqueurs, 
confectionery  and  chocolate,  1345. 

examination  of,  for  sulphur- 
ous acid,  326. 

molecular  weight  of,  Trans., 

615. 

presence  of,  in  unripe  pota- 
toes, 623. 

determination  of,  by  alcoholic  fer- 
mentation, 994. 

does  grain  contain  ?  1220. 

estimation  of,  in  beet,  994. 

estimation  of  small  quantities  of,  in 

urine,  995. 

grape-,  estimation  of,  in  urine,  535. 

influence  of  inactive  sub- 
stances on  the  polaristrobometric 
estimation  of,  1133. 

See  also  Dextrose. 

in  peach-gum,  744. 

invert,  reduction  of  a  solution  of 

methyl- violet  by,  995. 

reducing,  estimation  of,  876. 

source  of,  in  the  liver,  172. 

Sugar-group,  synthetical  experiments  in, 
39,  358. 

Sugars,  action  of  phenylhydrazineon,590. 

compounds  of,  with  aldehydes  and 

acetone,  572. 

determination  of,  in  fodders,  748. 

from  hesperidin  and  isohesperidin, 

963. 

Sulpliacetic  acid,  alkyl  salts  of,  821. 

and  its  derivatives,  1175. 

Sulphaminecarboxylic  acids,  ortho-,  for- 
mation of.  367. 

Sulphate  of  alumina,  estimation  of 
alumina  aud,  free  sidphuric  acid  in, 
Proc,  84. 

Sulphates  and  chlorides,  relation  be- 
tween the  heats  of  formation  of,  in 
aqueous  solution,  401. 

decrease  in  the  solubihty  of,  548. 

solubility  of,  645. 

Sulphides,  alkaline,  mineralising  action 
action  of,  562. 

colloidal  state  of,  911. 

metallic,  dissociation  of, 

Sulphimido-compounds,  698. 

Sulphines,  357. 

cyanogen  compounds  of. 

Sulphites,  metallic,  649. 

bulphobenzoic  acid,  ortho-,  preparation 
of,  279. 

paradiazo-ortho-,  280. 

paramidortho-,  280. 

Sulphocamphylic  acid,  products  from, 
293. 

Sulphocinchonic  acid,  501. 

Sulphoisobutyric  acid,  48. 

Sulphonefluorescein,  153. 

Sulphoneketones,  282. 
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Sulphones,  mono-,  formation  of,  482. 

Sulphur,  a  new  allotropic  modification 
of,  Teans.,  282. 

action     of     sulphurous    acid    on. 

Trans.,  347. 

■ chloride,  action   of,  on  oils,   538, 

633,  1348. 

and  sulphurous  acid,  inter- 
action between,  Teans.,  345. 

determination  of,  in  coke,  1333. 

estimation  of,  in  oils,  627. 

estimation  of,  in  pyrites,  85. 

estimation  of,    in   steel  and   iron, 

1333,  1334. 

dispersion  equivalents  of,  389. 

electrical  conductivity  of,  640. 

from  New  South  Wales,  560. 

heat  of  dissolution  of,  in  different 

liquids,  Teans.,  874,  877. 

in  plants,  soils,  and  moulds,  384. 

island,  a  New  Zealand,  427. 


molecular  weight  of,  102 


hydro- 


organic   compound   which 

genises,  in  the  cold,  1101. 

oxyacid,  new,  649. 

valency  of,  357. 

vapour,  action  of,  on  copper,  555. 

Sulphuraues,  243. 

Sulphuretted  hydrogen.     See  Hydrogen 

sulphide. 
Sulphuric   acid  and   metals,  interaction 

of,  104. 
and      zinc,     interaction     of. 

Teans.,  47. 
dilute,  formation  of  hydrogen 

peroxide    at    the  anode    during    the 

electrolysis  of,  12. 
electrical      conductivity     of 

solutions  of,  Teans.,  118. 
free,  estimation  of,  in  alum- 
cake  and  sulphate  of  alumina,  Peoc, 

84. 

heat  conductivity  of,  641. 

solutions,   specific  gravity  of, 

343. 
theory  of  the  formation  of, 

Peoc,  3. 

volumetric  estimation  of,  751. 

anhydride,    lecture   apparatus    for 

making,  647. 
Sulphurous    acid,     estimation     of,    by 

standard  iodine  solution,  192. 

examination   of    cane-sugar 

for,  326. 

injury  to  vegetation  by,  318. 

anhydride,  action  of,  on  periodic 

B.M,  338. 

-         and     carbonic      anhydride, 

specific  weight  and  vapour  pressure  of 
mixtures  of,  775,  1015. 

and   sulphites,  oxidation   of 

solutions  of,  649. 


Sulphurous  anhydride,  latent  heat  of 
Vaporisation  of,  773. 

percentage  of  sulphuric  acid 

in  plants  damaged  by,  745. 

Sulpbuvinuric  acid,  573. 

Sunflower,  oil  of,  atmospheric  oxida- 
tion of,  605. 

Superphosphates,  addition  of  wood  ashes 
to,  749. 

changes  of  solubility  in,  when  kept 

some  time  in  bulk,  223. 

correct  analysis  of,  387. 

free  acid  in,  527. 

moisture  and  free  acid  in,  87. 

soluble  phosphates  in,  553. 

Sylvaneacetic  acid,  1068. 

Sylvanecarboxyacetic  acid,  1067. 

Sylvestrene,  377. 

nitrosochloride,  1099. 

Sylvin,  compressibility  of,  1019. 

Symmetry,  plane  and  axial,  the  criteria 
of,  Peoc,  93. 


T. 


Talc,  alteration  of  quartz  into,  1259. 

nickeliferous,  661. 

Tannic  acid,  isomerides  of,  840. 
Tannin,  animal,  77. 

compounds  of  gelatin  with,  614. 

estimation  of,  540,  1138. 

gravimetric  estimation  of,  96. 

physiological    signification  of,    in 

vegetable  tissues,  187. 
the  Yienna  gravimetric  method  of 

estimating,  in  concentrated  solutions, 

1138. 
Tantalic  anhydride,  crystallised,  349. 
Tapalite  from  Mexico,  564. 
Tarconine  iodo-,  1116. 

methiodide,  iodo-,  1115,  1116. 

methochloride,  iodo-,  1115,  1116. 

Tartar,  determination  of  tartaric  acid  in, 

536. 
Tartaric  acid,  action  of  normal  alkaline 

tungstates  on  solutions  of,  938. 
action  of  phosphorus  penta- 

chloride  on,  Teans.,  695. 
analysis  of  materials  contain- 
ing, 327. 
and  ammoniiim  molybdate, 

compounds  of,  98. 

determination  of,  535. 

estimation  of,  in  wine-lees  and 

tartar,  536. 
free,  estimation  of,  in  wines, 

1347. 
influence   of    inactive    svib- 

stances  on  the  specific  rotatory  power 

of,  1229. 
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Tartaric  acid,  rotatory  power  of  sub- 
stances formed  in  solutions  of,  97. 

tests  for  the  presence  of,  in 

citric  acid,  996. 

Taurammelide,  583. 

Taurammeline,  inner  anhydride  of,  583. 

Taurine,  cyanuric-derivatives  of,  582. 

TaurodiammeHne,  583. 

Tea,  estimation  of  theme  in,  539. 

Tellurium  chlorides  and  iodides,  electro- 
lytic conductivity  of,  889. 

specific  heat  of,  332. 

Temperature  coefficients  of  electrical 
conductivity  of  pure  water,  11. 

thermodynamical  expression  of  the 

influence  of,  on  the  rate  of  chemical 
change,  338. 

Terebenthene,  action  of  sulphuric  acid 
on,  294. 

French,  action  of  formic  acid  on, 

495. 

Terebenthic  acid,  720. 

"Tereben thine,"  essence  of,  rotatory  dis- 
persion of,  330. 

TerephthaUc  acid,  dichloro-,  841. 

paradichloro-,  1091. 

preparation  of,  1072. 

reduction-products  of,  1069. 

Terpane,  719. 

Terpene-group,  molecular  refraction  as 
a  means  of  determining  the  constitu- 
tion of,  845. 

Terpenes,  60,  1098. 

and  ethereal  oils,  1204,  1205. 

and  their  derivatives,  494. 

physical  properties  of, 

377. 

constitution  of.  Trans.,  879. 

Terpilenols,  action  of  acids  and  anhy- 
drides on,  845. 

Terpin,  494. 

formate,  495. 

Terpinene  benzoyl  isonitrosite,  1099. 

nitrosite,  60. 

Terpinenenitrolamine,  60. 

Terpinenenitrolamylamine,  60. 

TerpineneniJbroldiethylamine,  60. 

Terpinenenitroldimethylamine,  60. 

Terpinenenitrolethylamine,  60. 

Terpinenenitrolmethylamine,  60. 

Terpinenenitrolpiperidine,  60. 

Terpinol,  719,  961. 

Tetanine,  1317. 

Tetrabenzvlphosphonium  compounds, 
475. 

Tetracetylhydroxyanthranol,  717. 

Tetracetylmucic  acid,  676. 

Tetracresotide,  838. 

Tetrahydracenaphthene,  292. 

Tetrahydrodiphenyl,  293. 

dibromide  and  its  bromo-deriva- 

tive,  604. 


Tetrahydronaphthalene-derivativea, 

Teans.,  1. 
Tetrahydronaphthalenedicarboiylio 

acid  (/3-/3),  Teans.,  11,  20. 

anhydride,  Teans,,  12. 

Tetrahydronaphthol,  a-,  960. 
Tetrahydronaphthylamine,  a-,  159,  959. 
Tetrahydronaphthylamine,  fi-,   and   its 

derivatives,  159,  599,  712. 
Tetrahydronaphthylaminephenylcarb- 

amide,  ^-,  600. 
Tetrahydrophthalic     acid,    constitution 

of,  1070. 
Tetrahydroquinaldine,  297. 
Tetrahydroquinohne,      amide-,      para-, 

609. 

dinitroso-,  para-,  610. 

Tetrahydroquinoline-anasulphonic  acid, 

296. 
Tetrahydroretene,  292. 
Tetrahydroterephthalic     acid,      hydro- 
bromide,  1074. 
Tetrahydroxybenzene,  1181. 

diacetyldiaraido-,  944. 

TetrahydroxyethyUdenephosphonium 

compounds,  442. 
Tetrahydroxyoctolactone,  450. 
Tetrahydroxypropylidene      compounds, 

442. 
Tetrahydroxyquinone,       formula       of, 

263. 
Tetrahydroxyquinoneanilide,  944. 
Tetralkylammonium   iodides,  action   of 

potassium  on,  Trans.,  761. 
Tetramethoxybenzene,  458. 
Tetramethylaldine,  1093. 
Tetramethylamidobenzene,  464. 
Tetramethylammonium    iodide,    action 

of  potassium  on.  Trans.,  761. 
salts,  action  of  heat  on,  Tbans., 

624. 
Tetramethylbenzene,  consecutive  deriva- 
tives of,  584. 
Tetramethylbenzenecarboxylic          acid, 

261. 
Tetramethylbenzoic  acid,  276. 
Tetramethylbrazilein,  295. 
Tetramethyldiamidoazobenzene,  54. 
Tetramethyldiamidobenzophenone,    ac- 
tion of  nitrous  acid  on,  1197. 

nitramine  derived  from,  1196. 

Tetramethyldiamidodiphenylethane, 

287. 
Tetramethyldiamidothiobenzophenone, 

289. 
Tetramethyldiamidotriphenylethane, 

288. 
Tetramethyldiamidotriphenylmethane, 

288. 
Tetramethylene  nitrile,  1271. 
Tetramethylenecarbanilide,  1271. 
Tetramethylenecarboxylamide,  1271. 
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Tetrametliylenecarboxylic     anhydride, 

1271. 
Tetramethylenemethylamine,  1271. 
Tetrametliylenylaniine,  1271. 
Tetramethylenylcarbamide,  1271. 
Tetramethylenylthiocarbamide,  1272. 
Terramethylinandelic  acids,  275,  276. 
Tetramethylmetaphenylenediamine, 

1185. 
Tetramethylphenol,  464. 
Tetramethylphenylglyoxylic  acid,  275. 
Tetramethylphenyllutidoncarboxylic 

acid,  851. 
Tetramethylphosphonium   salts,    action 

of  heat  on,  Teans.,  636. 
Tetramethylthiophen,  939. 
Tetraphenylaldine,  700. 
Tetraphenylazine,  700. 
Tetraphenyldiphosphine,  833. 
Tetraphenylethylene,  new  synthesis  of, 

596. 

preparation  of,  959. 

Tetraresorcinoldichroin  ether,  broni-a-, 

1182. 
Tetrathionates,  action  of  hydrogen  sul- 
phide on,  Teans.,  328. 

action    of    sulphurous    acid    on, 

Teans.,  333. 

preparation    of,    from    Wacken- 

roder's  solution,  552. 

Tetrethyldiamidophenylpropane,  287. 
Tetric  acid  and  its  homologues,  1272. 

bromo-,  1272. 

Tetrinamide,  1272. 

Thallin,  physiological  action  of,  311. 

Thallium  chloride,  double  salts  of,  with 

other  metallic  chlorides,  655. 

dithionates,  double,  1157. 

estimation  of,  529, 

hydroxide,  dehydration  of,  by  heat, 

Teans.,  76,  88. 

new  oxide  of,  110. 

Theine,  action  of,  on  voluntary  muscle, 

1217. 

estimation  of,  in  tea,  539. 

Thenardite,   occurrence    of,    in  Russia, 

793. 
Thermal  alteration  in  a  DanieU  cell  and 

in  an  accumulator,  393. 

conductivity  of  mercury,  1237. 

Thermochemical  constants,  Peoc,  52. 
Thermochemistry   of   diazo-derivatives, 

774. 
of  nitrogen-derivatives  of  benzene, 

1013. 
of  potassium   and   sodium   malo- 

nates,  1239. 

of  sodium  glycol  oxide,  1238. 

Thermoelectric   properties   of    bismuth 

placed  in  a  magnetic  field,  102. 
Thermometer,  delicate,  for  lecture  pur- 
poses, 410. 


Thermometers,  air,  772. 

influence   of    the    composition   of 

glass  on  the  depression  phenomena 
of,  641. 

Thiacetnaphthalide,  /3-,  1307. 

Thiaceto-xylide,  1282. 

Thiamides  of  organic  aromatic  acids,  re- 
duction of,  376. 

Thiazole,  1269. 

compounds,  256. 

Thiazoles,  synthesis  of,  574. 

Thiazoline,  573. 

Thiazylaniline,  573. 

Thiobenzophenone,  445. 

Thiobenzo-xylide,  1282. 

Thiocarbamides,  tautomerisra  of,  944. 

Thiocarbamidonaphthol,  487. 

Thiocarbimidonaphthyl  disulphide,  1307. 

mercaptan,  1307. 

Thiocarbizin,  derivatives  of,  1187. 

Thiocarbonyl  chloride,  444. 

polymeric,  1169. 

Thiocarbonylmetaphenylenediamine  and 
its  thiocarbonate,  588. 

Thiocyanic  acid  in  the  animal  organism 
1324. 

Thiocyanopropamine,  257. 

Thiodiethylaniline,  ]  080. 

Thiodiphenylamine,  1080. 

Thioformo-xylide,  1282. 

Thioglycollic  acid,  compounds  of  alde- 
hydes, ketones,  and  ketonic  acids  with 
478. 

Thiohydantoin  derivatives,  47. 

Thiolepidine.  a-,  500. 

Thiophen,  constants  of,  1068. 

reaction    with    nitrous-sulphuric 

acid,  325. 

Thiophendicarboxylic  acid,  ortho-  49. 

Thiophosphoryl  fluoride,  Teans    766 

Thiophylline,  1114. 

Thioquinaldine,  y-,  500. 

Thioquinaldine  hydrochloride,  1109. 

Thioquinoline,  a-,  500. 

Thioresorcinol,  375. 

Thiosulphates,  simple  formation  of  649 

Thioxen  [3:4],  939. 

ortho-,  48. 

Thorium  dithionate,  1156. 

Thymol,  iodo-,  940. 

Thymoldichroin,  363. 

Thymus,  lactic  acid  of  the,  860. 

Thyroid,  lactic  acid  of  the,  860. 

Timothy  grass,  changes  occurring  in, 
during  growth,  1220. 

Tin  alloys,  estimation  of  lead  in,  992. 

and  antimony,  separation  and  esti- 
mation of,  992. 

arsenic  and  antimony,  separation 

and  estimation  of,  754. 

^ separation  of,  from  gold 

and  platinum,  1344. 
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Tin,  estimation  of,  in  siliceous  slags  and 

alloys,  632. 

ore  deposits  of  Mt.  Bischoff,  434. 

oxide,  separation  of,  from  tungstic 

acid,  531. 

separation  of,  from  antimony,  632, 

See  also  Stannic  and  Stannous. 

Tin-copper  alloys.  Trans.,  167. 
constitution  of,  Teans., 

104. 
Tissue,  living,  active  oxygen  in,  863. 
Titanic  acid,  557. 

dehydration    of,    by    heat, 

Teans.,  66,  81. 

— trichloride,    dichloride,  and 

monochloride,  788,  789. 

Titanite,  33. 
Titanium  chloride,  557. 

cyanonitride,  1047,  1263. 

dioxide,  estimation  of,  196. 

oxide  in  soils,  745. 

separation  of,  from  iron,  532. 

siliconand  aluminium, alloy  of,  423. 

trioxide,  424,  789. 

Tobacco,  effect  of  nitrogenous  manures 

on,  990. 
extract,  estimation  of  nicotine  in, 

876. 

leaves,  slow  oxidation  of,  979. 

smoke,  toxic  action  of,  on  bacteria, 

1327. 
Tolane,   hydration  of,  959. 
Tolenylamidine-derivatives,  1290. 
Tolenylimidoacetate,  para-,  1289. 
Tolenylimidoethyl  ether,  para-,  1289. 
Tolidine,  ortho-,  derivatives  of,  708. 
nitro-  and  acetyl-derivatives 

of,  484. 
Toluamide,  orthonitropara-,  1088. 
Tolubenzylamine,  ortho-,  950. 
Toluene,  dibromodinitro-,  [2:5:4:6], 

583. 

dinitro-,  [1:4],  471. 

dinitroso-,  471. 

[2:5],  463. 

nitro-,  ortho-,  and  para-,  fractional 

reduction  of,  202. 
Tolueneazo-orthohydroxyquinoline, 

para-,  852. 
Tolueneazoparahydroxyquinoline,  para-, 

851. 
Toluenes,    orthosubstituted,    action    of 

chromium    oxychloride    on,    Teans., 

803. 
Toluenesulphonic  acid,  para-,  amine  salts 

of,  698. 
acids,     isomeric,     formation     of, 

Proc,  78. 
Toluic  acid,  orthonitropara-,  1088. 
Toluidine  chloracetate,  para-  and  ortho-, 

726,  727. 
' dinitro-,  823. 


Toluidine,  oi*tlio-  and  pani-,  quantitative 
analysis  of,  202. 

detection  of   small   quanti- 
ties of  paratoluidine  in,  203. 

ethylraalonate,     action     of 

phosphorus  pentachloride  on,  502. 

para-,  and  paranitrobenzaldehyde, 

condensation-products  from,  287. 

Toluidinealloxan,  ortho-,  682. 

Toluidines,    compounds    of,   with   zinc 
chloride,  1281. 

heat  of  formation  of,  1239. 

nitroso-,  463. 

Toluidinesulphonic  acids,  956. 

Toluido-a-benzoylnaphthaquinone,  1308. 

Toluidonaphthaquinoneparatoluidide, 
para-,  491. 

Tolunitrile,  amido-,  1291. 

orthamidopara-,  837. 

orthonitropara-,  837. 

Toluphosphinic  acid,  para-,  836. 

acids,   o-  and   /3-,   derivatives  of. 

835. 

Toluquinonedioxime,  463,  471. 

Toluylamide,  orthamidopara-,  837. 

Toluylauramine  salts,  157. 

Toluylazimide,  837. 

Toluyleneauramine,  157. 

Toluylenediamine  citrate,  465. 

ferruginous    pigment    formed     in 

poisoning  by,  81. 

Toluyleneopiamine,  1210. 

Toluylpropionic  acid,  synthesis  of,  951. 

Tolyl     cyanates,    polymerisation     pro- 
ducts of,  454. 

cyanurate,  para-  and  ortho-,  454. 

dithiocarbamide,  708. 

Tolylazodimethylaniline,      nitro-deriva  - 
tives  of,  270. 

Tolyldiazodimethylanilinesulphonic  acid , 
para-,  271. 

Tolyldichloromethyl  dimethyl  carbinol, 
811. 

Tolylglycinorthotolylamidoacetic     acid , 
824. 

Toly  Igly  cinylorthotolylglycine,     ortho- , 
824. 

Tolylhydrazone,  para-,  Teans.,  544. 

Tolylhydrazonepyruvic   acids,  action  of 
heat  on.  Trans.,  543. 

Tolylmercuric    chloride,   ortho-,   para-, 
and  meta-,  146. 

Tolylmethylhydroxypyrimidine,  1290. 

Tolylphenylmethanes,  diamido-,  288. 

Tolylsemicarbazide,    ortho-   and    para-, 
687. 

Tolylsulphonacetone,  para-,  282. 

Tolylthiocarbimide,  ortho-,  action  of  al- 
dehyde ammonia  on.  Trans.,  418. 
Tolylurazole,  ortho-  and  para-,  687. 
Tonometer,  differential,  402. 
Tcurmaline,  composition  of,  659. 
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Tourmaline  from  Botemia,  923. 
Toxic  action  of  bases  produced  by  alco- 
holic fermentation,  622. 
Transition  point,  1147. 

and  point  of  fusion,  404. 

points,  triple  and  multiple  points 

reorarded  as,  1151. 
Trees,  distribution  of  the  ash  in,  742. 
Triacetylbenzene,  [1:3:5],  671. 
Triacetyldiamido-a-naphthol      and     its 

nitro-derivative,  713. 
Trianiline  disilicotetrafiuoride,  942. 
Triazobenzene,  paramido-,  826. 
Triazobenzoic  acid,  metamido-,  826. 
Triazo-oxalamidobenzoic     acid,    meta-, 

827. 
Tribenzoic  mannitoid,  1049. 
Tribenzylphosphonium   chloride,  action 

of  heat  on,  Teans.,  725. 
Triethyl  telluride  chloride  and  bromide, 

1066. 
Triethylamine,  action   of,  on   o-bromo- 

butyric  acid,  249. 
Triethy  Iben  zy  Iphosphonium       chloride, 

action  of  heat  on,  Teans.,  723. 
Triethy  lisoamylphosphonium     chloride, 

action  of  heat  on,  Teans.,  721. 
Triethylmethylphosphonium      chloride, 

action  of  heat  on,  Teans.,  719. 
Trigonelline,  166. 

Trihydroxynaphthalene,  amido-,  940. 
Trih J  droxy stearic  acid,  1270. 
Trihydroxyxanthogallol,  1085. 
Triisoamjlbismuthine,  1067. 
Triisobutylbismuthine,  1066. 
Triketohydronaphthalene    hydrate,    di- 

bromo-,  291. 
Triketopentamethylene,   trichloro-    and 

tribromo-,  1190,  1192. 
Triketo valeric  acid,  trichloro-,  1192. 
Trimethoxybenzenes,  [1 :2 : 4],  [1 :  3  : 5], 

[1:3:  6],  457. 
Trimethyl  carbinol,  bromo-,  437. 
1:2:  3-trimethylenetricarboxyl- 

ate,  1274. 
Trimethylacetethylamide,  1062. 
Trimethylacetodiethyl  amide,  1062. 
Trimethylacetodimethylamide,  1062. 
Trimethylacetomethylamide,  1062. 
Trimethylamidomethylthiazole,  257. 
Trimethylamine,  preparation  of,  240. 
Trimethylcolchinic  acid,  613, 
Trimethyldihydroquinoline,  299. 
Trimethylene,  665. 

bromide,  conversion  of,  into  pro- 
pylene bromide,  240. 
phenylimidophenylthiocarbamate, 

946. 
Trimethyleneamine,  derivatives  of,  1172. 
Trimethyleneanisylimidothiocarbamate, 

947. 
Trimethy  lenebenzenyldiamine,  1051 . 
YOL.  LIV. 


Trimethylenediphthalamic  acid,  1292. 

Trimethylenediphthalimide,  1292. 

Trimethylenediamine,  condensation-pro- 
ducts from,  1174. 

Trimethylenee  thenyldiamine,  1050. 

Trimethyleneoxamide,  1174. 

Trimethylenetricarboxylic  acid,  [1:2:3], 
1274. 

anhydride,  [1:2:3],  1274. 

Trimethy  leneiraine,  1293. 

Trimethylethylene,  oxidation  of,  665. 

Trimethylethyloxyammonium     hydrox- 
ide, physiological  action  of,  309. 

Trimethylgallic  acid,  1090. 

Trimethy Iglyoxaline,  812. 

Trimethyl-y-hydroxyquinaldine,  504. 

Trimethyl-7-hydroxyquinaldinealde- 
hyde,  1110. 

Trimethylhydroxyxanthine,  582. 

Trimethylpiperidine,  1104. 

Trimethylpvrogallocarboxylic  acid, 
1090. 

Trimethylpyrogallol,    action    of    nitric 
acid  on,  1089. 

Trimethylquinoline,    [2'  :  3'  :  4'],     and 
[3:2':  4'],  and  [1:2':  4'],  505. 

Trimethylthiophencarboxylic  acid, 
[=2:3:4:  5],  575. 

Triphenetyluracil,  582. 

amido-  and  chloro-,  582. 

Trimethylvinylammonium       hydroxide, 
physiological  action  of,  309. 

Tri-a-naphthylguanidine,  601. 

Triolein,  action  of  strong  sulphuric  acid 
on,  578. 

Triparatolyltriamidobenzene,  1081. 

Triparaxylylmethyl   dimethyl   carbinol, 
811. 

Triphenyl  carbinol,  metanitro-,  373. 

Triphenylguanidine,  dicyanide,  /3-nitro-, 
947. 

Triphenylmelamine,  a  fourth,  591. 

Triphenylmethane,  derivatives  of,  288. 

■  hydrogenation  of,  483. 

amido-,  ortho-,  56. 

nitro-,  meta-,  373. 

Tripheny  Imethaneo  rthocarboxylic    acid , 
56. 

Triphenylmethyl     dimethyl      carbinol, 
811. 

Triphenylmethyl  pyrazine,  725. 

Tripheny Ipyrazole,    [1:3:5],  and    its 
derivatives,  725. 

methiodide,  725. 

Triphenylpyrazoline  and  its  derivatives, 
725. 

Triphenyltriamidobenzene,  1081. 

Tripyridine  disilicofluoride,  1283. 

Trithioacetaldehydes,  127. 

Trithionates,    action  of    hydrogen  sul- 
phide on,  Teans.,  329. 

Tritolylbiuret,  para-,  474. 

5  e 
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bromide,     ortlio- 

para-,  and  meta-, 


Tritolylstibine 

meta-,  146. 
-— —  chloride,  ortho- 

146. 
— —  iodide,  ortho-  and  meta,  146. 

ortho-,  para-,  and  meta-,  146. 

oxide,  ortho-  and  meta-,  146. 

— —  sulphide,  meta-,  146. 
Tritolylstibinemercuric  chloride,  ortho-, 

para-,  and  meta-,  146. 
Tritolylstibines,  three  isomeric,  145. 
Trivaleric  mannitoid,  1049. 
Tseheffkinite,  661. 
Tubes,  pressure,  646. 
Tungstates,  344. 
Tungsten  hexachloride,  888. 

pentachloride,  888. 

trisulphide,  colloidal  state  of,  912. 

Tungstic  acid,  separation   of,  from  tin 

oxide,  531. 
Turbine  for  laboratory  purposes,  647. 
Turf  litter,  value  of  manure  made  with, 

319. 
Turpentine,    anomalous    dispersion    of, 

542. 

atmospheric  oxidation  of,  605. 

oil,  heat  conductivity  of,  642. 

Tyrolite  from  Utah,  1043. 
Tyrotoxicon,  relation  of,  to  diazobenzene, 

497. 


Ulexine,  physiological  action  of,  1325. 

Ulexite,  347. 

UUmannite    from    Lolling    and     from 

Sarrabus,  31. 
Ultramarine  blue,  1163. 
Uranates  of  ammonium  and  of  amines, 

918. 
Uraniiim  and  chromium,  separation  of, 

531. 
chlorides,  electrolytic  conductivity 

of,  889. 

dithionates,  1156. 

oxides,  232. 

salts,   action  of,  on  digestive  fer- 
ments, 78. 
Urea  and  some  of  its  derivatives,  action 

of  phenylhydrazine  on,  Teans.,  550. 
and  total  nitrogen  in  human  urine, 

518. 
apparatus  for  the  estimation  of, 

328. 
estimation  of,  by  titration,  539. 

hourly  excretion  of,  in  urine,  179. 

hydrolysis  of,  by  micro-organisms, 

Tkans.,  732. 

titration  of,  with  mercuric  nitrate, 

201. 

See  also  Carbamide. 


a-Ureidopropionamide,  1180. 

a-Ureidopropionitrile,  1180. 

Ureids  and  their  reaction  with  nitric 

acid,  1064. 
Urethane  and  ethyl  acetoacetate,  con- 
densation-products of,  675. 

and  some  of  its  derivatives,  1063. 

estimation  of,  in  urine,  878. 

Uric  acid,  absence  of,  in  urine  of  cami- 

voree,  178. 

constitution  of,  256. 

estimation  of,  in  urine,  1225. 

excretion  of,  1322. 

in    the    urine    of   herbivora, 

1215. 
series,  synthetical  experiments 

in,  581. 

test  for,  1347. 

Urine,    albuminous,    toxic     effects    of, 

1326. 
behaviour   of,    after   ingestion  of 

naphthalene,  1322. 
densimetric  estimation  of  albumin 

in,  1227. 
detection  and  estimation  of  indican 

and  its  homologues  in,  880. 
detection    of    acetone    and   ethyl 

acetoacetate  in,  1346. 

detection  of  blood  in,  880. 

detection  of  iodine  in,  626. 

r-  detection  of  mercury  in,  630. 

detection  of  proteids  in,  763. 

estimation  of  ammonia  in,  991. 

estimation  of  chlorine  in,  990. 

estimation  of  dextrose  in,  198,  535. 

estimation  of  mercury  in,  196. 

estimation  of  small  quantities   of 

sugar  in,  995. 
estimation  of  urea  and  total  nitro- 
gen excreted  hourly  in,  179. 

estimation  of  urethane  in,  878. 

estimation  of  uric  acid  in,  1225. 

human,  alkaloids  in,  1119. 

behaviour  of  Congo-red  with, 

381. 
urea  and  total  nitrogen  in, 

518. 
influence  of  the  secretion  of  gastric 

juice  on  the  quantity  of  chlorine  in, 

620. 
morbid,    ethereal    hydrogen    sul- 
phates in,  179. 
new  pathological  colouring  matter 

in,  179. 

normal,  cystin  in,  519. 

ferments  in,  308. 

■         mean  composition  of,  1320. 

occurrence    of    carbohydrates     in, 

863. 
of  carnivorse,  absence  of  uric  acid 

and  alkaline  reaction  in,  178. 
of  cold-blooded  animals,  lactic  acid 
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in,  after  the  extirpation  of  the  liver, 

1323. 
Urine  of  herbivora,  uric  acid  in,  1215. 
of  soldiers  after  a  forced  march, 

paralactic  acid  in,  1321. 
pathological,  presence  of  diamines 

in,  1297. 
phosphates  in,  in  different  diseases, 

621. 

pigments  of,  180. 

" presence  of  hydrogen  sulphide  in, 

178. 

reaction  of,  621. 

— —  secretion    of,    when     pressure    is 

exerted  on  the  urinary  canals,  1321. 

Tanret's    reaction    for     albumin, 

peptone  and  alkaloids  in,  204. 
Urobilin,  peculiar  modification  of,  73. 
Urochrome,  1119. 

Urohsematoporphyrin   and    allied    pig- 
ments, 614. 
Uroleucic  acid,  1121. 
Uromelanin,  1120. 
Uropittin,  1119. 
Urorubin,  1119. 
Urotheobromine,  1120. 


Valency,  550. 

and  the  carbon-atom,  549. 

of    elements    of    the    aluminium 

group,  Teans.,  825. 

of  metals,  demonstrating,  410. 

Yaleraldehyde,    action    of    glycol    on, 

670. 

action  of  zinc  methyl  on,  125. 

Valeric  acid,  o-amido-,  1105. 

isonitroso-,  44. 

normal,  preparation  of,  from 

ethyl  malonate,  1053. 
Valeroximidolactone,  7-,  44. 
Valerylene,   Eeboul's.     See  Dimethyl- 

allene. 
Valeryl-/3-naphthylamine,  713. 
Valerylphenylhydrazide,  251. 
Vanadic  anhydride,  action  of,  on  alka- 
line fluorides,  558. 
action  of  potassium  fluoride 

on,  114. 
Vanadinite,  564. 
Vanadium,    determination    of,   in    the 

presence     of     chromium,  aluminium 

and  phosphorus,  628. 
Vanillin  in  the  seeds  of  Lwpinns  albus^ 

983. 
Van't  HoflTs  hypothesis,  investigation  of 

the  second,  597. 
Vaporisation,  latent  heat  of,  of  volatile 

substances,  773. 


Vapour-densities,  estimation  of,  335. 

of  indium,  gallium,  iron,  and 

chromium  chlorides,  Teans.,  814, 

density,  determination  of,  at  low 

pressures,  336. 

determinations,  influence  of 

the  shape  of  the  bulb  in,  1240. 

of  aluminium  chloride,  788, 

1040. 

of  aluminium  ethyl,  453. 

of  aluminium  methyl,  583. 

of  chlorine  and  ferric  chloride, 

1251. 

of  ferric  chloride  at  various 

temperatures,  422. 

of  gallium  chloride,  1250. 

of  hydrofluoric  acid,  Teans., 

765. 

Vapour-pressure,  conditions  of,  1015. 

determination   of,  from   the 

rate  of  evaporation,  1016. 

dynamical  method  of  deter- 
mining, 403. 

of  mixtures   of  sulphurous 

and  carbonic  anhydrides,  775,  1015. 

Vapour-tension  of  liquids,  influence  of 
small  amounts  of  impurities  on, 
213. 

of  dilute  solutions  of  volatile 

substances,  1146. 

of  hydrated  salts,  rate  of  dis- 
sociation, as  a  measure  of,  104. 

tensions,  difierential  tonometer  f  o 

measuring  relative,  402. 

— — of  ethereal  solutions,  1145. 

Vapours,  glowing,  anomalous  dispersion 
produced  by,  207. 

Varvacite,  658. 

Vegetable  substances,  detection  of  sac- 
charose in,  624. 

tissues,  physiological  signification 

of  tannin  in,  187. 

saccharification  in,  41. 

Vegetation,  injury  to,  by  sulphurous 
acid,  318. 

relation  of  atmospheric  nitrogen 

to,  979. 

—  sources  of  the  nitrogen  of,  745. 

Venom,  rattlesnake,  preventive  inocula- 
tion of,  1326. 

Vernonin,  964. 

Vines,  manuring,  190. 

Vinoline,  detection  of,  877. 

Vinylamine-derivatives,  668. 

preparation  from  bromethylamine 

hydrobromide,  1267. 

Vinylbenzoic  acid,  orthodichloro-,  159. 

tribromo-,  1304. 

Vinylbenzoylcarboxylic  acid,  trichloro-, 
490. 

Viscosity  of  dilute  aqueous  solutions, 
336. 
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Viscosity  of  gases  at  higli  temperatures, 

1014. 
pyrometric  use  of  the  principle  of, 

1014. 
Vitriol    chamber    process,   theory   of, 

Peoc,  3. 
— —   chambers,   determination   of    the 

total  acidity  in  the  flue  gases  from, 

193. 
Volatilisation,  1148. 
Volcanic  blocks  of  Monte  Somma,  434. 
Voltaic  balance,  1230. 
Volume  in  gases,  change  of,  on  mixture, 

1015. 
Volumes,  molecular,  of  aromatic  com- 
pounds, 895. 

specific,  335. 

of  phenols,  and  their  ethers, 

335. 
of  the  normal  fatty  ethers 

and  iodides,  334. 


w. 


Wackenroder's  solution,  investigation 
of,  and  explanation  of  the  formation 
of  its  constituents,  Teans.,  278. 

preparation  of,  Teans.,  281. 

preparation  of  tetrathionates 

from,  552. 

spontaneous    decomposition 

of,  Teans.,  317. 

Wash-bottle,  improved,  990. 

Water,  action  of,  on  lead  pipes,  344, 555. 

analysis,  197. 

chalybeate,  of  Raffanelo,  1261. 

composing  the  Clyde  sea  area,  569. 

composition  of,  by  volume,  411. 

compressibility  of,  548. 

cooled   below  zero,  refraction   of 

light  by,  881. 

electrolysis  of,  ]00. 

equilibrium  in  the  retention  of,  by 

dilute   sulphuric   acid   and   hydrated 

salts,  1024. 

estimation   of   dissolved   carbonic 

anhydride  in,  325. 

• estimation  of  free  oxygen  in,  874, 

1344. 

estimation  of  the  amount  of  lime 

and  soda  requisite  for  purifying,  758. 

— —  evidence  of  a  change  in  the  consti- 
tution of,  Teans.,  125. 

from  artesian  wells  near  Brussels, 

239. 

from  Roncegno,  796. 

from  the  Tonnissteiner  spring,435. 

heat  conductivity  of,  641. 

——  Heisch's  method  of  detecting 
sewage  contamination  in,  533. 


Water  in  soil,  influence  of  vegetation  on 

the  amount  of,  1222. 

influence  of  filters  on,  866. 

influence  of  pressure  on  the  index  of 

refraction  of,  for  sodium  light,  765. 
mineral,  from  Shotley  Bridge  Spa, 

569. 

of  Wiesbaden,  928. 

phosphatic,  354. 

nitrates  in,  384. 

of  crystallisation  of  alums,  112. 

of   dissolved    cobalt   salts, 

23 

of  the  Nile,  1261. 

organic  matter  in,  application  of 

diazo-compounds  to  the  detection  of, 

993. 
pipes,  leaden,  corrosion  of,  555. 

potable,  action  of,  on  lead  pipes, 

554. 

pure,  conductivity  of,  and  its  tem- 
perature coefficients,  11. 

sea,  action  of,  on  cast  iron,  420. 

superfused,  specific  heat  of,  102. 

supply  of  Oderzo,  35. 

vapour,  condensation  of,  by  solid 

substances,  24. 

well,  detection  of  nitrates  in,  197. 

Water-gas.     See  Gas,  water-,  549. 

Waters,  arsenical,  in  the  Yellowstone 
Park,  122. 

colliery,  composition  of,  354. 

contaminated,    determination    of 

phosphoric  acid  in,  533. 

estimation  of  the  hardness  of,  874. 

mineral,  determination  of  carbonic 

anhydride  in,  533. 

estimation   of    Hthium    in, 

1342. 

Wax,  mineral,  115. 

Weights,    molecular.       See    Molecular 

weights. 
Wheat,  aluminium  in,  631. 

experimental    plots    of,    at    La 

Somme,  1127. 

experiments  in  1887,  383. 

richness  and  density  of,  1128. 

winter,  manuring,  189. 

Wheat-bran,  carbohydrate  from,  1060. 
Wheat-flour,   aluminium   as   a   natural 

constituent  of,  624. 
Wine  and   bilberry  colouring  matters, 

difPerence  between,  1137. 

detection  of  copper  in,  873. 

effects  of  an  electric  current  on, 

188. 

iron  in,  384. 

plastering  of,  759. 

testing  for  nitric  acid,  753. 

spectroscopic,  1137. 

Wine-lees,  determination  of  tartaric  acid 

in.  536. 
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Wines,  estimation  of  hydrogen  potas- 
sium tartrate  and  free  tartaric  acid  in, 
1347. 

examination  of,  95. 

red,  acidimetry  with,  93. 

Tyrolese,  lime  and  ush  in,  1332. 

Wood  spirit,  determination  of  acetone 
in,  759. 

Wool,  chemical  processes  which  take 
place  in  dyeing,  with  basic  coal-tar 
dyes,  832. 

Wort,  examination  of,  199. 

Wrightine,  855. 

Writing,  estimation  of  the  age  of,  764. 


X. 


Xanthocreatinine,  formation  of,  in  the 

organism,  174. 
Xanthogallol,  derivatives  of,  1084. 
Xanthoxylon  senegalense,  alkaloids  from 

the  bark  of,  167. 
Xylene,     meta-,    amido-derivatives    of, 

1295. 
■          orthamidoazo-compounds  of,  469. 
Xylenesulphonic  acids,  meta-,  and  their 

derivatives,  Peoc,  77. 
Xylenyl  diethyl  ether,  meta-,  Teans., 

45. 
Xylidine,  meta-,  symmetrical,  methyla- 

tion  of,  464. 
meta-,  unsymmetrical,  some  anhy- 

dro-bases  of,  1282. 
Xylylacetamide,  ortho-,  474. 
Xylylamine,  ortho-,  950. 

and  its  salts,  474. 

meta-,  1295. 

Xylylcarbamide,  1296. 

ortho-,  474. 

Xylylene  bromide,  meta-.  Trans.,  26. 

ortho-,  Teans.,  5. 

para-,  Teans.,  34. 

cyanide,  meta-,  Teans.,  41. 

para-,  Teans.,  44. 

Xylylenediamine,  meta-,  1296. 

ortho-,  and  its  salts,  475. 

reactions  of,  1186. 

Xylylenedimalonic  acid,  meta-,  Teans., 

31. 

para-,  Teans.,  38. 

Xylylenediphthalimide,  meta-,  1296. 

ortho-,  475. 

Xylyleneparadimethylhydroxypyrimi- 

dine,  1291. 
Xylylenephthalimide,  chloro-,  475. 
Xylylphenylcarbamide,  meta-,  1296. 
Xylylphosphinous  acid,  para-,  835. 
Xylylphosphonic    acid,   para-,   and    its 

nitro- derivative,  836. 
Xylylphosphorus  chlorides,  para-,  835. 


Xylylphthalamic  acid,  meta-,  1295. 

ortho-,  474. 

Xylylphthalimide,  meta-,  1295. 

ortho-,  474. 

Xylylthiocarbamide,  meta-,  1296. 
Xylylthiocarbimide,  1296. 
ortho-,  475. 


Yeast,  beer-,  formation  of  glycogen  in, 
981. 

cells,  respiration   of,   at   different 

temperatures,  623. 

influence  of  the  age  of,  on  alcoho- 
lic fermentation,  184. 

studies  on  pure,  184. 

Yttrium  bromide,  1250. 

chloride,  1250. 

compounds,  1249. 

oxide,  crystallised,  1249. 

silicates,  1249. 

sodium  sulphide,  1250. 

Yttrium-metals,  atomic  weight  of,  in 
their  natural  compounds,  112. 


z. 


Zeolites,  analyses  of,  924. 

from  Chili,  235. 

Zinc,    aluminium,  iron,   nickel,   cobalt, 

and  manganese,  separation  of,  631. 

and  calcium,  alloys  of,  651. 

and  sulphuric  acid,  interaction  of, 

Teans.,  47. 

atomic  weight  of,  1247. 

chloride,  action  of  metallic  oxides 

on,  651. 
compounds  of,  with   organic 

bases,  1281. 
cyanide,    action    of,    on    metallic 

chlorides,  799. 

displacement  of  copper  by,  555. 

dithionates,  double,  1157. 

dust,  action  of,  on  ferric  chloride, 

Teans.,  468. 

estimation  and  separation  of,  1343. 

ethyl  and  zinc  iodoethide,  action 

of,  on  dipropyl  ketone,  248. 
and  zinc  methyl,  apparatus 

for  distilling,  255. 

heat  of  formation  of,  15. 

^—  extraction  of  lead  from  the  resi- 
dues obtained  in  the  manufacture  of, 

915. 
oxide,  compound  of,  with  sodium 

hydroxide,  786. 
supposed  dissociation  of,  652. 


1470 


INDEX  OF  SUBJECTS. 


Zinc  oxychlorides,  652. 

pentathionate,  TiiANS.,  299. 

potassium  phosphates,  1035. 

property  of  the  alkalis  of  increas- 
ing the  E.M.F.  of,  209. 

separation    of,    from    nickel   and 

manganese,  388. 

sodium  phosphates,  1035. 

specific  heat  of,  1236. 

sulphide,  colloidal  state  of,  912. 


Zinc    sulphide,     phosphorescent,     791, 

1248. 

titanates,  27,  1254. 

trichlorethoxide,  663. 

Zinc-amraoniocyanides,  123. 
Zinc-copper      alloys,    constitution    of, 

Teans.,  104. 
Zirconium  hydroxide,   dehydration  of, 

by  heat,  Trans.,  68,  82. 
Zobtenite,  661. 
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